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Introduction

At the dawn of the twentieth century the United States became the
richest nation in the world. Its people had a higher average standard of
living than those in Britain, the previous leader. America was poised to
ascend further. The gap between it and other front-runners would
widen and the standard of living of its residents would continue to
grow, even when its doors were open to the world’s poor. American
economic supremacy would be maintained to the end of the century,
and beyond. In economic terms, the twentieth century fully merits the
title “The American Century.”
The twentieth century could also be titled the “Human Capital Century.” By the end of the twentieth century all nations, even the poorest,
provided elementary schooling and beyond to most of their citizens. At
the start of the century and even by its midpoint many nations, including relatively rich ones, educated only those who could personally
afford to attend school. The United States was different. Its educational
system had always been less elite than those of European countries. By
1900, if not before, it had begun to educate its masses at the secondary
level not just in primary schools, at which it had remarkable success in
the nineteenth century.
That the twentieth century was both the American Century and the
Human Capital Century is no historical accident. Economic growth
in the more modern period requires educated workers, managers,
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entrepreneurs, and citizens. Modern technologies must be invented,
innovated, put in place, and maintained. They must have capable
workers at the helm. Rapid technological advance, measured in various ways, has characterized the twentieth century. Because the American people were the most educated in the world, they were in the best
position to invent, be entrepreneurial, and produce goods and services
using advanced technologies.
The connection between the American Century and the Human
Capital Century concerns the role of education in economic growth
and individual productivity. A greater level of education results in
higher labor productivity. Moreover, a greater level of education in the
entire nation tends to foster a higher rate of aggregate growth. The nation that invested the most in education, and did much of that investment during the century in which education would critically matter,
was the nation that had the highest level of per capita income.
We do not mean to imply that economic growth is a simple matter of
investing in education. If it were, then any poor nation could invest in
education, wait a few years, and reap enormous economic returns. But
given a set of important preconditions, such as the type of government
and the security of property rights, the notion that the American
Century and the Human Capital Century occurred together follows directly from the relationships among growth, technology, and education.
Invest in education, get higher levels of technology and productivity,
and attain a rapid rate of economic growth and a higher standard of
living. However, the beneﬁts from economic growth might be unequally distributed and a high average standard of living might not
translate into betterment for all.
If these statements regarding the role of education in technological
change and economic growth are correct, then rapid technological
change would also increase the demand for more educated workers at
all levels. With increased demand for their services, the earnings of the
more educated would rise relative to the less educated. In the absence
of an increased supply of educated workers, the gap between the earnings of those with more and less education would expand. If there are
various educational groups in society, ranging from the lowest to the
most highly educated, and if the groups were ﬁxed in relative proportions, then technological advances would unambiguously increase
economic inequality since the relative income gap between the less and
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the more educated would rise. Yet if, in addition to technological
progress, the quantity and possibly the quality of education increases,
then inequality could decrease.
The American Century with its great technological progress and economic growth could well have been an era of ever-expanding inequality.
Economic growth could have entailed considerably more income for
some, with scant increases, if any, for others. Instead, the ﬁrst threequarters of the American Century was an era of long-term economic
growth and declining inequality. For much of the twentieth century the
gains from economic growth became more equally distributed. But by
the end of the 1970s, an abrupt and substantial rise in economic inequality ensued. In addition, average real wage growth slowed. In the last
three decades of the century there were times when most Americans
gained, although those at the top gained considerably more. However,
there were also times when the real incomes of those in the lowest third
of the distribution stagnated.
The economic well-being of Americans increased monumentally
and almost continuously throughout the twentieth century despite
various setbacks, such as several small recessions and the Great Depression of the 1930s. Income per capita in 2000 was ﬁve to six times
its level in 1900, using standard measures of income and of the price
level. Adjustments to the quality of goods and services would serve to
increase the ﬁgure, perhaps substantially. The rate of increase in the
income of the entire nation, known as Gross Domestic Product
(GDP), was rapid and remarkably constant across the century at
around 3.2 percent average annually. On a per capita basis, the measure increased somewhat more after the 1940s. From 1900 to 1929
real income per capita increased by about 1.7 percent on an average annual basis. It increased to 1.9 percent after 1950. Thus, there was a slight
acceleration in economic growth in per capita terms across the century.
In sharp contrast to economic growth, which was relatively continuous, economic inequality was highly discontinuous. The twentieth
century contains two distinct inequality components. Inequality initially declined, in several stages, from 1900 to about the third quarter
of the century. Inequality then rose, often spectacularly, to the end of
the century. By most measures, economic inequality is now as high as it
was prior to its great decline. That is, inequality today is as high as it
was during the Great Depression and probably for some time before.
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One of the key links between these two parts of the economic
system—technological change and inequality—is educational progress.
Educational attainment, as measured by the completed schooling levels
of successive cohorts, was exceptionally rapid and continuous for the
ﬁrst three-quarters of the twentieth century. But educational advance
slowed considerably for young adults beginning in the 1970s and for
the overall labor force by the early 1980s. For cohorts born from the
1870s to about 1950, every decade was accompanied by an increase of
about 0.8 years of education. During that 80-year period the vast
majority of parents had children whose educational attainment greatly
exceeded theirs. Educational change between the generations then
came to an abrupt standstill. An important part of the American dream,
that children will do better than their parents, was threatened, and this
danger was even greater than the educational data would suggest. The
reason is that the decrease in inequality and then the increase in inequality during the American Century are mimicked in another important economic indicator—productivity change.
Productivity change in the United States, as measured by the increase in output per worker hour, had been rapid during much of the
twentieth century but it slowed during the latter part. The slowdown,
it appears, ended in the late 1990s, but not soon enough. National income was considerably lower than it would have been had productivity
change kept pace. In fact, the only reason that real income per capita
could sustain its rapid clip in the face of a slowing of labor productivity
was that the labor force expanded more rapidly than did the population. Americans were running harder just to maintain their previous
rate of economic growth.
At the beginning of the twentieth century America was conﬁdent,
even exuberant. There were, to be sure, industries such as steel and
chemicals that still lagged behind their European competitors. But a
vast sea of manufactured goods ﬂowed from American ports. In industries such as book publishing, carriages, business machines, agricultural
equipment, and industrial machinery Americans were portrayed as invaders. We were, as well, superior producers of raw and semiprocessed
goods, such as grains, ﬂour, meat, leather, and a host of nonreproducible
resources including petroleum. In the ﬁrst two decades of the twentieth
century America emerged as the world’s leading producer of manufactured goods, including the automobile—the symbol of the modern age.

Introduction

5

America’s economic competitors watched over their shoulders to see
what Americans were doing and what they could emulate. The British,
aware that they were losing their competitive edge, were frantically
searching for “the secret of American success,” as one account, The
American Invaders, noted. Chief among the reasons offered for American supremacy was “their better education.” Americans were winning
the “battle” of economic competition with their “brains, enterprise and
energy . . . their longer worker hours, their willingness to receive new
ideas, their better plant, and perhaps most of all . . . their freedom from
hampering traditions.”1 Some of these “hampering traditions” concerned education.
Today, at the start of the twenty-ﬁrst century, the United States is
somewhat less exuberant than it was a hundred years earlier. It had
once demonstrated to the world the importance of universal education.
The nations of Europe and Asia eventually followed America’s lead,
and some, in recent years, have begun to exceed U.S. high school and
college graduation rates among younger cohorts. On standardized
reading, math, and science exams the United States has lagged considerably, as demonstrated by the Third [also Trends in] International
Math and Science Study (TIMSS) and Program for International Assessment (PISA).
The U.S. educational system from almost its inception was built on
a set of “virtues” that contain many elements of American egalitarianism. The existence of slavery and the absence of equal access to education for most free African Americans during slavery and for some
time after must qualify our use of the term egalitarianism. By the midnineteenth century schooling was, for most European-descent children, publicly funded, open, forgiving, gender neutral in most respects,
secular, and publicly provided by a multitude of competing school districts.2 In the chapters that follow we will explain in detail what we
mean by each of these virtues and why they were meritorious at many
moments in U.S. history. The important point here is that these
virtues once furthered education at all levels but that they appear, to
some, to be failing us today.
Rising inequality, lagging productivity for a prolonged period, and
a rather non-stellar educational report card have led many to question the qualities that once made America the envy of all and a beacon
for the world’s people. Americans have never been complacent about
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the quality of their children’s schooling, and the recent past has
brought an onslaught of proposed and enacted reforms. Many of
these reforms alter the qualities of American schooling that had been
the virtues of the past. Vouchers, charter schools, public funding for
church-based schools, and high-stakes testing with real consequences
are some of the enacted reforms. Whether the virtues have run their
course and whether the reforms will have praiseworthy outcomes is
yet to be determined.
More important is that we have developed a form of collective amnesia about our past accomplishments. We may well be doing something wrong now that we once did right and there may be ways of altering our institutions to create an even more productive and equitable
society. But an obsession with current problems has caused us to forget
the special and spectacular history of American education and has led
us, as well, to overlook the fact that higher education in America is still
the ﬁnest in the world.
Our recent experience with rising inequality has also led to several
misunderstandings about the role of technological change in the economy. Advancing technology does not inevitably produce an increase in
the relative demand for skilled and educated workers. Grand technological changes during much of the nineteenth century probably did
not increase the relative demand for skill; however, during most of the
twentieth century technological change did increase the relative demand for skill and therefore was skill biased.
Rapid technological change does not always increase economic inequality, even when it is skill biased. Similarly, rising inequality in the
latter part of the twentieth century does not imply that the rate of technological change accelerated the relative demand for educated and
skilled workers. Economic inequality can decrease even with rapidly
increasing demands for educated workers. Likewise, soaring inequality
need not be due to acceleration in the relative demand for educated
workers. In both instances, the supply of educated workers could be
varying, increasing rapidly at some times and slowing down at others.
This scenario is precisely what happened. One must not overlook the
crucial other half of the inequality equation: the supply side.
The supply of educated Americans increased greatly and almost
unceasingly from 1900 to around 1980. The enormous increase in educational attainment in the early part of the twentieth century came
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primarily from a grass-roots movement that propelled the building and
stafﬁng of public high schools. It was not due to a top-down mandate
or pressure from the federal government, nor did it a result from powerful local interest groups or arise because of legal compulsion. Later
in the century, after high schools had spread and attendance in them
had grown, the expansion of state colleges and universities led to further increases in education.
But after around 1980 the supply of educated Americans slowed considerably. The sluggish growth in the educated workforce in the last
quarter century has been mainly due to a slowing down in the educational attainment of those schooled in the United States, rather than to
an increase in the foreign-born component of the workforce.
This book concerns a remarkable century of economic growth, technological change, advancing education, and even a narrowing of inequality during many of its years. It is about a unique set of enabling
institutions that allowed the United States to have mass education and
a level of schooling that far exceeded that of other rich nations until
late in the twentieth century. It is also about why rapid technological
advance in the twentieth century did not produce ever-increasing inequality and why the fruits of economic growth were often more equally
distributed, at least until the last three decades.
The book is also concerned with what many see as the current
malaise. In the years since the end of the 1970s, economic inequality
has widened to levels as great as they were in the early twentieth century. We address the educational response and why, after generations
of enormous advance, increases in years of schooling have stalled. The
slowdown in the growth of educational attainment has been most
extreme and disturbing for those at the bottom of the income distribution, particularly for racial and ethnic minorities. On the positive side,
however, educational advances for women relative to men have been
substantial. In fact, gender differences in both education and earnings
relative to those for comparable men have gone against the general
rising inequality tide of the past three decades.
The three main topics of this book—technological change, education, and inequality—are intricately related in a kind of “race.”
During the ﬁrst three-quarters of the twentieth century, the rising
supply of educated workers outstripped the increased demand caused
by technological advances. Higher real incomes were accompanied by
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lower inequality. But during the last two decades of the century the
reverse was the case and there was sharply rising inequality. Put another way, in the ﬁrst half of the century, education raced ahead of
technology, but later in the century, technology raced ahead of educational gains.3 The skill bias of technology did not change much across
the century, nor did its rate of change. Rather, the sharp rise in inequality was largely due to an educational slowdown.
The virtues of the past may not function as well in the present, and
part of the recent rise in inequality may be a consequence. We are not
advocating a particular way of ﬁxing the system, but some aspects
about what is wrong are fairly obvious. We end the book with a discussion of these issues.



I
ECONOMIC GROWTH
AND DISTRIBU TION



1
The Human Capital Century

Investment in physical capital became vital to a nation’s economic
growth with the onset of the Industrial Revolution in the nineteenth
century. But the path to ongoing economic success for nations and
individuals eventually became investment in human capital. Human
capital became supreme in the twentieth century and America led the
way. At the start of that century, Americans had embraced the novel
idea that the “wealth of nations” would be embodied in its human capital stock; it would take even the richer nations of Europe about ﬁve
decades or more to catch on to that notion.
For most Americans in the early twentieth century access to
schooling, at least through high school, was largely unlimited by personal station and residence. Education was publicly provided and
funded and was free of direct charge, except at the highest levels. Even
the most rural Americans had the privilege of sending their children to
public secondary schools, although African Americans, especially in
the South, were often excluded from various levels of schooling, especially above the common school.1 Americans had a strong tradition of
educating their youth at public charge and the expansion of education
beyond the common school and elementary grades continued a commitment rooted in basic democratic and egalitarian principles. These
“virtues” were many and together they created a commitment to
equality of opportunity.2
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Rather than being praised throughout the world, American educational institutions in the early twentieth century were roundly criticized. “There are those who are critical of the American high school
because its doors are open to pupils of all types,” said one notable commentator.3 Because they allowed youths of all abilities to use public resources, European observers termed the American educational system
“wasteful.” In contrast, most European national systems tested boys
and girls at an early age and promoted only the best, a system they
viewed as meritocratic.4 But targeting talent at a young age, such as at
age 11, privileged those with social standing and more educated parents.5 Americans chafed at selection and deemed it elitist.6 Their system
was not improvident; it was egalitarian.
By the early twentieth century America educated its youth to a far
greater extent than did most, if not every, European country. Secondary
schools in America were free and generally accessible, whereas they
were costly and often inaccessible in most of Europe. Even by the
1930s America was virtually alone in providing universally free and accessible secondary schools.
America’s approach to schooling was critically important to its technological dynamism, rapid economic growth, more equal income distribution, assimilation of great waves of immigrants, and transition to
mass college education. In this chapter we present the trends in formal
educational attainment for the United States and make comparisons
with European nations at various moments in the twentieth century.
We also set forth a framework to understand the economic signiﬁcance
of human capital for individuals and for the nation. But ﬁrst we must
demonstrate how the twentieth century became the Human Capital
Century, and why the Human Capital Century turned out to be the
American Century.

Human Capital and Income across Nations
Worldwide Schooling Rates at the Beginning of
the Twenty-First Century
By the end of the twentieth century no country could afford not to educate its citizens beyond the elementary grades. The technologies of
richer nations have spread throughout the globe. Workers now have to
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read complicated documents, master blueprints, work computers, solve
formulas, and use the Internet, among other tasks. Simple literacy and
numeracy are no longer sufﬁcient. To be a full-ﬂedged member of the
global economy requires higher levels of education for most workers.
An educated citizenry does not guarantee rapid growth and inclusion in the “convergence club” of nations,7 but the inverse of that statement is generally true.8 Low levels of education nowadays prevent a
nation from reaching the technological frontier and taking full advantage of the global economy. Most low-income nations today have
schooling levels that are relatively high in contrast with historical standards. To demonstrate the enormous change in the role of education
across the twentieth century, it is helpful to look at a cross section of
nations at the start of the twenty-ﬁrst century. We compare the secondary schooling rates and real income levels of more than one hundred nations at the start of the twenty-ﬁrst century with the United
States at various moments in its twentieth-century history.
Our demonstration reveals that at the beginning of the twenty-ﬁrst
century even nations with low income per capita have schooling rates
that are high in comparison to the historical standards set by early
twentieth-century America. When the United States had a per capita
income level equal to that of many of today’s low-income nations, its
education rate was often less. The poorer nations of the current century appear to understand that they must endow their citizens with a
secondary school education to operate in the world economy.
Consider Figure 1.1, in which the (net) secondary school enrollment
rate is graphed against real gross domestic product (GDP) per capita,
both in the year 2000, for 114 nations.9 A positive correlation between
income and schooling is revealed. Although the causality of the relationship (more education leads to greater income) has been the subject
of much research, that is not the issue at the moment.10 The main
point of the ﬁgure is to demonstrate that secondary school enrollment
rates in 2000 for low-income nations were substantial by the standards
of the early to mid-twentieth century, even compared with higherincome nations of that period.
Because the United States was the leader in education in the twentieth century it will be the historical gold standard for this example.
The solid vertical line that goes through the dot in Figure 1.1 gives
U.S. real per capita GDP in 1900, immediately prior to the great

Economic Growth and Distribution

Net Secondary School Enrollment Rate per 100: 2000

14

100

2

3
444 2 4
4
4
4 41960
42 45
5
4
4 4 3 44 44 2
4
4
4
4
4
4
4
4 4
4
3
4
4
4
31
6
4 1940
2
6
3
4
3
21
2
3
6
4
6
1
1
6
3
6
1
22
1
2 2
6
3
6
3
6
26 2
3
2
1
3
2
1 1920
1

80
3

60

40
11

1

3
1
2
1

1

403

1
1 1
1 1
111 1
1

1

1

2
3

4

1

2

1

20

0

1

2

1
1 1900

1,097

2,981

8,103

22,026

59,874

Real (PPP 2000 $) GDP/capita (log scale)

Figure 1.1. Net Secondary School Enrollment Rate and Real Per Capita GDP in
114 Countries: 2000. The numerical markers for each country refer to geographic
groupings in the UNESCO data: 1 = Africa; 2 = Central and North America and
the Caribbean; 3 = Asia, including the non-African Middle East; 4 = Europe;
5 = Oceania; and 6 = South America. The net secondary school enrollment rate nets
out individuals who are not between the usual ages for students in these schools.
The four markers with the circle (1900), square (1920), triangle (1940), and
diamond (1960) refer to U.S. GDP/capita and net secondary school enrollment
rates for the years given. Sources: Net secondary enrollment rates from United
Nations Organization for Education, Science and Culture (UNESCO), http://
unescostat.unesco.org/en/stats/stats0.htm. Real GDP/capita from the Penn World
Table, http://pwt.econ.upenn.edu/ (Heston, Summers, and Aten 2002). “Real” in
the Penn World Table means PPP (purchasing power parity).

increase of high school education in America. We will use the 1900
level of per capita GDP in year 2000 dollars, $4,596, as a loose deﬁnition of low per capita income in 2000.11 The solid horizontal line, also
going through the dot, represents the public and private secondary
school rate that existed in the United States in 1900.12 These two solid
lines divide the graph into four quadrants. Our interest is in both the
South-East and the North-West quadrants. Similar lines (dashed) have
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been drawn for the point given by the triangle, which gives the data for
1940. A box corresponds to the data for 1920 and a diamond signiﬁes
1960. Lines for those years have been omitted for clarity.
Our interest in the South-East quadrant is as follows. Any country
situated in that quadrant has an income per capita higher than that existing
in the United States in the year being considered but an enrollment rate
that is lower. One might think of the area as the “bad education” outcome quadrant. There are no countries in the bad education quadrant
when the year given is 1900 and just one when the comparison date is
1920.13 For the 1940 comparison there are nine bad education countries
out of the 114, but just ﬁve are clearly within the quadrant whereas the
others are on the margin. And for 1960, when both the secondary
school enrollment rate and income per capita are quite high, about a
dozen nations are in the bad education quadrant, but only six are clearly
within it.14
The point is that almost all countries with incomes greater than the
United States in a particular year have a secondary school enrollment
rate that exceeds that attained in the United States for that year. Something fundamental changed during the twentieth century in the relationship between income per capita and schooling.
The other quadrant of note is the North-West, which we term the
“good education” quadrant.15 Nations found here have education levels
that are higher than that in the United States in the given year, but income levels that are lower. They are, in some sense, overachieving on the
education front (or, alternatively, underachieving on the income front).
The good education quadrant is generally more crowded than is the
bad education quadrant, until the comparison year has both high income and high schooling levels.
Of the 42 nations in the year 2000 with per capita income below our
1900 low income standard, 15 (36 percent) had net secondary school
enrollment rates that exceeded 0.4.16 If the income standard is set
higher, say U.S. per capita income in 1920, 53 nations are below that
cutoff and 25 (47 percent) had enrollment rates in the year 2000 that
exceeded 0.4. We have chosen a secondary school enrollment rate of
0.4 as the standard. Secondary school enrollment rates, including fulltime pupils in either general or technical schools, attained in European nations in the mid-1950s were never more than 40 percent and
they were generally far lower (see Figure 1.7, below). The low-income
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nations we just described using either the 1900 or the 1920 income
standard, therefore, had secondary school enrollment rates that were
considerable even by the standards of mid-twentieth-century Europe.
From 36 to 47 percent of youth from those low-income nations were
enrolled in secondary school although their per capita incomes were
substantially lower in real terms than were those in the European
comparison group. In real per capita terms the average European nation in 1955 had a per capita income that was between three to four
times that of the median low-income nation in 2000, even using 1920
as the low-income benchmark.17
The assertion we made at the outset is borne out by these data.
Today’s low-income nations and their people invest in education to a
far greater degree, in terms of secondary school enrollment rates, than
did the richer countries of the past.18 They do so to partake in a global
economy.19 Some may eventually succeed and attain high growth rates,
while others have such serious structural problems that they may be
swimming against a strong tide.

Gender Differences in Schooling across Nations
The less well off a country, not surprisingly, the lower is the secondary school enrollment rate for all youth. Of equal interest, but
somewhat less obvious, is that low-income nations have higher relative enrollment rates for males. In fact, when income per capita is
above that achieved by the United States in 1900 (the low-income
standard we used previously), gender distinctions in enrollment evaporate. Yet almost all the nations with incomes below the low-income
standard have relative enrollment rates that favor males and in about
one third the advantages for males are substantial (see Figure 1.2).
Many of the low-income nations with relatively low levels of female
schooling are predominantly Muslim countries (as indicated by the
size of the country marker in Figure 1.2) and most are the poorer nations of Africa. Gender neutrality seems to be a virtue purchased with
higher incomes. Similarly, gender differences in enrollment favoring
males are apparent only when the enrollment rate is below about 0.4
(Figure 1.3). Almost all the nations to the left of the 0.4 dotted line
are low income nations, all but two of the 27 are in Africa, and most
are predominantly Muslim.
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Figure 1.2. Ratio of Male to Female Secondary School Enrollment and Real GDP
per Capita: 2000. The numerical markers for each country refer to the same
regional groupings used in Figure 1.1. The size of the region marker indicates the
fraction of the population that is Muslim. Sources: See Figure 1.1. Religion data
by nation for the year 2000 are from Robert Barro (personal communication) who
used Barrett, Kurian, and Johnson (2001).

We noted above that only the very poorest nations can afford not to
educate their people. We now add to that concept by asserting that no
nation today, save the very poorest, can afford not to educate its girls to
the same degree as its boys.20 The United States has led the world in
both ideas. America began a major transformation to mass secondary
schooling at the start of the Human Capital Century, and girls were
educated in secondary schools to the same, and very often to a greater,
degree than were boys.
The Human Capital Century became the American Century. Not
only did the United States lead in education, it also began to lead in
income per capita early in the twentieth century. It then expanded its
lead in both education and income. Is the relationship causal or
merely coincidental? Before we can judge the relationship between
human capital and economic indicators, we ﬁrst need estimates of the
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Figure 1.3. Ratio of Male to Female Secondary School Enrollment: 2000. Sources
and Notes: See Figures 1.1 and 1.2.

educational stocks of the labor force built from educational attainment
and other data.

America in the Human Capital Century
Educational Advance in the Twentieth Century
The United States expanded its lead in education in the twentieth
century by instituting mass secondary schooling and then by establishing a ﬂexible and multifaceted higher education system. These
transformations to mass education are considered in detail in Part II.
At this point, we summarize the broad outlines of schooling advances
in the twentieth century by exploring the educational attainment of
successive birth cohorts of native-born Americans.21 In doing so we
are observing changes in schooling across the twentieth century for
those directly affected by the U.S. educational system. These estimates are then inputs to the computation of the educational stock of
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the U.S. labor force.22 We focus on the educational attainment of each
birth cohort measured at age 35, when almost all have completed their
formal schooling.23
From the beginning of the twentieth century to the early 1970s, and
for all groups considered here, the increase in years of schooling for
the native-born population was substantial, as illustrated in Figure 1.4.
For cohorts born between 1876 and 1951 (who were 24 years old from
1900 to 1975) the increase was 6.2 years, or 0.82 years per decade. The
increase was sufﬁciently continuous and unbroken that a straight line
would nicely ﬁt the data, especially for the 1880 to 1940 birth cohorts.24 After the 1951 birth cohort, however, a great slowdown ensued. Educational attainment barely changed for cohorts born between
1951 and 1965 (24 years old between 1975 and 1989), and for cohorts
born from 1965 to 1975 (24 years old between 1989 and 1999), educational attainment started rising again but increased by just 6 months
overall.
After increasing nonstop for the ﬁrst three quarters of the twentieth
century, educational attainment among the native-born population
slowed considerably during the last quarter of the century. The educational attainment of a child born in 1975 was just 0.50 years more than
that of his or her parents born in 1951, but the educational attainment
of a child born in 1945 was 2.18 years more than that of his or her parents born in 1921. A well known dream of many American families is
that their children will do better than they did. But that dream began
to unravel in the latter part of the twentieth century, at least with regards to educational attainment.
Both men and women shared in the increase in educational attainment
during the ﬁrst three quarters of the twentieth century (Figure 1.5).
Women gained more than did men both at the beginning and the end
of the century. Men gained more during the middle decades. Women
began the period with more education than did men, in large part because they attended and graduated from high school to a greater degree. In addition, women attended college at about the same rate as did
men, although they graduated from four-year institutions to a lesser
extent. Because college was but a small part of total schooling during
the ﬁrst few decades of the century and high school was far more important, native-born women accumulated more years of education than
did their male counterparts.
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Figure 1.4. Years of Schooling by Birth Cohorts, U.S. Native-Born: 1876 to 1975.
The ﬁgure plots the mean years of completed schooling by birth cohort adjusted
to 35 years of age for the U.S.-born. For the 1940 to 1980 samples, years of
schooling are given by the highest grade completed, top coded at 18 years for
1960 to 1980 and at 17.6 years for 1940 and 1950. The categorical education
variable for the 1990 and 2000 samples was converted to years of completed
schooling. Categories covering more than a single grade were translated as
follows: 2.5 years for those in the ﬁrst through fourth grade category; 6.5 years
for those in the ﬁfth through eighth grade category; 12 years for those with a
general equivalency diploma or a high school diploma; 14 years for those with
some college or with an associate’s degree; 16 years for those with a bachelor’s
degree; 17.6 years for those with a master’s degree; and 18 years for those with a
professional or doctoral degree. The log of the mean years of schooling for a
birth cohort-year cell is the dependent variable in the age-adjustment regression
that includes a full set of birth-cohort dummies and a quartic in age as covariates.
The age-adjustment regression is run on birth cohort-census year cells, pooling
all the IPUMS for 1940 to 2000. The samples include all U.S.-born residents
aged 25 to 64 years. For further details on the method, see DeLong, Goldin, and
Katz (2003), notes to ﬁgure 2.1. Sources: 1940 to 2000 Census of Population
Integrated Public Use Micro-data Samples (IPUMS).

The advantage women had in education disappeared rapidly with
cohorts born in the 1910s and 1920s. Many men in these cohorts
fought in World War II or in the Korean War and attended college on
the G.I. Bill (other reasons for the vast relative increase in college
among men are discussed in Chapter 7). Whatever the reason, the out-

The Human Capital Century

21

15

Years of Schooling at Age 35 Years

14
Men

13
12
11

Women

10
9
8

1870 1880

1890

1900

1910

1920

1930

1940

1950

1960

1970 1980

Year of Birth

Figure 1.5. Years of Schooling by Birth Cohorts, U.S. Native-Born, by Sex: 1876
to 1975. This ﬁgure plots the mean years of completed schooling for U.S. nativeborn residents by birth cohort and sex, adjusted to age 35 using the approach
described in the notes to Figure 1.4. Sources: 1940 to 2000 IPUMS.

come that is clear is that by the birth cohorts of the 1920s men caught
up with women in educational attainment, and for the cohorts from the
1930s to the early 1950s they exceeded women in educational attainment. These gains, however, were reversed with cohorts born in the
1960s, as women rapidly increased their attendance at and graduation
from college. At the end of the twentieth century women’s educational
attainment exceeded that of men just as it had during the early decades
of the century.
Educational gains for African Americans were far greater than for
the total population because their educational attainment began at so
low a level. At the start of the period (for cohorts born in the late
1870s), the gap in educational attainment between whites and African
Americans was 3.7 years. On average, white students spent nearly twice
as long in school as did black students. Furthermore, differences in the
actual level of schooling are understated by the attainment ﬁgures
because there were wide discrepancies in the quality of schooling
between the races. Beginning with the cohorts born around 1910 the
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absolute gap in years of schooling began to close (Figure 1.6). This
convergence slowed with cohorts born around 1940 and slowed even
more for those born after 1960. The black-white schooling gap for
cohorts born in the 1970s was 0.8 years, about one-ﬁfth its level a
century earlier. The gap in educational attainment between nonHispanic whites and U.S.-born Hispanics was 1.1 years for the 1970s
birth cohorts, somewhat larger than the difference (0.7 years) between
non-Hispanic whites and non-Hispanic blacks.25
Educational attainment during the twentieth century expanded by
5.27 years for those born in the United States from 1895 to 1975.
About 50 percent of that gain was attributable to the rise of high school
education (60 percent or more for cohorts born from 1895 to 1935), 30
percent was due to the increase in college and post-college education,
and 20 percent to continued increases in elementary education. Thus
the spread of mass secondary schooling, a movement that began in
earnest around 1910, was responsible for much of the increase in the
schooling of native-born Americans in the twentieth century. (For this
reason and others, we devote several chapters in Part II to the push for
universal secondary school education.)
In sum, rapid educational advance characterized cohorts born from
the late nineteenth century to 1950, and that was especially true for black
Americans, but those advances stagnated for cohorts born after 1950.
Although an increase in years of schooling is discernible for cohorts born
after 1965, for cohorts born from 1950 to 1975 the increase was only
about one tenth of that for cohorts born from 1876 to 1950.
A full century of educational advance can therefore be divided into
two parts. During the ﬁrst three quarters of the century educational attainment rose rapidly, but during the last quarter of the century it
stagnated. As we will see in Chapter 2, twentieth-century trends in
economic inequality also occurred in two parts—ﬁrst declining and
then rising. The relationship between the two trends is made clear in
Chapter 8.

European Comparisons
To understand the slowdown in U.S. educational attainment, one must
seek comparisons with other nations. Is a slowdown a natural occurrence as educational levels increase to very high levels? Is the phenom-
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Figure 1.6. Years of Schooling by Birth Cohorts, U.S. Native-Born, by Race: 1876
to 1975. This ﬁgure plots the mean years of completed schooling for U.S. nativeborn residents by birth cohort and race, adjusted to age 35 using the approach
described in the notes to Figure 1.4. Sources: 1940 to 2000 IPUMS.

enon unique to the United States? Many other nations now have education rates for their younger cohorts that exceed those in the United
States. And, in the past few decades, they have caught up to and some
have even surpassed the high education levels that had once been set by
the United States.
At the start of the twenty-ﬁrst century, young people in many European nations attended college to about the same extent as did young
people in the United States. Among 25- to 34-year-olds, 39 percent in
the United States had attained two- or four-year college degrees. Four
European nations equaled or exceeded that ﬁgure in 2004, and eight
others were close behind.26 At the same time, a much smaller fraction of
the 55- to 64-year-olds in these 12 countries had attained college or university training relative to the same group in the United States; their
educational attainment represents the state of higher education four
decades earlier. For these 12 European nations, the average college
completion rate for the older group was 56 percent of the U.S. ﬁgure.

Part A: Europe and the U.S. 1955/56
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The educational attainment in these nations advanced rapidly in the last
several decades of the twentieth century. In almost all cases the college
rates achieved by the 25- to 34-year-olds in these European nations
were more than 1.5 times the rates of the 55- to 64-year-olds, and in
four of the twelve cases the increase was more than twofold. In contrast,
the college degree rate of U.S. 25- to 34-year-olds (39 percent) was only
1.08 times that for U.S. 55- to 64-year-olds (36 percent) in 2004.
In essence, many of the nations with college degree rates that were
considerably behind that of the United States in the last third of the
twentieth century had rates placing them ahead or very close to the
United States by the start of the twenty-ﬁrst century. The slowdown
in the educational attainment of young Americans at the end of the
twentieth century is especially striking when compared with the
acceleration of schooling among many nations in Europe and in parts
of Asia, where educational change has been exceedingly rapid.
The fact that Europe was far behind the United States in higher
education until the last several decades of the twentieth century

Figure 1.7. (opposite page) Secondary School Enrollment Rates for European
Nations and the United States, c.1955. The data refer to the number of youths in
public and private upper and lower secondary schools (of the types listed) ranging
from those who turned 15 years old during the school year to those who turned
19 years old during that year. Thus, the age group under consideration is
approximately all 15- to 18-year-olds, plus one-half of 14- and 19-year-olds. No
youths in elementary schools or colleges and universities are included even if they
were in the included ages. The procedure ensures consistency but implicitly
favors countries, such as the Nordic nations, that have late starting ages and
penalizes those, such as France and the United States, that have earlier starting
ages. The computation for the United States assumes 100 percent enrollment for
the 14-year-olds and then adds those enrolled in ninth through twelfth grades and
divides by the age group given above. The six nations that did not give data on
part-time technical schools are excluded from Part B. All data are for c.1955.
Abbreviations are: Italy (ITA), Portugal (PRT), Spain (ESP), Austria (AUT),
Greece (GRC), Netherlands (NLD), Luxemburg (LUX), Germany (DEU),
Belgium (BEL), Switzerland (CHE), France (FRA), Ireland (IRL), Iceland (ISL),
Great Britain (GBR), Denmark (DNK), Norway (NOR), Finland (FIN), and
Sweden (SWE). Sources: European nations: Dewhurst et al. (1961, tables 10-2
and A). The data for England and Wales, France, Germany (including the Saar
and West Berlin), and Sweden, have been checked against the original
administrative records and small errors have been corrected. United States: U.S.
Department of Education (1993, tables 1 and 9).
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should not be surprising. European nations had lagged considerably
in providing secondary schooling. According to a careful analysis of
data from 18 European nations in the 1950s, none enrolled more than
30 percent of older teen youth in full-time academic (general) secondary schools and most were below the 20 percent mark (see Figure
1.7, Part A). In addition, enrollment did not exceed 40 percent in both
full-time academic and full-time technical schools. Even the inclusion
of enrollment in part-time technical schools does not materially alter
the conclusion (Figure 1.7, Part B). At the same time, the United States
enrolled more than 70 percent of its teen youth in secondary schools.
The United States was a clear leader in mass secondary school education in the mid-twentieth century.27
A possible response to these facts is that Western Europe was set back
by World War II and had not fully recovered by 1955. Yet levels of
schooling for teenagers in Britain, for example, seriously lagged those in
the United States during the ﬁrst half of the twentieth century. As
shown in Table 1.1, the fraction of 17-year-olds attending secondary
schools in England and Wales was abysmally low for all years shown, including those in the 1950s. High school graduation rates in the United
States, on the other hand, reached almost 30 percent nationwide as
early as 1930 and were in the 60 percent range in the 1950s.28 By 1960
Great Britain was about 35 years behind the United States in the educational attainment of its high-school aged youth even though it had had
a fully supported public secondary school system since 1944.
Another possibility is that Europe was far behind America in secondary education because it was generally less wealthy than was the
United States, but secondary school rates in Europe in the 1950s
trailed those that had existed in the United States at the same level of
real per capita income. Although real per capita income in the United
States in 1940, as the nation was just coming out of a decade-long depression, was about equal to the incomes in much of Europe in 1955,29
secondary school enrollment rates in the United States were more than
twice those in the Europe of 1955, including students in full-time technical schools.30 One would have to return to the 1910s to ﬁnd levels of
secondary school enrollment in the United States that match those in
1950s Western Europe.
A clear statement of the differing commitments to publicly provided
and funded education can be seen in the response of the governments
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Table 1.1. Schooling of 14- to 18-Year-Olds in Great Britain and the United States: 1870 to 1960
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in Britain and the United States during World War II. When the
United States entered World War II, the median American 18-yearold was a high school graduate and, outside the South, more than 60
percent had recently graduated from high school. When President
Franklin Roosevelt signed the GI Bill of Rights into law in 1944, the
average GI was able to attend college for he had already graduated
from high school. Nothing more clearly demonstrates the difference in
schooling between the United States and Britain than the simultaneous
passage by the Labour Government of the long-awaited 1944 Education Act. The GI Bill paid the tuition and a stipend for military veterans attending college, while the Education Act did no more than
guarantee to all British youth a publicly-funded grammar or secondary
school education.
We referred earlier to statements by Western European commentators in the early twentieth century that Americans wasted resources in
educating the masses in secondary schools. These nations, instead,
promoted a cadre of extraordinary children and gave the residual a fair
elementary education. Great Britain, France, and Germany all tested
children, generally before their twelfth birthday, to see who would be
tracked to enter secondary school. Many European nations of the early
twentieth century followed this general scheme, although their educational systems were structured differently. These nations provided
three different models or templates that the United States could have
followed.
The British emphasized classical training for those who were allowed to go beyond the compulsory grades. The French system produced a small group of civil servants and well-trained professionals for
technical and scientiﬁc ﬁelds. The German system contained a number
of tracks—for industrial work, for commercial pursuits, and an elite
course for students who would attend universities. The American
system can be characterized (as we do in Chapter 4) as open, forgiving,
lacking in universal standards, and having an academic yet practical
curriculum. The European system, in contrast, was generally closed,
unforgiving, with uniform standards, and an academic curriculum for
some and an industrial one for others. One system was egalitarian; the
other was elite.
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Why Was America Different?
Why did the United States pioneer a novel and distinctively American
form of secondary and higher education and break from the educational templates of Europe? Why did Americans engage in investments
in human capital that Europeans viewed as wasteful of resources?
Part of the answer can be found in considering the choice between
engaging in general training, such as formal schooling, and engaging in
speciﬁc training, such as an apprenticeship or on-the-job training. Investment in general schooling may be more costly than an apprenticeship,
but it produces skills that are ﬂexible and thus transferable across place,
occupations, and industries. Thus formal education is more highly
valued when geographic mobility and technical change are greater. It is
favored when the costs of speciﬁc training, such as for family businesses
or apprenticeships, are higher, possibly because community ties are
fewer. When education is publicly funded, formal schooling, moreover,
has a lower direct cost for students and their parents.31
General schooling for the masses ﬁt American circumstances more
than it did those of early twentieth-century Europe. Many insightful historians and demographers have commented on the generally accepted
notion that Americans were more geographically mobile than were Europeans, within their nations.32 Extensive evidence exists for this greater
geographic mobility for the post-1960s.33 Although evidence for the
nineteenth and early twentieth century is less plentiful, a careful analysis
of inter-county migration for the mid-nineteenth century demonstrates
that two-thirds of all American adult males shifted county at least once
but that only one-quarter of all British men did.34 Moves within the
United States, furthermore, were considerably longer.
Formal, school-based education enabled American youths to change
occupations over their lifetimes, to garner skills different from those of
their parents, and to respond rapidly to technological change.35 Apprenticeships and highly speciﬁc training were more cost effective for
individuals who expected to spend their lives in the same place and in
the same industry and occupation, but apprenticeships were not as
valuable for others and clearly not for their employers.36 As economic
historian Stanley Lebergott noted: “incessant mobility [of Americans]
made it thoroughly unwise for any employer to invest much in training
his employees” (1984, p. 372).
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Europeans may have been correct in their assessment that an American educational system was wasteful of resources, at least in their
circumstances. But it was not wasteful in the technologically dynamic,
socially open, and geographically mobile New World setting. And it
assuredly enhanced the dynamism.

Human Capital and Economic Growth
Human Capital Stock of the Workforce
Measuring how much human capital enhances the dynamism of an
economy would be extremely valuable. Measuring how much human
capital increases income by making individual workers more productive is equally important and conceptually simpler. We will do the
latter and compute how growth was increased by a more educated
workforce.
To produce estimates of the impact of education on growth, we ﬁrst
need to measure the human capital stock of the workforce at various points
in time. Human capital includes a broad class of inputs such as education, on-the-job training, and health. We use a deﬁnition that includes
only formal education and does not adjust for potential school quality
differences across cohorts and years.37 A well-established growth accounting framework is employed to guide the analysis of the direct effect of a more educated workforce on labor productivity. The estimates
of the educational attainment of the native-born population by birth
cohort, discussed above, provide a starting point for constructing estimates for the human capital stock of the workforce and its evolution
over the twentieth century.
The human capital stock of the workforce differs in several important ways from the educational attainment of the native-born population by cohort. For instance, the human capital stock depends also
on the foreign-born population, which was a large fraction of the
workforce in both the earlier and later parts of the twentieth century.
The two measures also differ because the stock estimates aggregate the
educational attainment data by the relative sizes of the cohorts. Yet another difference is that the stock estimates are for the workforce,
whereas educational attainment by birth cohort was presented for the
entire population. The educational attainment of the workforce can
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differ from that of the population to the extent employment (and labor
force participation) rates vary across schooling groups.
We are able to construct estimates of the human capital stock of the
workforce for the years after 1940 because the U.S. Population Census
asked about educational attainment starting with 1940. For the previous period we employ a state census that asked detailed information
(more comprehensive than in any federal population census) about educational attainment. The Iowa State Census of 1915 is a unique group
of records, and is discussed at greater length in Chapter 2. Sufﬁce it to
say here that we have collected a large and representative sample from
original documents, consisting of some 60,000 individuals living in
both cities and rural areas. Although we make no claim that Iowa was a
microcosm of America, the educational attainment of its workforce was
not much different from that of the nation’s in the last several decades
of the twentieth century. It was, however, a more educated place than
was the rest of the country earlier in the twentieth century. We primarily use the Iowa data to obtain changes in the educational attainment of the workforce.
From 1915 to 2005, the period shown in Table 1.2, the increase in
the educational stock of the U.S. workforce, as measured by mean
years of schooling, was just short of 6 years or 0.66 years per decade.38
The educational stock progressed with great speed from 1940 to 1980,
when the increase was 0.86 years per decade and as better-educated
young people replaced lesser-educated older cohorts in the workforce.
Progress slowed thereafter, from 1980 to 2005, when the increase
barely exceeded one year, or 0.43 years per decade.
The rapid growth of the educational attainment from 1915 to 1980
was driven largely by the sharp increases in the schooling of successive
cohorts of the U.S native-born population through the early 1950s
birth cohorts (illustrated in Figure 1.4) Similarly, the slowdown of
growth of the human capital stock of the workforce since 1980 mainly
reﬂects the slower rate of increase of educational attainment for post1950 birth cohorts.
What about the possibility that changes in the share of workers who
are foreign-born drove the aggregate human capital stock changes? In
1910, amidst the great migration from Europe, the fraction of foreignborn among U.S. workers reached 22 percent. The vast majority of immigrants came from countries that had far lower levels of education
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than did the United States. In the 1915 Iowa Census, the typical
foreign-born worker had almost 1.5 fewer years of schooling than the
typical native-born worker. Because Congress restricted immigration
in the 1920s, the labor force began to age without a steady inﬂux of immigrants, and the fraction of foreign-born in the workforce fell.
If we look at the overall and U.S.-born workforces, years of
schooling increased by 0.64 and 0.59 years per decade, respectively,
from 1915 to 1960. The net effect of the decline in the foreign-born
share of the workforce, from 21 percent in 1915 to 7 percent in 1960,
was to raise the educational attainment of the workforce by 0.05 years
per decade. The immigrant workforce share barely changed from 1960
to 1980, and thus there was a negligible impact from immigration
during that period. In contrast to the earliest period examined, the
foreign-born share of the workforce increased from 7.6 percent in
1980 to 16.3 percent in 2005. From 1980 to 2005 the schooling of the
overall and U.S.-born workforces increased by 0.43 and 0.48 years per
decade, respectively. The impact from immigration during 1980 to
2005, therefore, was to reduce the growth in workforce schooling by
0.05 years per decade, or the same magnitude but opposite in sign for
the 1915 to 1960 period.39
Thus, changes in the schooling levels of those born and educated in
the United States not the relative shares of immigrants in the population and the labor force, have been the driving force behind the evolution of the educational stock of the U.S. workforce. Although the declining foreign-born share of the workforce from 1915 to 1960
contributed to an increase in the educational attainment of the workforce,
and the large rise in immigration during the last 25 years placed a small
drag on educational attainment both of these changes have been modest
compared with the changes for the native-born population.
During the ﬁrst half of the twentieth century the major change in
the educational attainment of the labor force was a result of the replacement of workers who had less than a high school education with
workers who had completed high school (see Figure 1.8).40 In the late
twentieth century, this change was furthered by the entrance of
workers with at least some college education. The fraction of the U.S.
workforce with no more than a common or elementary school education exceeded 75 percent in 1915, declined to 30 percent by 1960, and
decreased to a trivial 3 percent by the early twenty-ﬁrst century. In
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Figure 1.8. Distribution of Educational Attainment of the Workforce: 1915 to
2005. Sources: See Table 1.2.

1915 barely more than 5 percent had some college or university
training, but 22 percent did in 1960 and more than 58 percent did by
2005. Finally, whereas less than 3 percent had a college degree in 1915,
30 percent did by 2005.

Measuring the Contribution of Education to Growth
history and theory
The twentieth century, as we noted earlier, was both the Human
Capital Century and the American Century. It was the century when
education became the dominant factor determining the wealth of
nations and it was the century when America was ﬁrst to discover that
notion. It was the century when America began to lead the world economically and it was the century during which America remained at
the top. Armed with our estimates of the human capital stock of the
workforce, we can now return to the relationship between human capital and economic growth at various moments in U.S. history. Later, in
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Chapter 2, we address who shared in the beneﬁts of economic growth
and the relationship between changes in distribution and education.
Across the twentieth century the American economy grew at a remarkable pace. In per capita or per labor hour terms, economic growth
was moderate at best, certainly relative to the impressive rates of various
transition and emerging nations in recent decades. But the impressive
growth of the American economy is to be found in its continuous nature
over the century and thus in its compounding over the century. Productivity (or output) per labor hour grew at an average of 2.2 percentage
points annually across the entire century. There were periods of a
quickening in the pace of growth, such as the 1920s, the 1940s, and the
1960s, and there were moments of rather sluggish performance, as in
the late 1970s and 1980s (and, of course, the 1930s). By and large, however, the growth was moderate but steady over long periods, and thus
was impressive overall.
The impressive growth of the United States at mid-century amidst
the ﬂagging development of many parts of the world provided a strong
impetus for economists to ﬁnd the factors that caused economic
growth. Some believed they could create a recipe for economic success
or an inoculation against economic disaster, akin to the “magic bullet”
for disease. Great minds worked in various ways on the problem. A few
believed that economic growth began in certain capital-intensive sectors, such as transportation or manufacturing, and that a particular infrastructure would provide the key to success.41 Others modeled the
growth process in a more general fashion. Output, they posited, is a
function of the various inputs in the economy and, therefore, economic
growth occurs when these inputs increase.
Growth can also occur when the inputs become more productive or if
the functional relationship between the inputs and the output changes.
For example, capital could become more productive, and technological
change could be embodied in capital. Laborers themselves could become smarter, more able, healthier, and simply better workers. Advances in this manner would be embodied in human capital. Furthermore,
technological change could be neutral with regard to the inputs.
Output could increase even if none of the inputs changed, as in Adam
Smith’s famed pin factory in which workers became more productive
due to the division of labor rather than an increase in individual skill.
By formalizing these notions of inputs, outputs, and the production
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function we are able to estimate the impact of educational advance on
economic growth.
Following a long literature in economic growth, assume that output
(Y) is a function of a set of inputs, which will be hours of labor (L) and
capital (K). Other inputs, such as land, could be added with no loss in
generality. The functional form chosen is additive in the logs of these
factors, with a multiplicative component known as total factor productivity (A), since it reﬂects the productivity of all the factors, taken together. The functional form just described is known as the CobbDouglas production function. We consider the case when the exponents
sum to one:
Y = A K (1− a) La

(1.1)

which implies the per unit labor input or intensive form of
y = A k(1− a)

(1.2)

where y = Y/L and k = K/L. In rate of change form, where an asterisk
(*) denotes dlog {⋅}/dt:
y* = A* + (1 − a) k*

(1.3)

Eq. 1.3 is the formulation described in Robert Solow’s pioneering
papers on economic growth (1956, 1957). One of the many virtues of
the formulation is that it places few demands on the data since y* is
labor productivity change, k* is the growth of the capital stock per
worker (or capital to labor ratio), and the exponent on labor (a) in the
production function, under reasonable assumptions, is the share of
labor in national income.42 Total factor productivity change, A*, is derived as a residual.
The early growth empiricists ﬁtted data to eq. 1.3 and found, to their
surprise, that most of the labor productivity change was due to changes
in total factor productivity, and not to an increase in the measured inputs, mainly the change in the ratio of capital to labor. The conclusion
was that the residual, dubbed the “measure of our ignorance,” was the
driving factor. If growth theorists were searching for a recipe to provide
to the world’s poor nations, their advice would have been simple: “Do
something economists are not very good at measuring.”

The Human Capital Century

37

But economists soon realized that the simple formulation used crude
measures of the inputs.43 Labor, for example, was measured simply as
hours of work when labor actually had two main components: raw
labor in hours (L) and labor in efﬁciency units (E ). The full, augmented
labor input was (L ⋅ E ). The augmented labor input could change if
labor hours changed and it could also change if labor efﬁciency per
hour changed. The change in efﬁciency units could be due to changes
in formal education, on-the-job training, age, health, or a host of other
factors that enhance the effectiveness of workers.
Augmenting the labor input implies that eq. 1.1 becomes:
Y = A′K (1− a) (L ⋅ E )a

(1.1′)

and that eq. 1.3, in turn, becomes:
y* = (A′)∗ + (1− a) k* + aE*

(1.3′)

Whereas growth empiricists focus on all components of eqs. 1.3 and
1.3′, our interest here is in the relationship between aE* and y*. We
want to know the degree to which changes in the efﬁciency units of
labor, in particular those due to changes in formal education, can explain changes in labor productivity over the course of U.S. history. Put
simply, we want to know the direct effect of education on economic
growth. We turn now to the estimation of that relationship.
direct effect of education on growth
There are three components of the estimation. The ﬁrst is y* or the
growth in labor productivity (output per hour). For the period since
1947 we use the ofﬁcial Bureau of Labor Statistics (BLS) estimates and
for the previous years we use data based on the work of John Kendrick
(1961).
The second component is the change in the educational productivity
index, E*. We compute the index Et = ΣiwitSit, where wit is the (adjusted)
wage of education group i (relative to a reference education group) in
base period t, and Sit is the share of education group i in total hours in
year t.44 When differences in earnings by education reﬂect the impact
of schooling on productivity, the growth in the index measures the
contribution of educational upgrading to aggregate labor-input growth
through improvements in the average human capital or quality of the

38

Economic Growth and Distribution

workforce. The estimation of Sit was discussed in the previous section
and is given in Table 1.2. Educational wage differentials, the wit part of
the formula, will be only brieﬂy summarized here because Chapter 2
will concern how the economic returns to education evolved across
the twentieth century. In 1915, at the start of the period under examination here, the private economic return to a year of either high
school or college was substantial, upwards of 11 percent per year. Educational wage differentials then narrowed considerably from 1915
to 1950. They expanded modestly in the 1950s and 1960s before narrowing again in the 1970s. Educational wage differentials increased
signiﬁcantly in the 1980s, with a modest advance in the 1990s. At
the end of the twentieth century educational wage differentials remained quite high, although at the start of the period they were higher
still.
The third component is a, which in a competitive pricing economy
is the share of labor in national income. Compensation of labor (wages
plus fringe beneﬁts) accounts for approximately 70 percent of production. On the assumption that labor is paid its marginal contribution to
output and that output is proportional to inputs, a 1 percent increase in
effective labor through an increase in the average human capital of the
workforce directly boosts output by 0.7 percent.45 The results of the
computation are shown in Table 1.3. We ﬁnd that on average across
the 90-year period from 1915 through 2005 increases in educational
attainment boosted the effective size of the workforce by 0.48 percent
per year.46 Thus, education directly contributed an average of 0.34 percentage points a year to economic growth (0.7 × 0.48) over the 90-year
span. Differences in the contribution of human capital exist across the
four subperiods we employ. Educational advance contributed 0.49 percent per year to labor productivity growth from 1915 to 1960, but from
1960 to 1980 the contribution increased greatly to 0.59 percent per
year and then sharply decreased in the remaining 25 years to 0.37 percent per year. Similar changes, given in last column of Table 1.3, can be
seen in the average years of schooling of the workforce, especially the
slowing of growth since 1980.
One might wonder how immigration affected educational productivity. We noted before that immigration slightly increased the growth
in workforce education on average from 1915 to 1960, that it had almost no effect from 1960 to 1980, and that it reduced schooling
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Table 1.3. Educational Growth Accounting, 1915–2005
(1)

(2)

Average annual percentage
point change in:
Period
1915–40
1940–60
1960–80
1980–2005
1915–2005

(3)
Fraction “explained”
by educational change

(4)

y*

E*

a ·E*/y*

Change in mean
years of workforce
education

2.45
2.92
2.41
2.18
2.47

0.50
0.49
0.59
0.37
0.48

0.143
0.118
0.171
0.119
0.136

1.38
1.52
1.93
1.08
5.91

Sources: Col. 1: Historical Statistics, Millennial Edition (2005), table Cg265–272, series Cg265 for 1915–40
and table Cg273–280, series Cg273 for 1940–60, and U.S. Bureau of Labor Statistics (BLS), “Major
Sector Productivity and Costs Index,” series PRS84006093, for 1960–80 and 1980–2005 from the BLS
Internet site (www.bls.gov). Col. 2: 1915 Iowa State Census; 1940, 1960, and 1980 IPUMS; 2005 CPS
MORG. Col. 3 multiplies col. 2 by 0.7 and divides by col. 1. Col. 4: see Table 1.2.
Notes: The labor productivity measure ( y) in col. 1 is real gross private domestic product per labor hour
for 1915 to 1960 and output per hour of the business sector for 1960 to 2005. The construction of the
educational productivity index used in col. 2 follows the procedures used in DeLong, Goldin, and Katz
(2003). The index covers the civilian workforce (ages 16 or older) in each year. The reported educational
productivity changes (E*) are based on chain-weighted prices. (Fixed-weighted prices give similar results.)
Changes from 1915 to 1940 are for Iowa; changes for the other time periods cover the entire United
States. The education groups used are 0–4, 5–6, 7–8, 9–11, 12, 13–15, and 16 or more years of schooling.
The chain-weighted index covering years t to t' uses the average educational hourly wage differentials for
t and t'. The index is hours-based and weights workers by the product of their sampling weight and hours
worked in the survey reference week. Because hours data are not available in the 1915 Iowa state census
we use employment weights for the 1915–40 educational productivity change and educational wage
differentials based on monthly earnings for 1915. Mean years of workforce education used in col. 4 are
employment weighted. See DeLong, Goldin, and Katz (2003, appendix 2B) for further details on the
methodology.

growth within the workforce by a small amount from 1980 to 2005.
Similarly, immigration had only a modest impact on educational productivity growth. The falling immigrant share of the workforce increased educational productivity by 0.03 percent per year from 1915 to
1960. The immigration effect was almost nil from 1960 to 1980. From
1980 to 2005 the rising immigrant share reduced educational productivity by 0.03 percent per year, from 0.40 percent per year for the U.S.born workforce to an overall rate of 0.37 percent per year with immigration.47 The immigration effects are considerably smaller than one
might have thought given past and current debates over immigration.
Across the entire period from 1915 to 2005, the direct contribution
of educational advance within the workface of 0.34 percent per year
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explains about 14 percent of the average annual increase in labor productivity of 2.47 percent (see Table 1.3).48 The differences by subperiod are slight. Generally, the explanatory power of the direct effect of
education is greater when labor productivity is lower except for the
most recent period when labor productivity was relatively sluggish and
the increase in the educational attainment of the workforce was low. If
we used, instead, output per capita as our benchmark, educational advance within the workforce would account for about 15 percent of the
2.23 percent per year gain in real GDP per capita from 1915 to 2005,
or about the same as in the case of labor productivity.49
Worker characteristics other than education also affect labor productivity and can be incorporated into the analysis. Such characteristics
include work experience, sex, nativity, and race. If wage differentials by
these characteristics largely reﬂect differences in worker productivity,
the broader group of worker characteristics and associated wage differences can be used to construct an augmented measure of labor force
quality. We ﬁnd that labor force quality, using the augmented set of
characteristics, grew on average by 0.42 percent per year from 1915 to
2000, whereas that for education alone grew by 0.48. In other words,
educational upgrading accounted for nearly all of the secular improvement in measured labor force quality since 1915.50
indirect effect of education on growth
There are various ways in which education increases productivity and
thus economic growth. We have estimated the direct effect, which is
the increase in productivity for a given technology and capital stock
through an increase in the quality (efﬁciency units) of the workforce.
But there are also various indirect effects. The higher income generated by the direct effect of education indirectly contributes to labor
productivity by raising physical capital investment and consequently
increasing the capital-to-labor ratio. A better educated workforce facilitates the adoption and diffusion of new technologies.51 Finally, education contributes to innovation and technological advance because scientists, engineers, and other highly educated workers are instrumental
to the research and development (R&D) sector as well as to the creation and application of new ideas.52 Although it is difﬁcult to quantify
these indirect contributions of education to economic growth, they are
bound to have been quite large.
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Suggestive evidence exists that the magnitude of the indirect effects
of education on labor productivity is substantial. For example, ﬁrms
and establishments with more educated workers have long been found
to be earlier adopters of new technologies and have been shown recently to garner greater productivity beneﬁts from information–technology investments.53 Furthermore, highly educated labor is the primary input to R&D, and some estimates suggest that rising R&D
intensity in the United States and other advanced economies has been
a signiﬁcant (and possibly the largest measurable) contributor to
growth in U.S. labor productivity over the last 50 years.54

America at the End of the Human Capital Century:
A Summary
At the end of the twentieth century almost all nations have discovered
what America knew at the beginning of the century. Human capital,
embodied in one’s people, is the most fundamental part of the wealth of
nations. Other inputs, such as natural resources and ﬁnancial capital,
can be acquired at world prices in global markets, but the efﬁciency of
one’s labor force rarely can be. Not only does more education make the
labor force more efﬁcient, it makes people better able to embrace all
kinds of change including the introduction of new technologies. And
for some extraordinary individuals, more education enables them to
create new technologies.
The Human Capital Century rapidly became the American Century. The United States became and remained the most economically
advanced nation in the world. Was the relationship causal or was it
merely coincidental? We have shown in this chapter that advances in
education across the twentieth century account for almost 15 percent
of the labor productivity change. That is, labor productivity increased
by 2.47 percent, on average, each year for 90 years from 1915 to 2005.
Education directly increased worker efﬁciency by 0.48 percent per
year, thus directly increasing labor productivity by 0.34 percent per
year (0.7 × 0.48). The actual role of more education must have been
considerably greater because of omitted indirect effects, primarily
faster technological diffusion and more innovation.
Thus the relationship between the Human Capital Century and the
American Century is not at all coincidental. The fact that virtually all
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other nations have followed suit and invested heavily in the education
of their people is testimony to how important human capital became in
the twentieth century and how important it is in the twenty-ﬁrst.
The educational attainment of the American people even near the
start of the twentieth century was substantial, particularly in comparison with other nations whose income levels were fairly comparable.
The increase during much of the twentieth century was large. We estimated educational attainment by birth cohort for Americans born in
the United States from 1876 to 1975 to gain a measure of what the
U.S. educational system produced. We then added foreign-born
workers and weighted by cohort size, age, and labor force status to obtain the human capital stock of the nation at various moments in U.S.
history.
For both the human capital stock of the nation and that of each cohort, we found that the twentieth century was a tale in two parts with
regard to educational change. For the ﬁrst three-quarters of the century, educational attainment advanced by 6.2 years or 0.82 years per
decade. But change in the subsequent decades was not all that rosy.
During the 15-year period from 1975 to around 1990, there was almost
no increase at all. A gain was recorded during the next decade, but it
was just half a year.
The gain in educational attainment for the entire century, from the
cohort born in 1876 to that born in 1975, was 6.7 years. About 50 percent of this increase was entirely due to increased attendance at and
graduation from high school; for cohorts born from 1876 to 1935,
fully 60 percent of the increase was due to high school. The high
school, not the college, was primarily responsible for some of the
largest gains in educational attainment in U.S. history. In Part II we
investigate the factors that drove the increase in high school attendance and graduation.
Although recent and past debate over foreign-born workers would
suggest that the aggregate impact on education was large, it was, in
fact, relatively small during the twentieth century. For the 1915 to
1960 period, when the foreign-born were becoming a smaller share
of the workforce, the gain from less immigration was just 0.05 years
per decade. Similarly, the loss from 1980 to 2005, when the foreignborn increased their share of the workforce, was also just 0.05 years
per decade.
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Educational attainment in the United States was high for most of the
twentieth century by the standards of other nations, and the increase in
years of education was substantial for most of the century. However,
gains in educational attainment in Europe and parts of Asia in the past
three decades have been simply staggering. Younger cohorts in these
nations have considerably more education than do older cohorts, and
many of the younger cohorts have higher education levels than exist in
the United States. The U.S. educational system would appear to be
ﬂagging not only in terms of quantity but also with respect to quality.
These are subjects to which we return in Chapter 9.
Great educational change occurred in the United States during the
ﬁrst three-quarters of the Human Capital Century, but these achievements gave way to a rather ﬂaccid performance in the subsequent decades. Likewise, the history of inequality in the twentieth century contains several distinct turning points. In Chapter 2 we explore who
gained from economic growth and when.



2
Inequality across the
Twentieth Century

Late Twentieth-Century Angst
A once buoyant and ebullient America plunged into the doldrums in
the late 1970s. Even after the oil price shocks and high inﬂation of the
decade abated, many analysts through the early 1990s continued to
believe that something was seriously awry with the U.S. economy.1
Three economic facts were put forward as signs of U.S. economic
malaise. The ﬁrst was lagging productivity growth. The second was
economic convergence among nations and America’s possible loss of
economic supremacy. And the third was rising and high levels of economic inequality.
The decrease in productivity growth appeared to be a serious economic problem. Labor productivity (meaning output per hour
worked), which had been rising at a whopping 2.77 percent average annually from 1947 to 1973, began to slow and rose at a mere 1.39 percent average annually from 1973 to 1995.2 Had productivity change
from 1973 to 1995 remained at its previous level, output per hour
would have been 35 percent higher in 1995 than was actually the
case—we had discarded 35 percent of potential output. Although the
productivity evidence indicated that we were doing something terribly
wrong, there were inconsistencies with that assessment. Virtually all
other high-income nations also experienced a post-1973 productivity
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slowdown and many had more severe declines than the United States.3
More importantly, the U.S. productivity change made an abrupt (and
welcomed) about-turn in the mid-1990s and rose at a very healthy 2.92
percent average annually from 1995 to 2005. America, it appeared, had
made a comeback. Maybe nothing was wrong after all.
The second fact—economic convergence—was not new and probably not a real issue of concern. Greater income per capita in other nations has generally helped Americans by providing markets for our
goods and services and being a bulwark for a more stable international
environment. A more meaningful question is whether other economies
were doing something right that we were doing wrong. That, too, does
not appear to be the case. During the 1990s the U.S. economy had
stronger employment performance and, since the mid-1990s, more
rapid productivity growth than most European nations.
But the third reason for America’s anxiety has not gone away. Economic inequality in terms of income, wages, consumption, and wealth
rose rapidly from the late 1970s to the mid-1990s. Inequality has continued to rise for wages and incomes over the last decade, although it
appears to have abated somewhat for wealth and consumption (but
not reversed itself ).4 The degree of inequality resulting from these
trends is one that the United States has not seen since before the
1940s and has left the country with the most unequal income and
wage distributions of any high-income nation.5 Although some degree
of economic inequality may be desirable to spur incentives for hard
work and innovation, too much can contribute to social and political
discord. Many commentators believe that U.S. inequality has reached
that level.6
During much of the ﬁrst three-quarters of the twentieth century
rapidly rising productivity translated into widely shared prosperity and
enormous increases in the standard of living, straight across the income
distribution. But lagging productivity growth from 1973 to 1995 and
rising inequality meant that the incomes of a substantial fraction of
American families stagnated or even declined. Incomes for most U.S.
families did not increase as much as one would have expected in
response to the productivity surge of the last decade. The strong historic connection between standard of living growth for typical families
and overall productivity change has weakened substantially during the
past three decades. Only the economic elite—the top 10 percent of the
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income distribution—has had real earnings that increased at least as
fast as productivity growth on average in recent decades.7

The Recent Rise in U.S. Inequality
The measurement of economic inequality is the study of the distribution of economic resources (e.g., income, consumption, and wages)
across economic units (e.g., households, families, and individuals). The
analysis of inequality typically involves examining the distribution of
these resources across households or individuals.8 Our summary of recent trends in U.S. economic inequality begins with a discussion of the
evolution of family income inequality and related trends in the distribution of consumption. We then explore changes in wage inequality, a
driving force behind the recent rise in U.S. income inequality.

Income and Consumption Inequality
Relatively consistent data on the distribution of U.S. family incomes
are available starting in 1947 from the U.S. Census Bureau’s Current
Population Survey (CPS). We illustrate trends in family income inequality and real family income levels using the standard measure of
pretax, post-transfer money income.9 Two well-known summary measures of family income inequality are plotted in Figure 2.1: the Gini coefﬁcient and the log of the ratio of family income at the 95th and 20th
percentiles.10 Both measures indicate a modest decline in income inequality from 1947 to the early 1970s, followed by a sharp rise during
the last three decades (particularly so in the 1980s).11
From 1947 to 1973 family incomes grew rapidly; they also grew closer
together. In contrast, since 1973 incomes have grown slowly and have
grown apart. These patterns are clear in Figure 2.2, in which real income
growth is compared across the family income distribution for the
postwar period before and after 1973. For the pre-1973 period, real income growth was fastest near the bottom of the income distribution and
slowest near the top, making the change modestly equalizing. For the
post-1973 period, family incomes virtually stagnated for the lowest quintile but grew over three times more rapidly for the top 5 percent than for
the middle group. In fact, only that top group experienced average real
income growth that was nearly as rapid as in the pre-1973 period.12
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Figure 2.1. Family Income Inequality: 1947 to 2005. The ﬁgure plots the Gini
coefﬁcient for family income and the log of the ratio of the incomes of the 95th to
the 20th percentile families for 1947 to 2005. The income concept used is the
ofﬁcial U.S. Census Bureau measure of pre-tax, post-transfer money income. The
Gini coefﬁcient varies from 0 to 1, where 0 is complete equality and 1 is complete
inequality; for a deﬁnition of the Gini coefﬁcient, see text. Sources: Gini
coefﬁcient series from U.S. Census Bureau, Historical Income Tables, table F4,
http://www.census.gov/hhes/www/income/histinc/f04.html, updated September
15, 2006. Incomes of the 20th and 95th percentile families from the series for the
upper limit income of the lowest quintile and lower limit income of the top 5
percent from U.S. Census Bureau, Historical Income Tables, table F1, http://www
.census.gov/hhes/www/income/histinc/f01.html, updated September 15, 2006.

The timing of change in real income growth across the distribution
is further illustrated in Figure 2.3. Real family income at the 20th,
50th, and 95th percentiles, normalized for each group to 100 in 1973,
is plotted from 1947 to 2005. All three groups rose together from the
1950s to the late 1970s. Real income growth was equally shared. The
three lines then spread apart, showing the enormous growth of inequality since the late 1970s.
Although CPS data are adequate for measuring incomes across
much of the distribution, they are imperfect for incomes at the very
upper end (top 1 percent). Better data to measure the upper end of the
distribution are available from IRS tax return information. These data
reveal a large rise in the share of income accruing to the top part of the
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Figure 2.2. Annual Growth Rate of Real Income across the Family Income
Distribution: 1947 to 1973 versus 1973 to 2005. The ﬁgure plots the annual
percentage growth rate in mean real family income by quintile and for the top 5
percent of families for 1947 to 1973 and 1973 to 2005. Incomes are converted to
constant dollars using the Consumer Price Index Research Series (CPI-U-RS).
The income concept used is the ofﬁcial U.S. Census Bureau measure of pre-tax,
post-transfer money income. Source: U.S. Census Bureau, Historical Income
Tables, table F3, http://www.census.gov/hhes/www/income/histinc/f03ar.html,
updated September 15, 2006.

income distribution in the post-1970s period and a decrease of top end
shares in the pre-1970s period.13
When rising inequality became noticed by researchers in the 1980s,
some initially doubted its signiﬁcance. Some questioned whether the
facts would stand up to closer scrutiny and to a wide range of measures.
But the large increase in U.S. economic inequality since the late 1970s
is robust to a host of alternative measures and is revealed by many data
sources. Other researchers were concerned that income inequality
changes reﬂected no more than a rise in the transitory variation in
household income that was offset through saving and borrowing, but
that does not appear to have been the case. The sharp rise of income
inequality of the 1980s is echoed in the large increase in the inequality
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Figure 2.3. Evolution of Low, Middle, and High Family Incomes, 1947 to 2005.
The ﬁgure plots the indexed real family incomes of the 20th, 50th, and 95th
percentile families with real family income indexed to 100 in 1973 for each group.
Incomes are converted to constant dollars using the CPI-U-RS. The income
concept used is the ofﬁcial U.S. Census Bureau measure of pre-tax, post-transfer
money income. Source: U.S. Census Bureau, Historical Income Tables, table F1,
http://www.census.gov/hhes/www/income/histinc/f01.html, updated September
15, 2006.

of consumption per adult equivalent among U.S. households and in
long-run measures of family incomes and labor market earnings.14
Rising economic inequality since the end of the 1970s is a very real
phenomenon.
U.S. economic growth has recovered over the last decade, but the
beneﬁts of economic growth are now far less equally shared than in the
past. Only the top part of the U.S. income distribution has seen income
gains in recent decades as strong as in the pre-1973 period. Because
labor income makes up the vast majority of national income, and since
most American families make their living from work, the story behind
rising inequality is one about the labor market and changes in the inequality of labor market earnings.15 We now turn to documenting recent trends in U.S. wage inequality.
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Wage Structure Changes
Wage inequality and educational wage differentials have increased
sharply in the United States since the late 1970s.16 Although there is debate concerning the causes of changes in the wage structure and earnings
inequality, substantial agreement exists on the facts. These facts are, in a
nutshell, that virtually every aspect of earnings by education, occupation,
experience, age, and so forth has widened in the post-1970s era.17 For
example, the wage premium earned by young college graduates (with exactly 16 years of schooling) relative to young high school graduates (with
exactly 12 years) more than doubled from 1979 to 2005.18 Within-group
wage inequality, known as “residual inequality,” has also expanded. That
is, the wages of individuals of the same age, sex, education, and job experience are far more unequal today than 25 years ago.
The distribution of wages did not widen in the same manner at all
times. For example, upper tail inequality (the 90–50 wage gap, meaning
the log difference between the wages of individuals at the 90th and 50th
percentiles of the wage distribution) has increased steadily and rapidly
since the late 1970s, whereas lower tail inequality (the 50–10 wage gap)
grew sharply in the 1980s but has changed little since around 1990. The
only part of wage inequality that has not increased concerns gender differentials: women gained on men, particularly in the 1980s.
The substantial overall widening of the U.S. wage distribution during
the four decades from 1963 to 2005 is well summarized in Figure 2.4.
The ﬁgure plots the change in log real weekly wages by percentile from
1963 to 2005, for men and women separately.19 A sizable expansion in
both the male and female wage distributions is evident with the 90th
percentile earners rising by approximately 48 log points (about 62 percent) more than the 10th percentile earners for both men and women.
The entire wage distribution spreads out monotonically (and almost
linearly) for women and for men a similar monotonic expansion is seen
above the 30th percentile. The female line is above the male line at
every point in the distribution, showing that women have gained substantially on men during the four decades shown and that their gain occurred in every part of the wage distribution.
The timing and the key components of the recent rise in U.S. wage
inequality are highlighted in Figure 2.5. Three aspects of wage inequality are shown: the 90–10 overall log wage differential (for males), the
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Figure 2.4. Changes in Log Real Weekly Wages by Percentile and Sex: 1963 to 2005.
Source: Autor, Katz, and Kearney (2007, ﬁgure 1) based on data from the March CPS
for 1964 to 2006 on the weekly earnings in the previous calendar year of full-time,
full-year workers (those working at least 35 hours a week and at least 40 weeks in the
year). The sample includes those aged 16 to 64 years in the earnings year.

90–10 residual log wage differential (for males), and the college–high
school log wage differential (for males and females combined). Large
increases in all three measures of inequality occurred since 1980, with
the sharpest increases occurring in the 1980s. Although all three inequality measures (overall, residual, and educational) expanded rapidly
and in tandem during the 1980s then ﬂattened modestly in the 1990s,
the series diverged in both the 1970s and the 1960s.
A key and often neglected fact about the evolution of U.S. wage inequality over the past four decades is that the rise of inequality was not a
single phenomenon. Rather, it encompasses several elements that have
not always moved together. Speciﬁcally, while overall and residual inequality rose modestly during the 1970s, the college wage premium declined sharply and then rebounded rapidly during the 1980s. Similarly,
the college wage premium expanded considerably during the 1960s,
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Figure 2.5. Three Measures of Wage Inequality: 1963 to 2005. Source and Notes:
Autor, Katz, and Kearney (2007, ﬁgure 2a), based on data from the March CPS.
This ﬁgure plots the (college plus/high school) log wage differential for males and
females combined; the male log 90–10 wage differential; and the male log 90–10
residual wage differential for full-time, full-year workers from 1963 to 2005.
Details on the construction of these series are contained in the data appendix to
Autor, Katz, and Kearney (2007).

even while aggregate inequality was relatively quiescent. A more detailed probing of the data shows that that the 90–50 wage gap continued
to rise rapidly over the last 15 years but the 50–10 ﬂattened out.20
In sum, the sharp rise in U.S. wage dispersion since 1980 has involved a large increase in between-group wage differentials driven by a
rise in the returns to education and a large increase in within-group
(residual) wage inequality. Four explanations, complementary in part,
may account for these striking trends.
The ﬁrst reason, which we examine in detail in Chapter 3, attributes
the sharp rise in wage differentials to increases in the rate of growth of
the relative demand for highly educated and more-skilled workers
arising from skill-biased technological changes driven largely by the
diffusion of computer-based technologies. The second reason concerns the role of globalization forces, particularly increased trade with
less-developed countries and greater international outsourcing, in re-
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ducing production employment and shrinking the relative demand for
the less educated. The third factor emphasizes a slowdown in the rate
of growth of the relative supply of skills (that we documented in
Chapter 1) arising from a slower rate of increase in the educational
attainment of successive cohorts born after 1950, changes in entering
labor force cohort size, and an increased rate of unskilled immigration. The fourth explanation involves changes in labor market institutions, such as the decline in unionization and the reduction in the real
value of the minimum wage.
A full assessment of these explanations requires putting the recent
rise of U.S. wage inequality into a longer-term historical perspective.
We address that task here and return in Chapter 8 to evaluate the alternative explanations in a supply-demand-institutions framework of the
labor market.

Wage Inequality since 1939
Individual-level data on labor market earnings are available from the
decadal population censuses extending back to 1939.21 The information
can be used to produce estimates of wage inequality and educational
wage differentials. The 1940 Census was the ﬁrst to inquire about labor
income and educational attainment and although the data have various
deﬁciencies, including the absence of self-employment income, the
census provides the ﬁrst view of incomes covering virtually all U.S.
workers. We know a considerable amount about inequality trends since
1939 from the decadal censuses combined with the annual micro data
available since the early 1960s from the Current Population Surveys.
These data clearly demonstrate that the period from 1939 to the
present contained two opposing trends. From 1939 to the early 1970s,
the wage distribution either narrowed or was relatively stable. From
the late 1970s to the present, as we saw in the previous section, the distribution widened considerably, more than wiping out all the narrowing that had taken place since 1939. These two opposing trends are
displayed in Figure 2.6; the trends in overall wage inequality from 1939
to 2005 are summarized by the log ratio of wages at the 90th percentile
to those at the 10th, and the economic returns to education given by
the college wage premium. Inequality and the returns to education
were not always rising, as they have been from the 1970s to the
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Figure 2.6. Wage Inequality and the College Wage Premium, 1939 to 2005.
Sources and Notes: Male 90–10 Log Wage Differential: Census IPUMS for 1940
to 2000 (covering earnings years 1939 to 1999) and the CPS MORG samples for
1999 and 2005. From 1939 to 1999 the male 90–10 log wage differential uses
weekly wages for full-time, full-year male wage and salary workers, 18 to 64 years
old, in the earnings year. Full-time, full-year workers are those working 35 or
more hours per week and at least 40 weeks in the earnings year. We include only
those earning at least one-half the federal minimum wage in the earnings year.
The change in the male 90–10 log wage differential from 1999 to 2005 is based
on hourly wages from the CPS MORG samples. (College/High School) Log
Wage Differential: Autor, Katz, and Krueger (1998, table I), updated to 2005.
The log college/high school wage differential is a weighted average of the college
(16 years of schooling) and post-college (17 plus years of schooling) hourly wage
premium relative to high school workers (those with 12 years of schooling) for the
year given. The weights are the employment shares of college and post-college
workers in 1980. Educational wage differentials in each year are estimated using
standard cross-section log hourly earnings regressions for wage and salary
workers in each sample. The college wage premia for 1939 to 1999 are estimated
from the 1940 to 2000 IPUMS and the change from 1999 to 2005 uses the
estimates from the 1999 and 2005 CPS MORG samples. For further details see
Autor, Katz, and Krueger (1998).

present. As reﬂected in both series, inequality decreased in the 1940s
and the reductions were substantial. The narrowing of the wage structure during the 1940s has been termed the “Great Compression.”22 It
involved a world war, inﬂation, tight labor markets, rising union
strength, and substantial government intervention in the labor market.
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The fact that the wage structure today is at least as wide as it was in
1939, almost a decade into the Great Depression, may be disconcerting. But the comparison between 1939 and the more recent period
has been made largely out of necessity and owes little to its potentially
interesting chronology. As we just noted, the 1940 Census was the ﬁrst
at the federal level to collect information on annual earnings, weeks
worked, and education. Thus, that census became the starting point for
most discussions of the wage structure, the income distribution by skill,
and the returns to education over the long-run.23
But was 1939 a typical year for the wage structure and the returns to
education and skill? After ten years of record-high unemployment,
those at the bottom of the skill distribution might have acceded to extremely low real wages. If so, the wage distribution below the median
would have been abnormally and temporarily stretched by 1939. Using
this logic, the narrowing of the 1940s would have returned the wage
structure back to its pre-Depression level. The more recent period
would not then be accurately construed as a return to the wide income
distribution of a distant past. Rather, the more recent wage structure
could be interpreted as one that was never before experienced in the
United States in a time of national prosperity and moderate unemployment. That conclusion would be more disconcerting.
However, many research ﬁndings that we present in this chapter establish a good case for the opposite conclusion. The high level of inequality in 1940 was not due solely to the Great Depression. Rather, the
wage structure observed in 1939 was similar to that of the 1920s. The
evidence marshaled to support this conclusion comes from a set of
wages for occupations that were relatively skilled, such as ordinary
white-collar jobs (e.g., clerks) and blue-collar craft positions (e.g., machinists), as well as those that were unskilled (mainly laborers). In each
case, the ratio of the hourly, weekly, or monthly wage of the skilled position to that of a laborer in the late 1930s was virtually identical to its
level in the late 1920s. The evidence on the wages or earnings of skilled
relative to unskilled workers suggests that the levels in the late 1930s
were not anomalous by the standards of the 1920s.24
A related phenomenon is apparent in the often cited income distribution series assembled from income tax returns, ﬁrst used by Simon
Kuznets (1953) and later revised and extended by Thomas Piketty and
Emmanuel Saez (2003, 2006). These data give the proportion of national
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income earned by the top echelon of income earners (the top decile and
higher) from 1913 to 2004.25 Only the fraction earned by the richest can
be estimated prior to the 1940s because only the very top part of the income distribution paid income tax and had to ﬁle a tax return.
The income tax series show a precipitous decline in inequality in the
1940s, reinforcing the ﬁndings from other series on wages, earnings,
and income.26 The income share (excluding capital gains) of the top 10
percent, which was at 43.8 percent in 1929 and 44.6 percent in 1939,
declined to 33.8 percent in 1949.27 The important point is that the income tax series for the top decile hardly rose at all during the 1930s,
certainly not relative to its large decline in the 1940s, and for the super
rich (the top 1 percent) the share actually fell. The income tax data,
therefore, reveal nothing particularly unusual about the late 1930s in
comparison with the 1920s.
The evidence to date, therefore, is in agreement that 1939 was not
an oddity or an anomaly with respect to various measures of inequality.
It is even possible that the income distribution was more compressed in
1939 than in the 1920s. Because there is considerable evidence that the
wage structure and income inequality among the rich in 1939 were not
unusual in comparison with the late 1920s, we ask whether the wage
structure was even wider earlier in the century than it was in 1939 and
also whether the returns to education were yet higher.
Our answer is that the wage structure was even wider earlier in the
century than it was in 1939 and that the monetary returns to a year of
schooling were also greater than in 1939. We are able to provide an answer because of the recent retrieval of data from a remarkable and
unique document—the 1915 Iowa State Census. We also used several
less obscure materials but ones, nonetheless, that have long remained
dormant. Using all these sources, we found that the wage structure
narrowed several times in the ﬁrst half of the twentieth century and
that the returns to education were in fact higher in 1914 than in 1939,
when they were, by historical standards, quite high.
We assembled data from a wide variety of sources and found that
there was, during the ﬁrst half of the century, a substantial decrease in
various measures of inequality. The wage structure in manufacturing
narrowed, the premium to various white-collar occupations decreased
as did that for many craft trades, and the return to years of postelementary education fell. These declines, moreover, both came during
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wartime periods and were subsequently sustained. Not only was there a
wage and income compression in the 1940s, about which much has
been written, but there was also a narrowing in the late 1910s. Both periods of reductions in the premium for skilled labor and decreases in the
pecuniary return to education coincided with expansions in education,
ﬁrst for secondary schooling and later at the college level.

Inequality Trends before the 1940s
We have shown using relatively rich and complete data that the wage
structure, and also the distribution of income and the returns to a year
of schooling, declined substantially in the 1940s. After a several decade
lull of semi-stability, these measures then rapidly expanded from the
1970s to the 1990s. We also demonstrated that the compression in the
wage structure in the 1940s did not return it to one that existed just before the Great Depression. That is, there is no indication that the wage
structure in 1939 was anomalous and was simply a product of the 1930s
unemployment. Rather, there is evidence that the wage structure in the
1920s was just as wide, possibly even wider, than it was in 1939. We
now turn to a closer examination of inequality in the ﬁrst half of the
twentieth century.
Because no comprehensive, national sample of the wage structure and
income distribution is available for the pre-1939 period, we must piece
one together using a variety of sources. To do so, we extend the more recent data on the wage structure and the returns to education back to the
early part of the twentieth century (and for some series, to the late nineteenth century). We use large, representative samples, including one
from the manuscripts of the 1915 Iowa state census and others from less
obscure documents that have previously eluded investigators.
The data series we unearthed and compiled revealed that the wage
structure and the returns to education and skill all moved in the direction of greater equality decades before the better known Great Compression of the 1940s. The wage structure narrowed, skill differentials
were reduced, and the return to education decreased sometime between 1890 and 1940, most likely in the late 1910s. The entire compression of the wage structure across the twentieth century, therefore,
was larger in magnitude, lengthier in duration, and more complicated
in its reasons than has been previously recognized.
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We used data for speciﬁc sectors, such as manufacturing, and for
particular occupations, such as professors, engineers, laborers, operatives, and mechanics. We chose the occupations for uniformity across
time and the sectors because of their large relative size and the availability of consistent data over the period. We often used data that reveal one aspect of the distribution rather than the entire distribution.
The ratio of the earnings of the more highly skilled and educated to
those who are less skilled or educated gives but one part of the distribution, although we often could not pinpoint exactly where in the distribution these occupations were located. The salient point is that the
evidence shows that wages and earnings compressed in several stages
even before the Great Compression of the 1940s.

Wage Structure in Manufacturing and for Manual Workers
An extensive literature exists on the pre-1940 wage premium to skill
for manual workers.28 The research, mainly done in the immediate
post–World War II period, was largely motivated by the wage compression of the 1940s. Several of the studies measured skill premiums
by constructing the ratio of the earnings of skilled production workers
in manufacturing to lower-skilled workers, such as laborers, helpers,
janitors, and teamsters.29 Others examined changes in wages by narrowly deﬁned occupations.30
Almost all the researchers found a narrowing of the wage structure
in the pre-1950 period. Since we already know that there was a narrowing in the 1940s, the question we must address is, what occurred
before? The existing literature provides some clues, and here we have
built on them. Our answer with regard to the manufacturing sector and
manual work is that there is unambiguous evidence that the wage
structure narrowed and compressed in several stages before 1940.
Several labor economists, including some who worked at the Bureau
of Labor Statistics in the mid-twentieth century, added considerably to
the literature on the pre-1950 wage structure. Harry Ober (1948) analyzed annual information on skilled and unskilled building tradesmen
(union wage scales) from 1907 to 1947 and a set of skilled and unskilled
occupations for ﬁve years between 1907 and 1947. In both cases, and
also in his related work on the printing trades (Ober, 1953), Ober uncovered two periods of persistent narrowing, one in the late 1910s and
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the other from the late 1930s to 1947, the endpoint of his study.31 The
narrowing of skilled manual worker wages to all manufacturing worker
wages during the 1910s and its persistence through the 1920s is shown
in Figure 2.7. In explaining the changes Ober emphasized the role of
inﬂation, changes in fairness norms in setting wages at the lower end,
and automation in rendering many unskilled jobs superﬂuous. Stanley
Lebergott (1947) also examined wages by occupation for various industries from 1900 to 1940 and found strong evidence of compression in
the wage structure for manual workers prior to the 1940s. His evidence
also revealed that the timing of the change was sometime between
1913 and 1931.
Although the literature on the wage structure for the manual trades is
in agreement with our ﬁnding that compression occurred before the
1940s, the conclusions rest on the construction of ratios for the mean
wages of skilled and unskilled workers. We now present evidence on the
entire distribution of wages in the manufacturing sector, which leads to a
similar conclusion with regard to the compression of the wage structure.

Wage Structure in Manufacturing for 1890 and 1940
We discovered new data supporting the notion that the wage structure
for manual workers compressed sometime between 1890 and 1940.
The data provide the wage structure for production workers in 1890
and around 1940 in various manufacturing industries matched between
the two years. Rather than estimating the ratio of wages for craft
workers to those for laborers or for a range of occupations in particular
industries, as was done in the literature just summarized, we produced
summary statistics for the full distribution of wages for manual workers
in manufacturing.
The data for 1890 come from special tabulations of the 1890 Census
of Manufactures. The 1890 schedules included a question on the
number of employees by weekly wage brackets, but the data were not
published in the volumes containing the national data by industry. Instead, the wage distribution data were published in a volume on urban
manufacturing (covering the 165 largest cities in 1890) and in special
industry reports.
The data for 1940, or around 1940, were derived from studies comprising the “wage and hours” series that have been executed by the
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Figure 2.7. Skill Ratios in the Manual Trades, 1907 to 1929. Sources and Notes:
Building and printing trades: Ober (1948). Machinists: U.S. Department of Labor
(1934); Goldin and Margo (1991, 1992), who use the Interstate Commerce
Commission reports. Manufacturing earnings: Historical Statistics (1975), series
D 740. For details on all sources and for notes, see Goldin and Katz (2001a,
ﬁgure 2.2). The ratios given are for the annual earnings of skilled manual workers
in various trades to an average of all manufacturing workers.

Bureau of Labor Statistics ever since the 1890s.32 The series changed
form over the years, shifting in 1907 to union wage scales and then in
the 1930s to all workers. At some point in the 1930s the surveys began
to report the full distribution of weekly or hourly wages by industry. In
the years just after passage of the Fair Labor Standards Act (1938), the
reports often noted the impact of the minimum wage on the bunching
of employment by wages. During and after World War II the surveys
occasionally provided information on the impact of war industries, collective bargaining, and extensions of the minimum wage.
In most respects, the comparability between the data for 1890 and
1940 is fairly good. In both years we can compare the distribution of
wages for male workers (older than 16 years in 1890) in relatively
narrow brackets. The one potentially important difference is that data
for 1890 refer to weekly wages, whereas those for 1940 are for hourly
earnings. Because workers with lower hourly earnings often worked a
greater number of hours than those with higher hourly earnings, the
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bias should make the 1890 distribution more, rather than less, compressed in comparison with 1940.33 We located 12 reasonably similar
industries with data for both years.34
For most industries in 1890, the wage distributions include both
production and nonproduction workers (e.g., ofﬁcers, managers, clerical workers), whereas in 1940 the data include only production
workers. We cannot add nonproduction workers to the 1940 data, but
we can subtract them from the 1890 data. To construct a wage distribution for production workers in 1890, we assumed that each nonproduction worker was paid more than the highest paid production
worker. Thus we subtracted all nonproduction workers from the top of
the wage distribution, an assumption that biased the results toward a
narrower distribution of wages in 1890, particularly at the upper end.
The extent of the bias depends on the fraction of nonproduction
workers in the industry, as well as the degree of overlap in the wage
distributions of production and nonproduction workers. The nonproduction employment shares for 1890 ranged from 2.6 percent in cotton
goods to 40 percent in cigars.35
Our matched-industry data for 1890 and 1940 not only has unique
evidence on the wage structure, it also represents a large fraction of all
male production workers in manufacturing. The 12 industries in the
sample included 28 percent of all male (time-rate) production workers
in manufacturing in 1890 and 25 percent of all wage earners in manufacturing in 1940.36
For almost all industries and inequality measures the wage structure
in our sample was wider in 1890 than in 1940 (see Table 2.1). The
ﬁnding is most apparent using the 50–10 measure, but also holds for
most of the other summary statistics, such as the 90–50, 90–10, and
75–25.37 The 75–25 and 90–50 statistics change the least with time,
and in several industries these measures remain virtually unchanged.
One or two reveal some widening; but on average, using 1940 employment weights, the distribution narrows for all measures considered.38 It
should be recalled, in addition, that we made various assumptions to exclude white-collar workers from the sample in 1890. These assumptions, by necessity, bias the upper end of the distribution to be more
compressed in 1890 than in actuality. Thus it is not surprising that the
measures that place more weight on the upper end show the least compression.
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Table 2.1. Wage Distribution for Male Production Workers in Manufacturing, 1890 and 1940
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Our review of previous studies and the new evidence on the manufacturing wage structure bolsters the evidence that the wage distribution
signiﬁcantly compressed for production workers sometime between
1890 and 1940.39
It is useful to consider how the narrowing between 1890 and 1940
compares with that of the Great Compression of the 1940s. We can do
that by comparing changes in the wage distribution from 1890 to 1940,
with the information available for 9 of the 12 industries for the late
1940s to the early 1950s. On average, the narrowing in the 90–10 log
wage difference from 1890 to c. 1940 was more than twice as large as it
was from around 1940 to the early 1950s. The weighted average for the
change in the 90–10 log wage difference is 27.9 log points for the 1890
to 1940 period, whereas the weighted average for the 1940 to early
1950s period is just 11.6 log points.40
The pre-1940 compression in the wages of manufacturing workers
was substantial. Although we discuss the reasons for change in the distribution of economic returns in Chapters 3 and 8, several factors may
be of particular importance in the manufacturing and manual job sectors. The most important were the reduction of immigration ﬂows beginning in the mid- to late 1910s, the increase in secondary schooling
starting in the ﬁrst decade of the twentieth century, and rising union
inﬂuence in the 1910s and 1930s. Another factor concerns compositional changes. Factory electriﬁcation during the late 1910s and the
1920s and the installation of hoisting and moving equipment eliminated many low-wage workers, such as common laborers, who hauled
goods around the factory ﬂoor.41

Occupational Wage Ratios: Non-Manual Occupations
The compression in wages within the manufacturing sector and for
manual workers was also uncovered for the white-collar sector by the
University of Chicago labor economist, and later U.S. Senator, Paul
Douglas. Douglas (1926) used wage data for clerical employees and
lower-level managers, known often as “ordinary white-collar workers,”
to explore the premium to white-collar work. He found a substantial
decrease in the earnings of these white-collar workers relative to
manual workers from around 1900 to the late 1920s.42
According to Douglas, persons eligible for white-collar jobs had,
before the expansion of public secondary schools, comprised what he
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termed a “non-competing” group. But with the “high school movement” of the early 1900s and the vast increase in proprietary commercial schools, the market became ﬂooded with literate and numerate
young people who had skills applicable to the commercial workplace.
Thus, the increase in both formal education and technical training led
in the late 1910s to a plummeting in the wage premium of various
white-collar positions.
Douglas was keenly aware, as well, of another set of forces. Technical change was fast moving in the factory, ofﬁce, and home from
1900 to 1920. The new technologies raised the demand for skilled
workers at the same time that the high school movement increased the
supply. The demand for more able and educated workers increased in
the blue-collar sector at the same time that it did in the white-collar
sector. Thus, in both sectors the demand for and the supply of educated and skilled workers was increasing. But white-collar work employed a far greater fraction of workers who were more educated than
did blue-collar work. Thus, Douglas surmised, the overall impact of
the increase in the supply of educated workers would have been greater
in the white-collar sector, thus producing the reduction in their relative earnings.
Although Douglas broke new ground in his work, various factors
complicate his story of the wage structure. These factors concern large
changes in the composition of ordinary white-collar workers during
the period when Douglas found a decrease in their relative earnings.
The magnitude of the changes necessitates that we make adjustments
to his estimates to ensure that the ﬁndings do not rest on compositional changes.
Most important was the substantial increase in the female share of
ordinary white-collar workers. In 1890, women were just 20 percent of
all ofﬁce workers, but in 1930, that number had increased to 50 percent.43 There were, as well, large changes in the composition of ofﬁce
jobs. High-ranking secretaries—the keepers of the ofﬁcers’ “secrets”—
became less numerous. Lower-level clerks, typists, and stenographers
proliferated. Hand-bookkeepers gave way to machine-operators armed
with “comptometers.” The Douglas series does not separate the clerical group by sex and does not present data on separate ofﬁce occupations. Thus the Douglas series could well overstate the decrease in relative wages due to compositional changes by sex and occupation.
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Furthermore, the ﬁndings Douglas reported could have been transitory. The wage structure among the manual trades in the late 1910s
experienced large changes due to the increased relative demand for unskilled workers during World War I and wartime inﬂation; these effects
were generally not maintained through the 1920s. Since Douglas’ data
do not extend beyond 1926, they do not reveal whether the prewar premium to ordinary white-collar workers was later reinstated, as appears to
have been the case for some of the skilled blue-collar trades.
To resolve these issues, we constructed several white-collar earnings
series and earnings data by sex for detailed occupations using all the
sources Douglas consulted, adding others, and extending the data forward in time to 1940. The results are reported in Table 2.2 and the series is expanded to 1959 using the public-use micro-data samples from
the federal population censuses for 1940, 1950, and 1960.
Rather than overturning Douglas’ conclusions on the trend in relative earnings, our additions serve mainly to conﬁrm and extend them.
The earnings of ordinary white-collar employees declined relative to
those of production workers in manufacturing and the decreases are
evident by sex and by occupation. That is, Douglas’ results were not
due solely to compositional changes. While clerical occupations became feminized and occupations shifted away from the more highly
skilled and better remunerated, the earnings of each white-collar occupation declined relative to those of production workers, by sex, in manufacturing.
Although we are in agreement with Douglas on the broad outlines of
the pre-1930 period, our extensions serve to amend the timing of the
decline. The decline in the earnings of ordinary white-collar workers
relative to manual workers in the Douglas series occurs just after 1900
and the ratio may even have increased from 1890 to 1900. In our series,
for males and females separately, the decline in the relative earnings of
ordinary clerical workers occurs in the late 1910s and early 1920s. The
resulting lower level persists to 1939, after which it declines once again.
The results are robust to distinctions by sex and by separate occupations. A very important conclusion is that the decline exists even for
tasks that did not experience much technical advance during the period.
The conclusions based on our extensions to 1959 serve to place the
earlier results in a longer-term perspective. The decrease in the premium to ordinary white-collar work that occurred in the early part of the
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Table 2.2. Ratios of Clerical Worker Earnings to those of Production Workers, by Sex and
Occupation: 1890 to 1959
All Clericals

Typists and
Stenographers

Clerks

Bookkeepers
and Cashiers

Females

Males

Females

Males

Females

Males

Female

Male

Year

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

1890
1895
1909
1914
1919
1923
1924
1925
1926
1927
1928
1929
1939

1.848
1.936
1.956
2.073
1.525
1.413
1.399
1.466
1.480
1.501
1.546
1.527
1.557

—
1.691
1.652
1.696
1.202
1.099
1.097
1.101
1.113
1.131
1.117
1.128
1.150

—
1.798
—
—
—
—
—
—
1.177
—
—
—
1.499

—
1.388
—
—
—
—
—
—
1.084
—
—
—
1.088

—
2.099
—
—
—
—
—
—
1.641
—
—
—
1.652

—
1.638
—
—
—
—
—
—
1.319
—
—
—
1.100

—
2.001
—
—
—
—
—
—
2.205
—
—
—
1.613

—
2.278
—
—
—
—
—
—
1.604
—
—
—
1.268

All Clericals
1939
1949
1959

1.369
1.137
1.133

1.187
1.076
1.019

Typists,
Stenographers,
and Secretaries
1.430
1.166
1.171

1.288
1.333
1.168

Bookkeepers,
Cashiers, and
Accountants
1.309
1.131
1.097

1.341
1.236
1.188

Sources: 1890 to 1939: Goldin and Katz (1995, tables 5 and 6). 1939 to 1959: Integrated Public Use
Micro-data Samples (IPUMS) of the U.S. federal population censuses.
Notes: “All clericals” excludes supervisors. “Clerks” includes all clerks, except chief and senior clerks, ﬁle
clerks, and mail clerks for 1895 and 1926. “Typists and stenographers” in 1895 includes secretaries, but
excludes male secretaries with very high earnings. “Bookkeepers and cashiers” includes chief and senior
clerks, accountants, and assistant bookkeepers for 1895 and 1926, and includes tellers in 1939. Occupational
categories for the 1939 to 1959 series use the census deﬁnitions in each of the years given. “All clericals”
excludes “clerks working in stores” in 1939. The production worker wages for the 1939 to 1959 series use
only those working in the manufacturing sector. The wage ratios for 1939 to 1959 are for annual earnings
of full-time, full-year workers (those working 35 or more hours per week and 50 or more weeks in the
previous calendar year). Weekly wage ratios for all full-time workers produce similar estimates in all cases
for 1939 to 1959.

twentieth century (to 1939) was of a greater magnitude than that which
took place later (1939 to 1959). Over the full period, from the start of
the twentieth century to 1959, the premium to ordinary white-collar
workers declined by about 42 percent for female clerical workers and
53 percent for male clerical workers.44 About 55 percent of the decrease
in the premium for females occurred up to 1939, and 45 percent took
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Figure 2.8. Ratios of White-Collar to Blue-Collar Earnings. Sources: See Tables 2.2
and 2.3.

place between 1939 and 1959. For males, about 72 percent of the decrease occurred up to 1939 and just 28 percent took place subsequently.
professional occupations
A few additional white-collar occupations exist for which earnings data
can be compiled in a consistent fashion from the early 1900s to the immediate post-1940s period. The occupations include college professors
and engineers.45 These data reveal trends that are almost identical to
those found in the data for ordinary white-collar workers.
The data on college professors were originally compiled by Viva Boothe
(1932) and later extended by George Stigler (1956). We made further
extensions, revisions, and robustness checks to the Boothe-Stigler series
using the original data collected and published by the U.S. Ofﬁce of Education.46 The ﬁndings, given in Table 2.3, part A, reinforce those in Table
2.2 concerning ordinary white-collar workers. Relative to production
employees in manufacturing, the earnings of college professors decreased
in the late 1910s to early 1920s. The reduced level for the relative earnings of professors to production workers persisted through the 1920s and
into the 1930s (see Figure 2.8).47 The premium to professors decreased
again in the 1940s. These conclusions hold for all professorial ranks.

Table 2.3. Earnings of Professionals Relative to Manufacturing or Low-Skilled Workers,
1900 to 1960
Part A: College Professors
Annual Earnings (Professors /Average
Worker in Manufacturing)

Annual Earnings (Professors /
Average Low-Skilled Worker)

Year

Full
Professor

Associate
Professor

Assistant
Professor

Full
Professor

Assistant
Professor

Highest Full
Professor
Salary

1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1935
1936
1937
1938
1940
1942
1949
1950
1952
1954
1956
1958
1960

4.159
4.032
3.713
3.747
3.659
3.575
3.635
3.903
3.406
3.014
2.418
2.175
2.129
2.686
2.989
2.817
2.809
—
2.786
2.816
2.821
2.818
2.962
3.272
3.917
3.104
3.070
3.028
3.212
2.964
2.127
2.145
2.183
2.061
2.115
2.003
2.093
2.145

3.004
2.788
2.668
2.902
2.751
2.559
2.675
2.849
2.491
2.202
1.818
1.688
1.597
2.039
2.344
2.173
2.161
—
2.141
2.128
2.150
2.177
2.248
2.497
2.938
2.387
2.310
2.285
2.461
2.285
1.643
1.667
1.670
1.577
1.579
1.472
1.551
1.585

2.648
2.386
2.209
2.362
2.309
2.193
2.251
2.396
2.156
1.866
1.548
1.366
1.320
1.734
1.936
1.816
1.786
—
1.782
1.781
1.786
1.744
1.865
2.056
2.435
2.014
1.932
1.858
2.000
1.819
1.307
1.363
1.361
1.283
1.281
1.197
1.258
1.277

4.460
4.658
4.539
4.675
4.616
4.544
4.694
4.845
3.713
3.098
2.468
2.360
2.511
3.566
3.778
3.548
3.578
—
3.543
3.594
3.622
3.564
4.025
4.672
6.222
4.121
3.951
3.718
4.028
3.551
2.569
—
—
—
—
—
—
—

2.840
2.756
2.700
2.948
2.913
2.788
2.907
2.975
2.350
1.919
1.580
1.482
1.557
2.302
2.447
2.287
2.274
—
2.266
2.273
2.293
2.206
2.534
2.935
3.867
2.674
2.486
2.281
2.508
2.179
1.580
—
—
—
—
—
—
—

5.765
5.939
—
—
5.961
—
6.460
6.659
5.035
3.972
3.364
3.319
3.310
4.868
5.408
4.994
5.060
5.256
5.017
4.914
5.102
5.349
6.094
7.055
8.559
—
—
—
—
—
—
—
—
—
—
—
—
—

Table 2.3. (continued)
Part B: Engineers
Annual Earnings (Engineers / Manufacturing Workers)
(1)

(2)

(3)

(4)

(5)

Year

Starting
Engineers

Starting
Engineers
(Index)

First Year
Engineers

Second Year
Engineers

All Engineers,
Median
Monthly × 12

1900
1901
1904
1905
1906
1909
1910
1911
1914
1915
1916
1919
1920
1921
1922
1923
1924
1929
1932
1934
1939
1943
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956

—
—
1.338
—
—
1.202
—
—
1.149
—
—
1.005
—
—
1.029
1.026
1.034
—
—
—
—
—
—
1.048
0.987
1.012
0.945
0.898
0.955
0.962
1.004
0.994
1.030

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1.037
1.037
1.024
1.008
0.997
0.985
—
—
—
—
—
—
—
—
—
—

1.643
—
—
1.604
—
—
1.382
—
—
1.513
—
—
1.175
—
—
1.283
1.261
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
2.104
—
—
2.080
—
—
1.899
—
—
1.598
—
—
1.486
—
—
1.472
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
2.248
2.452
2.186
2.439
1.706
1.950
—
—
—
—
—
—
1.534
—
—
—

Sources: The data for the professor series are from American Association of University Professors
(various years), Boothe (1932), Stigler (1950), and U.S. Bureau of Education (various years). The data on
manufacturing employees and low-skilled workers are from Historical Statistics (1975), series D 740, 778, 841.
Data for engineers are from Blank and Stigler (1957). For details see Goldin and Katz (2001a, table 2.3).
Note: The year given is the end of the academic year. Col. (2) index data are spliced to col. (1) numbers
around 1929.
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Full professors had annual earnings around 1910 that were almost
four times those of an average manufacturing employee. In the 1920s,
the annual earnings of full professors were less than three times those
of manufacturing employees, and in the 1950s they earned about
double. Across the half-century from 1910 to 1960, professors at all
ranks saw their relative earnings cut nearly in half.48
The Bureau of Labor Statistics, in conjunction with several professional societies, surveyed engineers in 1935 on their earnings starting
with 1929. The BLS also conducted a survey in 1946. Prior to 1929,
however, the data are retrospective and come from a survey of an engineering society. Several series, therefore, can be produced and are
given in Table 2.3, part B. The series on engineers is less complete
than that for professors. Even though there is a break in the series
between 1924 and 1929, and the data from 1904 to 1924 are retrospective, the results follow those for the other white-collar series.
The premium to engineering relative to production work decreased
from 1904 to the 1920s and again from the late 1940s to the mid1950s.49

Summary on Trends in the Wage Structure: 1890 to 1940
We have marshaled considerable evidence that the wage structure
compressed in several stages from the late nineteenth century to the
mid-twentieth century. Among manual or blue-collar workers, the evidence on the entire wage structure suggests that there was compression
sometime between 1890 and 1940. Because various historical wage
series on blue-collar workers do not reveal a decrease in the premium
to skilled workers between the early 1920s and 1940, it seems realistic
to presume that the narrowing predates the early 1920s.50 Another
compression of the wage structure occurred during the 1940s. Of the
two periods, the ﬁrst one contains a greater narrowing than that in the
1940s, at least in terms of the 90–10 log wage differentials for various
manufacturing sectors.
Because data on inequality among manual workers have generally
begun with 1940, and because the compression of the 1940s appeared
to have been substantial, the ﬁndings that we report are novel and important. Not only was there a narrowing of the wage differential that
predated the 1940s but it was, as well, sizeable in magnitude.
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There were two periods of compression for the three white-collar
series presented. One occurred sometime before the 1920s and the
other was situated in the 1940s. A summary of the various ﬁndings for
the white-collar occupations relative to production workers in the
manufacturing sector (or all wage and salary earners in manufacturing)
is presented in Figure 2.8. With the exception of the increase in the
relative earnings of professors during the height of the Great Depression, all series decrease in two giant steps and are level in between. The
two periods of compression, moreover, occurred during war, inﬂation,
and blue-collar union activity; however, the narrowing remained long
after the wars, inﬂations, and burst of union activism.

Returns to Education
The return to years of schooling is another aspect of inequality differences by skill. It has generally, though not always, tracked changes in the
wage structure (Figure 2.6). The college wage premium decreased in the
1940s, rose in the 1950s and 1960s, fell in the 1970s, and since that time
has increased substantially.51 Because the 1940 Census was the ﬁrst to
ask highest grade attained and also the ﬁrst to inquire of wage and
salary income, there have been few estimates of education returns for
the period prior to 1940 and none using a large representative sample.
The previous discussion of the premium to ordinary white-collar
work around the turn of the twentieth century suggested that returns
to secondary school were considerable. The ratio of the earnings of a
clerical worker, who generally would have gone to and possibly graduated from a high school, to those of a factory operative, who generally
would have stopped school at age 14, is a reasonable proxy for the returns to four (or fewer) years of high school.52
The returns were probably considerable because, as Douglas noted,
clerical and other ofﬁce workers, before advances in secondary school,
formed a “non-competing group.” Prior to 1900, or about that date,
youths who went to and graduated high school most likely came from
families with sufﬁcient means to forego their earnings, who had
enough income to afford a private institution or lived in geographic
proximity to a public high school, and who had some foresight. The increase in high school enrollment and graduation served to ﬂood the
labor market with literate and numerate workers whose skills enabled
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them to move into white-collar ofﬁce jobs. It also increased the supply
of those capable of ﬁlling blue-collar positions that required the
reading of manuals, deciphering of blueprints, computing of formulae,
and use of elementary science.
Estimating the returns to formal schooling prior to 1940 is important because of the vast increase in schooling in the ﬁrst several decades of the twentieth century. From 1910 to 1940 secondary schools
mushroomed all over the nation and youths began to go to high school
in ever-increasing numbers to learn skills for life, not necessarily just
for college. Certain parts of the nation experienced the high school
movement earlier than others and were educational leaders. The
states in the West North Central portion of the United States were
among the leaders and one of them—Iowa—ﬁgures prominently in
our analysis.
The rapid increase in secondary school enrollment and graduation
in the 1910 to 1940 period raises the question of why this grand educational transformation began around 1910. Although we address this
question in more detail in Chapter 5, we evaluate related questions
here. Was the rate of return to high school (and college) substantial
around 1910? If the return was high in 1910, did it decline over the
course of the twentieth century as cohorts of educated Americans
entered the labor force?

The Iowa State Census of 1915
The federal census originated from the need to seat Congress. Similarly, states took censuses prior to 1940, generally at the mid-point
between the federal decennial censuses, to aid the seating of their legislatures.53 State censuses were generally sparse documents and rarely
included information other than that needed to count residents by age,
sex, race, citizenship, and possibly ethnicity. A few contained other
information, but just two of them (Iowa and South Dakota) asked a
question on educational attainment prior to 1940. It is not coincidental
that the states that pioneered surveying their citizens about educational
attainment were in the West North Central region, a region that led
the nation in the high school movement (discussed further in Chapter
6). Among the state censuses that asked revealing questions, the Iowa
State Census of 1915 stands out for its detail and comprehensiveness.
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Of most importance to our use of the document in this chapter are the
questions on educational attainment, income, and occupation. Like
most other state censuses, the primary use of the Iowa State Census of
1915 was to seat the representatives of the state legislature and for that
purpose it surveyed all residents of the state.
There are many fortunate aspects concerning this particular census.
One is that it was taken in 1915, on the cusp of the high school movement. Another is that it requested information on occupational earnings in 1914, just before the large increase in industrial demand due to
World War I. Also fortunate is that the manuscripts from the census
survived—on more than 2 million separate index cards—and that they
were microﬁlmed (in 1986) by the Genealogical Society of Salt Lake
City. A facsimile of the document appears in Appendix A, together with
the details of the sample we used.
The 1915 Iowa State Census requested detailed information from its
residents concerning educational attainment, current schooling, occupation, income from occupation, wealth, unemployment, and church
afﬁliation, to mention just a few of the topics. No federal population
census, not even the more recent Current Population Survey, has asked
for such a range of information.
The questions in the Iowa census regarding educational attainment
are exceptionally detailed and reﬂect the wide array of educational institutions in which Iowa’s residents in 1915 had received instruction.
Individuals from Iowa’s cities could have attended a graded elementary
school and a regular high school, at least since the 1870s. Those who
had grown up in rural Iowa or who migrated to Iowa from Europe
probably attended only common school. Iowa also contained numerous small colleges and several larger universities. In recognition of
this diversity of educational experiences, individuals were asked to give
their years of education by type of school: common, grammar, high
school, business college, and college. The 1940 Census did not give respondents the ability to differentiate among the types of school they
had attended, although Americans nationally would have attended an
equally wide range of schools at that time.
We collected a cluster sample of almost 60,000 individuals, about
equally divided among Iowa’s cities (Davenport, Des Moines, and
Dubuque) and ten rural counties, where “rural” indicates that the
counties did not have a city of more than 25,000 people (see Appendix
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A). The data set is large (approximately a 1 in 40 sample of Iowa’s 1915
population) and representative.
In 1915, Iowa’s labor force was more agricultural than was that in the
rest of the United States (41 percent versus 31 percent) and was employed less in manufacturing (20 percent versus 29 percent). But in the
sectors of trade, public, professional, and clerical employments, Iowa’s
white-collar labor force was proportionally equal to that in the rest of
the United States (23 percent versus 22 percent). Iowa was an agricultural state, yet its population was just as urban as the rest of the United
States if all incorporated towns are included. Iowa had few cities of
modest size and none that would have been considered large, but it
contained an enormous number of tiny incorporated towns, the quintessential “central towns” of location theory.54 Situated at the crossroads of a prosperous agricultural economy, these towns housed the
grain elevator, railroad, retail stores of various kinds, and, often, retired
farmers and their immediate relatives. The Iowa rural sample, therefore, contains both farm and town people.
One important difference between Iowa in 1915 and the rest of the
nation is that Iowa was a leading state in the high school movement.
The high school movement was only beginning to gather momentum
in 1915 and, at that time, by high school graduation rate Iowa ranked
tenth in the nation and by high school enrollment rate it ranked fourteenth.55 It would soon rank much higher, especially in terms of its
graduation rate. Why Iowa became one of the leading states in the high
school movement is a question we consider in Chapter 6. To presage
that discussion and give a further idea of Iowa’s economy, it should be
realized that in 1912 Iowa had the second highest value of per capita
taxable property in the nation. Prairie land was very fertile and thus
highly valued.
Iowans were an exceptionally well educated group compared with
others in the United States and in 1915 had an educational attainment
about equal to that of the U.S. population in 1940 (see Table 2.4). Thus
Iowa was 25 years ahead of its time in asking a question on educational
attainment in its census and was, as well, 25 years ahead of its time in
the education of its people. For example, Iowa women 25 to 59 years
old in 1915 had a mean highest grade completed of 8.86 years (using
our version II estimates in Table 2.4), which is exactly the same number
as that attained in 1940 by a similar age group of women in the entire

Table 2.4. Formal Schooling Indicators in 1915 Iowa and 1940 United States,
by Sex for 25- to 59-Year-Olds
Males, 25 to
59 Years Old

Females, 25 to
59 Years Old

Schooling indicators
(version)

1915
Iowa

1940 United
States

1915
Iowa

1940 United
States

Mean highest grade
completed (I)
Mean highest grade
completed (II)
Average years
of education
Fraction with less
than 8 years
Fraction with some
high school (I)
Fraction with some
high school (II)
Fraction graduating
high school (I)
Fraction graduating
high school (II)

8.40

8.60

8.68

8.86

8.56

8.60

8.86

8.86

8.61

8.98

0.235

0.311

0.185

0.278

0.233

0.410

0.290

0.462

0.379

0.410

0.446

0.462

0.152

0.248

0.179

0.287

0.156

0.248

0.184

0.287

Notes and Sources:
1915: 1915 Iowa State Census Sample. See Appendix A.
1940: IPUMS of the U.S. federal population census of 1940. The enumerators were asked
to inquire “what is the highest grade of school completed?” (ICPSR 1984, 6.40–6.41). The
highest grade of school is restricted to be less than 18.
Mean highest grade completed [1915]: reconstructs the 1915 data to approximate the 1940
instructions to enumerators. In line with the 1940 Census, the highest grade is restricted to
be less than 18. Values were constructed to be consistent with the instructions to
enumerators. For example, if an individual attended eight years of grammar school and four
years of college but no high school, the individual received 16 years of schooling, rather
than 12. For version (I) no individual in 1915 is given years of education exceeding eight for
the sum of common and grammar school years; for version (II) the maximum for this case is
nine years.
Average years of education: the sum of years of schooling in the various school categories
with the highest grade restricted to be less than 18.
Fraction with some high school [1915]: fraction with years of education equal to at least nine.
Version (I) and (II) differ in the same manner as for mean highest grade completed [1915].
Fraction with some high school [1940]: fraction with highest grade completed equal to at
least nine.
Fraction graduating high school [1915]: fraction with years of education equal to at least 12.
Version (I) and (II) differ in the same manner as for mean highest grade completed [1915].
Fraction graduating high school [1940]: fraction with years of education equal to at least 12.
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United States. Among that same age and sex group, 44.6 percent in
Iowa had attended some secondary school; in the entire United States
in 1940, 46.2 percent had. Not only was there a relatively high educational attainment among the adult population of Iowa in 1915, the
youth of Iowa attained exceptionally high secondary school attendance
rates. Although in 1915 most rural areas in Iowa were not served by a
local secondary school, 26 percent of all 15- to 18-year-olds were
attending some post-grammar school and 54 percent of the age group
attended some type of school.56

Value of Schooling by Age and Sector: Iowa 1915
We estimate the return to years of formal education using a standard
(Mincerian) log annual earnings equation augmented to allow the returns to vary by type of schooling.57 For males 18 to 65 years old, the return to a year of high school was about 10 percent; for the younger
group, 18 to 34 years old, the return was larger, about 12 percent (Table
2.5, cols. 1 and 7). Returns to college years were also large and were similarly higher for the younger group, 15 percent as opposed to 10 percent.
The returns to high school and college for women were also substantial:
10 percent for a year of high school and 15 percent for a year of college
for unmarried women, 18 to 34 years old (Table 2.5, col. 12).
Interestingly, the monetary returns to a year of high school (or college) are not much different for those across dissimilar occupations.
Perhaps the most surprising result is that the return to a year of postelementary schooling was substantial for those engaged in farm occupations (Table 2.5, cols. 4 and 9). We explored this result further and
found that Iowa counties having a greater fraction of adults with postelementary schooling had higher agricultural productivity in both
1915 and 1925.58 Furthermore, counties with larger increases in the
fraction of adults with post-elementary school education had larger increases in agricultural productivity. That is, the change from 1915 to
1925 in education by county was associated with an increase in the
value of farm output given capital and land inputs.
The return to years of high school and college was garnered, in part,
because individuals with more education could enter more lucrative
occupations, such as those in the white-collar sector. The most remunerative nonprofessional jobs for men in Iowa in 1915 were various
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sales positions. Traveling salesmen, for example, were among those
with the highest incomes in the sample. But more education enhanced
earnings not simply by enabling individuals to shift from manual to
nonmanual jobs. The return to a year of high school was high even
within the white-collar group and it was also high within the blue-collar
group. We estimate returns exceeding 8 percent per year within either
blue-collar or white-collar occupations for males 18 to 34 years old
(Table 2.5, cols. 10 and 11).
The role of within- and between-occupation returns to education
can be demonstrated more effectively by adding a full set of occupation
dummies to the earnings regressions.59 For all males (18 to 65 years
old), the addition of one-digit occupation dummies reduces the return
to a year of high school from 0.103 to 0.062. The inclusion of a full set
of 3-digit occupation dummies lowers the coefﬁcient to 0.054. Comparable analyses for the blue-collar and white-collar groups separately
produce similar results. Thus, for males, the monetary return to years
of high school was about equally divided between that due to higher
earnings within narrowly deﬁned occupations and that due to a shift to
higher paying occupations. The notable result from this analysis is that
education enhanced earnings to a considerable extent within occupations and within even the manual job category.
Most important is the ﬁnding that the return to a year of secondary
school (or college) was extremely high in Iowa in 1915. The return was
considerable within sectors and, of note in this agricultural state, the
return was substantial within farming. It is no wonder that the high
school movement took off at this juncture in U.S. history and that
many of the educationally progressive states were agricultural ones
such as Iowa. (The precise reasons why these states were leaders in the
high school movement are reserved for Chapter 6.)
Given the high relative wages of ofﬁce workers, it should not be surprising that the return to a year of high school was substantial in 1914.
But why was the return also considerable within the blue-collar sector
and within farming occupations? Secondary school education helped
provide the cognitive tools demanded for entry into the elite craft occupations, such as electrician and machinist. Many of the more educated blue-collar workers in 1915 Iowa owned shops and garages. The
highly educated farmers read the progressive farming journals, were
aware of animal inoculation, could ﬁx various types of machinery, had

R2
Number of observations

Business school, dummy

Years of college

High school ≤ 4 years

Grammar school > 9 years

Grammar school ≤ 9 years

Common school > 9 years

Linear spline functions
Common school ≤ 9 years

College

High school

Grammar school

Common school

Years in school

0.379
(0.0850)
0.199
14,699

0.0427
(0.00269)
0.0533
(0.00292)
0.103
(0.00448)
0.103
(0.00604)

(1)

0.0452
(0.00336)
0.0291
(0.00771)
0.0547
(0.00340)
0.0467
(0.0195)
0.111
(0.00491)
0.0958
(0.00729)
0.371
(0.0849)
0.202
14,699

(2)

All Occupations

0.393
(0.0705)
0.256
10,695

0.040
(0.00300)
0.0647
(0.00304)
0.102
(0.00401)
0.106
(0.00520)

(3)

Non-farm

0.209
3,705

0.0375
(0.00555)
0.0232
(0.00800)
0.114
(0.0146)
0.132
(0.0254)

(4)

Farm

18- to 65-Year-Old Males

0.441
(0.156)
0.205
7,588

0.0239
(0.00314)
0.0585
(0.00320)
0.0740
(0.00584)
0.0533
(0.0151)

(5)

Blue-Collar

0.202
(0.0776)
0.218
3,733

0.0275
(0.00573)
0.0470
(0.00591)
0.0609
(0.00566)
0.0783
(0.00569)

(6)

White-Collar
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0.0483
(0.00395)
0.0693
(0.00421)
0.120
(0.00564)
0.146
(0.00915)
0.284
(0.0988)
0.251
7,145

(7)

All
Occupations

0.0375
(0.00442)
0.0671
(0.00443)
0.114
(0.00516)
0.143
(0.00799)
0.273
(0.0831)
0.296
5,249

(8)

Non-farm

0.241
1,784

0.0637
(0.00837)
0.0568
(0.0110)
0.132
(0.0176)
0.166
(0.0381)

(9)

Farm

0.0229
(0.00450)
0.0634
(0.00458)
0.0908
(0.00738)
0.0575
(0.0195)
0.452
(0.180)
0.256
4,021

(10)

Blue-Collar

18- to 34-Year-Old Males

0.0438
(0.00889)
0.0679
(0.00909)
0.0826
(0.00747)
0.131
(0.00849)
0.0825
(0.0886)
0.313
1,744

(11)

White-Collar

0.00714
(0.00877)
0.0454
(0.00913)
0.101
(0.00760)
0.151
(0.0122)
0.508
(0.0969)
0.273
2,001

(12)

All
Occupations

Femalesa

Source: 1915 Iowa State Census Sample. See Appendix A.
Notes: Sample excludes bottom 0.2 percent of the earnings distribution (less than $60) and is restricted to those out of school. Regressions
also contain a quartic in potential experience, a race dummy, and a dummy variable for those missing “years in U.S.” Potential experience
is deﬁned as min (age  15, age  years of schooling  7). All regressions are weighted by urban and rural sampling weights (Appendix A,
for weighting information). Blue collar includes craft, operative, service, and laborer occupations. White collar includes professional,
semiprofessional, managerial (but not farming), clerical, and sales occupations. Standard errors are given in parentheses below the coefﬁcients.
a. Includes only unmarried women.
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knowledge of various crop varieties, and knew modern accounting
techniques. Iowa’s parents in the 1910s wrote of wanting secondary
schools in their districts so that their children would not be left behind
in the “new world” of business. Even though many of Iowa’s educated
children would leave the state as adults, and most would leave their
home district, secondary school education was highly valued by the
community as a public good.
One potential limitation to the results we have just presented is that
individuals with greater innate ability garner more years of education
but also have higher earnings because of their innate ability. Thus, in
the absence of information on family background, the estimates we
present could be too high, a product of what is known as “ability bias.”
Because these data are from a relatively rural population during a period of school diffusion, the luck of geography—more than factors
concerning familial wealth and individual ability—would have greatly
determined whether a youth could attend a secondary school.

Educational Returns over the Long Run: Iowa 1914 to 1959
To make further sense of the value of education in Iowa in 1914, we explore the change in the return to a year of high school and college in
1939, 1949, and 1959 using the IPUMS for 1940, 1950, and 1960.60 For
comparability across the years we restrict the 1940, 1950, and 1960 samples to full-year, non-farm male workers residing in Iowa.61 The return
to a year of high school or college, or simply to a year of school, declined
between 1915 and 1950 (rows 1 and 2 in Table 2.6).62 There is already
substantial evidence that inequality measures, including the return to education, declined between 1940 and 1950; the more important issue is
whether the return to a year of secondary school or college decreased
before 1940, in particular between 1915 and 1940. The answer is that it
did, but there are several complicating factors that we must ﬁrst address.
The most important complication is that the 1940 Census inquired
only of wage and salary income, not income from self-employment,
whereas the 1915 Iowa State Census asked for income from the individual’s occupation, which would have included that from selfemployment.63 The 1950 Census, on the other hand, asked for both
wage and salary income and that from self-employment, given separately. We can, therefore, compare the returns to a year of schooling

0.105
0.067
0.050
0.097
0.043
0.049
0.097

0.049

0.040

0.064

18–34 years
old

0.091
0.051
0.047
0.064

18–65 years
old

0.094

0.064

0.064

0.091
0.073
0.085
0.081

18–65 years
old

0.095

0.057

0.101

0.128
0.086
0.071
0.086

18–34 years
old

Years of College

0.068

0.046

0.048

0.084
0.054
0.059
0.064

18–65 years
old

0.079

0.050

0.060

0.100
0.069
0.058
0.075

18–34 years
old

Linear in All Years of Schooling

Sources: 1915 Iowa State Census Sample (see Appendix A); 1940, 1950, and 1960 IPUMS.
Notes: See Goldin and Katz (2000, appendix table A3) for standard errors and for the other schooling coefﬁcients. Coefﬁcients listed for “years of high
school” and “years of college” are those from a spline in years of education (1 to 8 years, 9 to 12 years, and 13 plus years) in a regression of (log) annual
earnings. Coefﬁcients listed for “linear in years of all schooling” are those from the sum of all years in school in a regression of (log) annual earnings. “Full
year” is deﬁned for 1940, 1950, and 1960 as more than 49 weeks of work; in 1915 it is deﬁned as listing no unemployment. Controls in all regressions are:
quartic in potential experience, whether native-born, and whether white. Each of the samples deletes the lowest 1 percent of earners. The samples for 1940,
1950, and 1960 include only those living in the state of Iowa.
The 1940 adjusted estimates, row 7, take the 1940 wage and salary earnings estimates (row 4) and add an adjustment factor to account for the absence
of self-employment income for comparability with the estimates in row 1 for 1915. The adjustment factor, for each column, is constructed from national
estimates because the sample used here (for Iowa) is small, particularly for 1950. We take the difference in returns to each type of schooling for the entire
sample and for the wage and salary sample, averaging the estimates for 1950 and 1960, and then add this adjustment factor to the 1940 estimates in row 4.

(1) 1915
(2) 1950
(3) 1960
(4) 1940, wage and salary
earnings only
(5) 1950, wage and salary
earnings only
(6) 1960, wage and salary
earnings only
(7) 1940, adjusted

Census year

Years of High School

Table 2.6. Returns to Education for Full-Year, Non-farm, Male Workers in Iowa: 1915, 1940, 1950, and 1960
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for wage and salary earners in 1940 and 1950 (also 1960), and then
make an adjustment for those with self-employment income in 1940.
We do precisely that in producing the adjusted 1940 results given in
Table 2.6, row 7.
In only one of the columns in Table 2.6 is the adjusted estimate of
the returns for 1940 larger than the estimated ﬁgure for 1915. In all
other cases the returns to a year of schooling were considerably
greater in 1915 than in 1940. The anomalous case (given in row 7) is
that of college years for the full population. The result is probably an
oddity since many older, college-educated Iowans likely attended
small denominational liberal arts colleges or bible schools rather than
one of the two state institutions or a more modern liberal arts college.64 The return to a year of schooling in one of the older-style and
smaller colleges may not have been as high as in the more up-to-date
and larger institutions.65 The most important result in Table 2.6 is
that the return to a year of post-elementary education was higher in
1915 than in 1940.
One may wonder whether the decrease in the estimated returns to a
year of high school and of college that we have found reﬂects nothing
more than greater selectivity on the basis of ability into the postelementary grades in 1915 than in 1940. The existing literature on
sorting by ability into secondary and higher education suggests just the
opposite. There is evidence that, from 1917 to 1942, IQ test scores of
high school students rose with the large increase in secondary school
enrollment, and Iowa tests of achievement show increased high school
student performance from 1940 to the early 1960s.66
The innate ability of high school students does not appear to have
declined during the inter-war years, and the quality of secondary
schooling does not appear to have been reduced during and for more
than a decade after World War II. Furthermore, among high school
graduates who continued to college, it has been shown that there was
substantially less selectivity measured by cognitive test scores in the
1920s than in the 1930s and 1940s.67 None of these ﬁndings should
be surprising since during these periods both secondary and higher
education were becoming more accessible to rural youths and the
children of immigrants in large cities. These groups would not previously have had the ability to take full advantage of secondary and
higher education.
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Educational Returns over the Long Run: United States
1914 to 2005
By combining national estimates of returns to schooling from 1939 to
2005 with our data from Iowa for 1914, we can produce reasonably
comparable estimates of the monetary gains to a year of high school or
college from 1914 to 2005 for the entire nation. We do so by creating
two 1914 variants of the national estimates.68 Variants I uses the change
in the Iowa estimates of the returns to schooling from 1914 to 1939 to
construct the national estimate for 1914. Variant II uses the change in
the returns from 1914 to 1959. The results of these calculations for
young men and all men are given in Table 2.7 and graphed in Figure 2.9
for young men.
The justiﬁcation for our assumption that the change in educational
wage differentials in Iowa from 1914 to 1939 is a reasonable proxy for
the change in the nation is as follows. Estimates of the return to a year
of high school and college for Iowa in later years, such as 1939, 1949,
or 1959, move closely with national estimates. In addition, occupational wage differentials for Iowa from 1914 to 1939 show a pattern of
declining white-collar wage differentials similar to, albeit slightly more
muted than, national estimates such as those depicted in Figure 2.8.69
The higher educational attainment in Iowa than in the nation in 1914
suggests that the estimated decline in educational wage differentials in
Iowa from 1914 to 1939 may, if anything, understate the national decline in the educational wage premium.
The full twentieth-century story of the returns to a year of schooling
is that they were rather high at the start of the century. Schooling
returns, for the most part, fell from 1914 to 1939 (but in the case of
returns to college for all men, they were fairly constant). Returns to a
year of high school and college plummeted in the 1940s. With increased educational access, returns were markedly reduced by the
1950s when, despite enhanced access to college, returns increased,
though not to the levels achieved before or more recently. The return
to a year of secondary schooling early in the twentieth century was
higher than it is today and that to college about the same at least for
younger workers. The high level of returns to skill achieved around
1939 was not anomalous; in fact, returns to education were lower in
1939 than they were 25 years earlier.

Table 2.7. Returns to Education for Male Workers in the United States:
1914 to 2005
Returns to a Year of:
High School
Year
1914, variant I
1914, variant II
1939
1949
1959
1969
1979
1989
1995
2005

College

Young Men

All Men

Young Men

All Men

0.110
0.125
0.102
0.054
0.070
0.074
0.081
0.093
0.096
0.087

0.112
0.098
0.085
0.051
0.054
0.059
0.066
0.078
0.081
0.077

0.148
0.148
0.115
0.078
0.090
0.096
0.084
0.124
0.133
0.148

0.097
0.097
0.100
0.077
0.091
0.099
0.089
0.124
0.129
0.144

Notes and Sources: “Young” means 0 to 19 years of potential work experience. “All” means
0 to 39 years of potential work experience. The estimates for 1914 to 1995 are from Goldin
and Katz (2001a, table 2.4). The estimates of returns to high school and college for 1939 to
1995 refer to composition-adjusted log weekly wage differentials by years of schooling for
full-time, full-year male wage and salary workers. The changes in returns from 1995 to 2005
are based on composition-adjusted log hourly educational wage differentials for male wage
and salary workers using the 1995 and 2005 CPS MORG samples.
Returns to High School: 1915 Iowa State Census Sample (Appendix A); 1940 to 1970 IPUMS;
1970 to 1996 March CPS; and 1995 and 2005 CPS MORG. The estimates from 1939 to 1969
equal the composition-adjusted log weekly wage differential between workers with exactly 12
and exactly 9 years of schooling divided by 3. The changes in returns from 1969 to 2005 equal
one-half times the change in the composition-adjusted log weekly wage differential of workers
with exactly 12 years of schooling and 10 years of schooling. The 1914, variant I estimate for
each group equals the sum of our 1939 national estimate for that group and the corresponding
estimated change in returns to a year of high school in Iowa from 1914 to 1939 (the difference
between rows 1 and 7 for the relevant columns in Table 2.6). The 1914, variant II estimate
equals the sum of our 1959 national estimate for that group and the corresponding estimated
change in returns to a year of high school in Iowa from 1914 to 1959 (the difference between
rows 1 and 3 for the relevant columns in Table 2.6).
Returns to College: 1915 Iowa State Census Sample; 1940 to 1990 IPUMS; 1990 and 1996
March CPS; and 1995 and 2005 CPS MORG. The estimates from 1939 to 2005 equal the
composition-adjusted wage differential of those with exactly a college degree (16 years of
schooling) relative to those with 12 years of schooling divided by 4. The 1914, variant I and
variant II estimates of returns to college use the same methodology as used for the
analogous 1914 estimates for returns to high school. The 1914, variant I estimates add the
corresponding 1914 to 1939 changes in college returns for Iowa from Table 2.6 to our 1939
national estimates. The 1914, variant II estimates similarly add the corresponding 1914 to
1959 changes in college returns for Iowa from Table 2.6 to our 1959 national estimates.
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Figure 2.9. Returns to a Year of School for Young Men: 1914 to 2005. Source:
Table 2.7. The average of variant I and variant II is used for 1914 for both the
high school and college returns for young men.

Inequality Anxieties of the Past and Present
We began this chapter with our observation that economic anxiety increased in late twentieth-century America and that growing inequality
was one of the reasons. Some have contended that rising inequality has
far-reaching social and political effects if economic distance produces
social distance, which makes political coalitions more difﬁcult to assemble.
But even the most exaggerated allegations today concerning the
negative effects of rising inequality do not approach those made in
America more than a hundred years ago. Few today allege that rising
inequality endangers our democracy or that a war between the rich and
poor is imminent. These were, however, just some of the assertions
made a century or more ago by a wide variety of individuals.
Important commentary on the distribution of income and wealth
began with the economic downturns of the 1870s and 1880s. Edward
Bellamy’s overnight best-seller Looking Backward (1888) was an indictment of inequality and presented a vision of a futuristic egalitarian
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society with benign and efﬁcient socialism. Bellamy’s gruesome portrait of the lower classes physically oppressed by capitalists was given
real meaning by the events of the following decade. The Homestead
(1892) and Pullman strikes (1894), and the Haymarket riot (1886) that
preceded them, were not simply tragic instances of labor unrest and
expressions of labor’s demands for shorter hours and higher wages.
They were also important examples of U.S. military intervention to
protect private property rather than to safeguard the right of labor to
organize.
Mounting divisions between labor and capital were codiﬁed in the
important U.S. Supreme Court case Pollock v. Farmers Loan (158 US
601, 1895), invalidating the income tax law of 1894. Speaking for the
majority, Associate Justice Stephen Field asserted that the income tax
would be the beginning of “a war of the poor against the rich.”70 The
1890s was a decade of growing fear of anarchists, later of syndicalists.
These were moments of genuine concern regarding the creation of
“classes” in America and the growing distance between them. America
was beginning to look more like Europe, not just in terms of the distribution of income and wealth, but also in terms of the potential for political upheaval.
The era was also one of third-party movements, often a sign of upheaval and discontent. The Populist or People’s Party was the most
successful third-party movement in U.S. history, with the possible exception of the parties that joined together to create the Republican
Party. At their peak, around 1896, Populists controlled one state legislature (Kansas) and ran William Bryan for president in 1896 and 1900;
they also had championed James B. Weaver, less successfully, for president in 1892. Although neither the Populists nor the Progressives put
forth proposals directly concerned with inequality, their platforms
were motivated by growing differences in economic and political
power among economic classes. Populists championed monetary liberalism (free silver) and regulation of the railroads and other business
with agricultural ties. These policies were intended to redistribute resources from creditors to debtors and from the owners of various forms
of capital to those purchasing their services. Progressives were concerned with government corruption, the trusts, and unfair labor practices, and they championed maximum hours laws, worker safety, and
the minimum wage.
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The timing of social and political expressions of fear of inequality
coincides with our ﬁnding that the period around the late nineteenth
and early twentieth centuries was probably a high point for the wage
structure and also for the pecuniary return to education. But we have
less evidence regarding income and wealth for this early period. Concern with the social consequences of inequality was most often
directed at class divisions and the accumulation of great wealth by the
few, rather than the distribution of labor earnings. Yet, as Paul Douglas recognized, the increased demand for educated workers during
the rise of big business gave those fortunate enough to have received
post-elementary schooling a large competitive edge and that such individuals formed a “non-competing group.” An ameliorative policy, in
the form of the high school movement, was embraced by thousands of
individual school districts in one of the grandest grassroots movements in U.S. history. Perhaps it was mass secondary school education
that checked the more extreme forms of socialism later embraced by
Europe.

Two Tales of the Twentieth Century: A Summary
The history of inequality during the twentieth century is a tale in two
parts. The ﬁrst was punctuated by episodes of declining inequality,
some quite sudden and rapid. Stable or slowly rising inequality marked
other parts of the period. On the whole, the ﬁrst three-quarters of the
century were years of greatly diminished inequality and lowered returns
to education. Americans grew together as economic growth was shared
throughout the income distribution during much of the period.
Everything came to a halt in the 1970s. America started to grow
more slowly and Americans began to grow apart. The last quarter of
the twentieth century and the early twenty-ﬁrst century have been distinguished by exploding inequality, chieﬂy at the upper end of the income distribution. Returns to education, particularly college, markedly
increased. Economic growth slowed or was stagnant until the mid1990s. Whatever growth occurred was unequally shared. With low or
no growth and soaring inequality, the lower end often lost out altogether while the economic elites prospered.
We saw in Chapter 1 that the history of educational attainment in
the United States is also a tale in two parts. For a long time cohorts of

88

Economic Growth and Distribution

the American population and workforce increased their educational attainment rapidly relative to previous cohorts. But that trend halted and
has remained on hold with the entering labor force cohorts of the late
1970s.
We are left with several questions. What accounts for narrowing inequality trends during the ﬁrst part of the twentieth century and what
could explain the possible failure of these trends during the second
part? Did technological change accelerate between the ﬁrst and the
second parts of the twentieth century? Was the culprit the computer
revolution? Alternatively, or in conjunction, did the supply of educated
and skilled workers change? We turn to these issues in Chapter 3.



3
Skill-Biased Technological Change

Inequality and Technological Change
“Computers Did It”
Economic inequality since 1980 increased greatly, as we have just seen.
The earnings of college graduates rose at a far greater clip than did the
earnings of those who stopped at high school graduation. The incomes
of top managers and professionals increased at a much faster rate than
did those of ordinary workers.
The increase in inequality was more all-encompassing than a
widening between different education levels or occupational groups. The
expanding gap also occurred within groups, even within educational
levels. Among college graduates, for example, those with degrees from
institutions with higher standards for admissions earned relatively more
over time. Those who went to more prestigious law schools did better
relative to other law school graduates. The widening occurred within
virtually all groups in a manner that is not easily explained by the usual
observable factors such as years of schooling. At almost all educational
and experience levels, for example, the earnings for those near the top
of the distribution increased considerably relative to those near the
middle or close to the bottom.1
The point that we made in the previous chapter was that widening inequality during the past 25 years has affected practically all Americans.

90

Economic Growth and Distribution

Few groups, by education, occupation, geography, and so forth, have
been untouched. Some have gained, relatively, but far more have lost, at
times in absolute terms. Widening inequality has been pervasive as well
as rapid.
The pervasive and rapid increase in economic inequality has led
many to search for explanatory factors that are themselves pervasive
and rapid. A key suspect is skill-biased technological change, particularly that involved in the use of computers.2 Chief among other factors
that have been mentioned are increased international trade and outsourcing, the greater immigration of low-wage workers, the decline in
private-sector unionization, the erosion of the real value of the federal
minimum wage, and changes in social norms concerning the pay of executives and other top-end earners. Here we mainly discuss the role of
technological change.
The central idea concerning the role of technology in affecting inequality is that certain technologies are difﬁcult for workers and consumers to master, at least initially. Individuals with more education and
higher innate abilities will be more able to grasp new and complicated
tools. Younger individuals are often better able to master new-fangled
equipment than are older individuals. Employers, in turn, will be more
willing to hire those with the education and other observable characteristics that endow them with the capacity to learn and use the new
technologies. Existing employees who are slow to grasp new tools will
not be promoted and might see their earnings reduced. Those who are
quicker will be rewarded.
The type of technological change that is necessary to explain the pervasive and rapid increase in economic inequality in the latter part of the
twentieth century and the early twenty-ﬁrst century must meet various
criteria. First, it must have affected a large segment of the workforce,
both production line workers and those in the ofﬁce, both highly educated professionals and ordinary staff. As such, the innovation would
probably have to be of the “general purpose technology” form.3 A general purpose technology is one that is not speciﬁc to a particular ﬁrm,
industry, product, or service. Instead, it is pervasive and omnipresent,
cutting across various production methods and services. In addition, the
technological innovation must have diffused during a fairly brief period.
Finally, it must have required workers to think, adjust, and reconﬁgure
the workplace. Computerization would seem to be the perfect culprit.
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As we demonstrate in this chapter, it is clear that technological
change—computerization in particular—is part of the explanation for
rising inequality in the past 25 years. But, although computerization
and other technological changes were culprits in fostering inequality,
these “criminals” were not acting alone. The reasoning is simple.
New technologies alter the relative demand for different types of
labor; however, the overall impact of a new technology on the wage
structure reﬂects not only these demand shifts but also the supply responses by individuals attending various types of schools or obtaining
skills on the job or in other ways. Just because a technology places
increasing demands on the skill, education, and know-how of the
workforce does not necessarily mean that economic inequality will rise
and, if it does, that the increase will be sustained over a long period. If
the supply of skills rises to accommodate the increase in demand for
skill, then wage inequality need not change.
In other words, the evolution of the wage structure reﬂects, at least
in part, a race between the growth in the demand for skills driven by
technological advances and the growth in the supply of skills driven by
demographic change, educational investment choices, and immigration.4 This framework suggests that the rise in educational wage differentials and wage inequality since 1980 resulted from an acceleration in
demand shifts from technological change, or a deceleration in the
growth of the supply of skills, or some combination of the two.
The “computers did it” account also lacks historical perspective regarding technological change and inequality. Other critical moments
existed in U.S. history when general purpose technologies swept the
factory, ofﬁce, and home. Consider, for example, the advent of motive
power in the form of water wheels and later steam engines or, better
yet, the electriﬁcation of the factory, home, and urban transportation.
The notion that computerization provided the ﬁrst or the most momentous instance in U.S. economic history of a complex technology
that placed greater demands on the knowledge, ability, and ﬂexibility of
virtually all workers and consumers is gravely mistaken.

Lessons from History
In the early twentieth century, a wide range of industries, particularly the newer and more technologically dynamic ones, demanded
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more-educated workers. The workers to whom we refer were not necessarily of the professional class and they were not all working in an ofﬁce, a boardroom, or on the sales ﬂoor. That is, they were not always
white-collar workers. Rather, they included ordinary production line
workers who were using more complicated and valuable machinery.
For these workers, having more education meant having some high
school and possibly a high school diploma. For the professional positions, the more-educated individuals would have gone to college. Our
point is that new and more complex technologies have had a long history of transforming the workplace, as well as every day life, in ways
that reward quick-thinking, ﬂexible, often young, and educated individuals.
The most important historical point we want to make in this chapter
concerns a uniﬁed explanation for long-term trends in inequality in
America. It will be recalled from the previous chapter that the inequality story of the twentieth century contains two parts: an era of initially
declining inequality and a more recent one of rising inequality. But can
the two parts of the inequality experience have a uniﬁed explanation in
the context of a demand-side framework? If technological change was
skill-biased in the latter part of the twentieth century so that the more
skilled and educated did relatively better, was the opposite true of the
earlier part of the century so that the less skilled and educated fared
relatively better?
The answers lie in the fact that skill-biased technological change was
far more rapid and continuous during most of the twentieth century
than has been previously suspected. Similar amounts of “skill bias” can
be measured during much of the twentieth century. Thus, the demandside argument, by itself, cannot explain both parts of the twentieth century inequality experience. One cannot fully resolve the divergent inequality experiences of the two halves of the twentieth century by
appealing to a recent acceleration in the degree of skill-biased technological change brought on by the computer revolution. Computers, to
be sure, have given us much that is novel, time-saving, informative, entertaining, and convenient. Yet, in terms of the skill bias to technological change and the increase in the relative demand for skill, the era of
computerization has brought little that is new.
Nevertheless, something important did change in the market for
skilled personnel. Since the demand-side changes were similar across
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the twentieth century, the change from the ﬁrst part of the century to
the last part concerns the other half of the inequality equation: supply.
Supply ﬂuctuations in educated and skilled labor are key factors in explaining changes in inequality. The growth in the relative supply of
educated and skilled workers was rapid from the early to midtwentieth century, but became lethargic in the late twentieth century.
A uniﬁed explanation for the two halves of the twentieth-century inequality experience (at least with respect to educational wage differentials) does not require much (if any) acceleration in the skill-bias to
technological change. Rather, the difference between the two halves
came about primarily because of a change in the supply of educated
and skilled labor.
The notion that technological change always and inexorably increases the relative demand for skill is mistaken. Even in the case of
computers, it is widely conceded that the use of computers and their
software have obviated the need for certain abilities and traits. One
need only consider the role that computers have played in opening up
new worlds for the blind, the physically challenged, and the deaf, as
well as among a large group of more usual employees. Cashiers in
stores, for example, are required to scan a bar code, not to do even
simple arithmetic. Fast food workers need to know what a product
looks like, not its name. However, we concede that the weight of the
evidence is that computerization has, on net, increased the relative demand for various skills associated with higher levels of education and
innate ability.
The possibility that technological change increased the relative demand for skill in the more recent past has led many to presume that the
same was true for the more distant past, such as during the industrial
revolution of the nineteenth century. But technological change across a
longer-run historical period probably did not increase the relative demand for skill. The fact that more advanced technologies have, on net,
increased the relative demand for education and various types of skill
over the past century does not mean that they always did.
We assess when, during the past two centuries, increases in the relative demand for skill became quantitatively associated with technological advances raising productivity. Because advances in labor productivity may be associated with an increase in the amount of physical
capital used by workers, we also address a related hypothesis—that an
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increase in the capital intensity of production is skill-biased. The former
thesis is called “skill-biased technological change” and the latter thesis is
termed “capital skill complementarity.” The two are intricately related
since more advanced technologies are generally more capital intensive.
The turning-point in the relationship between technological change
and the relative demand for skill, as well as that concerning capital intensity and skill, was toward the end of the nineteenth century with the
introduction of electricity and the adoption of various heavily capitalintensive technologies associated with batch and continuous-process
machinery (terms that we later deﬁne more concretely). The reasons
for these changes concern the substitution of motive power and machinery for brawn and also the increased demand for skilled mechanics,
technicians, and various professionals who assembled and maintained
the capital equipment.
But before we reach back into history and explore the origins of
skill-biased technological change, we must ﬁrst examine a period closer
to the present. Why did inequality and educational wage differentials
widen rapidly from 1980 to 2005 but not from 1950 to 1980? The
“computers did it” hypothesis is correct for 1980 to 2005, but only in
part, since technological change was similarly skill-biased during other
moments in the past century. The difference between the recent
episode and previous ones is primarily to be found in the slowdown in
the supply of skills rather than in the speedup in the demand for skills.

Technological Change and the Relative Demand for Skill:
1950 to the Present
Skills and Skill Premiums: Some Facts and an Implication
To construct a convincing case that computers, or another technological change, played an important role in the growth in the college premium, and in widening wage inequality more generally, we need to introduce several facts. The set of facts concerns the relative supply of
workers by skill level and their earnings. Both the relative supply of
highly educated workers and the premium received by the more highly
educated rose from 1980 to 2005. An important and powerful implication of these two facts is the following. If both the relative price and the
relative quantity of a good (in this case, skill) increase, then the demand
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for the good (skill) must have been increasing at a rate greater than that
of the supply of the good (skill).
If demand was increasing at a rapid clip, what could have caused it?
One possibility is that skill-biased technological change was operating
to increase the relative demand for more highly skilled workers. But
there are other possibilities. For example, the United States has a comparative advantage in the production of high-skilled goods. If the
growth of international trade increases the demand for such products,
it can lead to substitution away from the U.S. production by using
lower-skilled workers that can be purchased more cheaply abroad.5 Although this is a possible explanation, our evidence provides more support for the skill-biased technological change theory than for the international trade story.
The only ﬂy in the ointment is that skill-biased technological change
has been operating at least since 1950, and probably for considerably
longer. Therefore, “computers may have done it” from 1980 to 2005
but they had a sturdy accomplice in the slowdown in the growth of
supply of skills.
The evolution of the college wage premium and the educational composition of the U.S. workforce from 1950 to 2005 are given in Table 3.1.
The relative supply of college workers rose throughout the more than
half-century era considered. The fraction of all full-time workers who
were high school dropouts was almost 59 percent in 1950 and that for
college graduates was barely 8 percent. In 2005, high school dropouts
were but 8 percent and college graduates were almost 32 percent. Those
with some college rose from 9 percent to 29 percent. At the same time,
however, the wage premium for college graduates relative to high school
workers more than doubled, from 36.7 percent in 1950 to 86.6 percent
in 2005.6 But most of the increase in the college premium occurred since
1980, with the decline in the college wage premium in the 1970s offsetting much of the earlier increases in the 1950s and 1960s. We have already gone over many of these details in Chapter 2, but the presentation
in Table 3.1 has considerable meaning here, as we shall see.
The key implication of the two central facts of a rising college wage
premium and rising relative supply of college workers since 1980 can be
best understood with reference to Figure 3.1, which is a schematic
representation of the market for skilled and unskilled labor.7 In this
simpliﬁed depiction, the workforce consists of two groups—the skilled
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Table 3.1. U.S. Educational Composition of Employment and the College/High School
Wage Premium: 1950 to 2005
Full-Time Equivalent Employment
Shares (%) by Education

1950 Census
1960 Census
1970 Census
1980 Census
1980 CPS
1990 CPS
1990 Census
2000 CPS
2000 Census
2005 CPS

High School
Dropouts

High School
Graduates

Some
College

College
Graduates

College/High
School Wage
Premium

58.6
49.5
35.9
20.7
19.1
12.7
11.4
9.2
8.7
8.4

24.4
27.7
34.7
36.1
38.0
36.2
33.0
32.4
29.6
30.9

9.2
12.2
15.6
22.8
22.0
25.1
30.2
28.7
32.0
28.9

7.8
10.6
13.8
20.4
20.9
26.1
25.4
29.7
29.7
31.8

0.313
0.396
0.465
0.391
0.356
0.508
0.549
0.579
0.607
0.596

Sources: Data for 1950 to 1990 are from Autor, Katz, and Krueger (1998, table I). Data for 2000 and
2005 are from the 2000 and 2005 Merged Outgoing Rotation Groups (MORG) of the CPS and 2000
Census IPUMS using the same approach as in Autor, Katz, and Krueger (1998).
Notes: The college/high school wage premium is expressed in logs. Full-time equivalent (FTE)
employment shares are calculated for samples that include all individuals 18 to 65 years old in paid
employment during the survey reference week for each census and CPS sample. FTE shares are deﬁned as
the share of total weekly hours supplied by each education group. The tabulations are based on the 1940
to 2000 Census IPUMS; the 1980, 1990, 2000, and 2005 CPS MORG samples. The log (college/high
school) wage premium for each year is a weighted average of the estimated college (exactly 16 years of
schooling or bachelor’s degree) and post-college (17+ years of schooling or a post-baccalaureate degree)
wage premium relative to high school workers (those with exactly 12 years of schooling or a high school
diploma) for the year given. The weights are the employment shares of college and post-college workers
in 1980. Educational wage differentials in each year are estimated using standard cross-section log hourly
earnings regressions for wage and salary workers in each sample with dummies for single year of schooling
(or degree attainment) categories, a quartic in experience, three region dummies, a part-time dummy, a
female dummy, a nonwhite dummy, and interaction terms between the female dummy and quartic in
experience and the nonwhite dummy. The levels of the log college wage premium can be compared across
census samples and across CPS samples respectively. But the levels of the CPS and census wage
differentials cannot be directly compared with each other due to differences in the construction of hourly
wages in the two surveys. For further details see Autor, Katz, and Krueger (1998).

or highly educated (Ls ) and the unskilled or less educated (Lu ). Relative
wages for the two groups (ws/wu ) are determined by the intersection of a
downward-sloping relative demand curve and an upward-sloping relative supply curve. The short-run relative supply of more-skilled workers
is assumed to be inelastic, since it is predetermined by factors such as
past educational investments, immigration, and fertility.
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(ws/wu)
S1980

S2000

2.25

2.00
B (1.84, 0.42)
1.75

D2000

1.50

A (1.48, 0.26)
D1980

1.25
1.00
0.0

0.20

0.30

0.40

0.50

0.60

(Ls/Lu)

Figure 3.1. A Schematic Representation of the Relative Supply and Demand for
Skill: 1980 and 2000. Point A is approximately the values for (ws /wu ) and (Ls /Lu )
from Table 3.1 (using the 1980 Census data and exponentiating the college/high
school wage premium) and point B is the same for 2000 (using the 2000 Census
data), where Ls /Lu is the ratio of college graduates to those with less than a college
degree as per the selection criteria given in Table 3.1. Thus, point A is e0.391 = 1.48
for (ws /wu ) and 0.26 for (Ls /Lu ).

Although one cannot directly observe the entire demand and supply
functions, one can observe the equilibrium relative wages and relative
skills employed, as given in Table 3.1. Figure 3.1 illustrates the recent
changes using data from 1980 and 2000. The actual labor market outcomes from Table 3.1 shifted from point A (year 1980) to point B (year
2000). Thus, the relative supply function of more-skilled workers
shifted outward from 1980 to 2000, from S1980 to S2000. It is also the
case—and this is a major point we would like to make—that the relative
demand function must also have shifted outward. We have drawn such a
shift in Figure 3.1 as from D1980 to D2000.8 But why did the relative demand curve shift outward?

Evidence on Skill-Biased Technological Change
Just because the relative demand for more highly skilled workers increased does not necessarily mean that there was skill-biased technological change. Another possibility, and one that has received considerable
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attention, is that the manufacturing jobs taken by the less well educated
in the United States have gone overseas. The relative demand for skill
would then rise even if there had been no technological change. But
there is very strong evidence for the technology explanation.
In the ﬁrst place, relative employment of more-educated workers
and of nonproduction workers increased rapidly within industries and
within establishments during the 1980s and 1990s in the United States.
The increased employment occurred despite the fact that the relative
cost of hiring such workers greatly increased. Even though international outsourcing has been blamed for the decreased utilization of the
less educated, the facts in this case argue against that explanation as
being the primary factor. Large within-industry shifts toward more
skilled workers occurred in sectors with little or no foreign outsourcing
activity, at least in the 1980s and up to the late 1990s. Betweenindustry product demand shifts cannot be the main culprit. The magnitude of employment shifts to skill-intensive industries, as measured
by between-industry demand shift indices, is simply too small.9
New technologies and greater capital intensity, as shown in many
studies, are strongly and positively associated with higher relative utilization of more-skilled workers in ﬁrms and industries.10 A clear positive relationship has been found between the relative employment of
more-skilled workers and measures of technology and capital, such as
computer investments, the growth of employee computer use, R&D
expenditures, the utilization of scientists and engineers, and increased
capital intensity.11
Case studies of the banking, auto repair, and valve industries
show that the introduction of new computer-based technologies is
strongly associated with shifts in demand toward more-educated
workers.12 Surveys of human resource managers reveal that large investments in information technology, particularly those that decentralize decisionmaking and increase worker autonomy, increase the demand for more highly educated workers.13 The evidence is consistent
with the “computers did it” view of widening inequality. But we have
more direct conﬁrmation.
How have computers increased the relative demand for educated
and skilled workers? A multitude of reasons exist and often differ by
workplace. Computerized ofﬁces have routinized many white-collar
tasks, and the simpler and more repetitive tasks are more amenable to
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computerization than are the more complex and idiosyncratic. On the
shop ﬂoor, microprocessor-based technologies have facilitated the
automation of many production processes. Where hundreds of production workers once stood, often a handful remains together with a
small team of workers operating the computer. Computers, the Internet, and electronic commerce have raised the returns to marketing
and problem-solving skills.14 The share of U.S. workers directly using
computers on the job increased from 25 percent in 1984 to 57 percent
in 2003.15 Even though computers have been easy for younger and
highly educated workers to use, they have been daunting for many
others, at least initially.
The empirical and logical case for skill-biased technological change,
as a substantial source of demand shifts favoring more-educated
workers since 1980, would appear very strong. But that does not necessarily mean that the driving force behind rising wage inequality since
1980 was an alteration in the type or a quickening in the rate of technological change. The reason, we will soon demonstrate, is that capitalskill complementarity was present throughout the twentieth century as
was rapid skill-biased technological change. These effects of technological change occurred even during periods of declining or stable educational wage differentials and narrowing economic inequality.
The evidence that skill-biased technological change has been ongoing for at least the last half century begins with a pioneering article
by Zvi Griliches (1969), who found a substantial degree of capital-skill
complementarity in U.S. manufacturing during the 1950s. Other researchers following Griliches’ path documented strong within-sector
skill upgrading, even in the face of rising educational wage differentials
during the 1950s and 1960s, and a strong positive correlation of industry skill demand with capital intensity and technology investments
throughout the 1950s to the 1970s.16

Technology Was Not Acting Alone: The Role of the Supply of Skills
Rapid skill-biased technological change has been in operation almost
continuously for the past half century or more; however, for the period
since 1980, an additional factor must be considered. The relative wages
of more-educated workers increased sharply and the relative quantities
of skill increased. There are two chief ways to explain this, but only one
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is consistent with the facts. The labor market impact of the computer
revolution could have been quantitatively different from past technological changes if the rate of change in the relative demand for moreeducated workers accelerated in recent decades. Alternatively, the labor
market impact could have been different if there was a slowdown in the
growth in the relative supply of skill, against a backdrop of skill-biased
technological change.
We can assess these two possibilities by contrasting the evolution of
the relative demand and supply for college workers during two
different periods: the post-1980 era of large increases in the college
premium and the 1950 to 1980 period when the college wage premium
increased only modestly. It turns out that the second possibility is more
consistent with the facts than is the ﬁrst: there was a slowdown in the
growth in the relative supply of skill at the same time that there was
skill-biased technological change.
To accomplish the analysis, we return to the data in Table 3.1, which
summarizes how the educational attainment of the U.S. labor force and
the wage gap between the college and high school educated evolved
from 1950 to 2005. The data are now used to estimate the growth in
the relative supply of and demand for college workers (measured as
college “equivalents”) over selected periods since 1950.17
From 1950 to 2005 both relative demand and relative supply generally increased at a rapid clip, as can be seen in the upper part of Table
3.2. The large increase in the rate of growth of the relative supply of
the college educated was the driving force behind the decline in the
college wage premium of the 1970s. The 1970s surge in relative skill
supply reﬂected the expanded access to higher education of previous
decades (to be discussed in Chapter 7) and the large size of the entering
labor market cohorts from the baby boom. The estimates in Table 3.2
show that the sharp increase in the college wage premium of the 1980s
was the result of both a large slowdown of relative skill supply growth
and a substantial acceleration in demand growth. Relative supply
growth continued to decelerate in the 1990s and 2000s and, somewhat
surprisingly given the continuing computer revolution, relative demand growth for college equivalents also slowed.18
A comparison of 1950 to 1980 with 1980 to 2000 in the lower part of
Table 3.2 reveals almost no change in the average pace of relative demand growth during the second half of the twentieth century. On the
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Table 3.2. Changes in Relative Wages by Education and the Supply and Demand
for Educated Workers: 1950 to 2005 (100 × Annual Log Changes)

1950–60
1960–70
1970–80
1980–90
1990–2000
1990–2005
1950–80
1960–80
1980–2000
1980–2005

Relative Wage

Relative Supply

Relative Demand

0.83
0.69
−0.74
1.51
0.58
0.50
0.26
−0.02
1.04
0.90

2.91
2.55
4.99
2.53
2.03
1.65
3.49
3.77
2.28
2.00

4.28
3.69
3.77
5.01
2.98
2.46
3.91
3.73
3.99
3.48

Sources: Autor, Katz, and Krueger (1998, table II), updated to 2005. The underlying data
are presented in Appendix Table D.1 and are derived from the 1940 to 2000 Census IPUMS
and the 1980 to 2005 CPS MORG samples.
Notes: The “relative wage” is the log (college wage/high school wage) or the college/high
school wage premium from Table 3.1. The relative supply and demand measures are for
college “equivalents” (college graduates plus half of those with some college) and high
school “equivalents” (those with 12 or fewer years of schooling and half of those with some
college). The implied relative demand changes assume an aggregate elasticity of substitution
between college equivalents and high school equivalents of 1.64, our preferred estimate
from Chapter 8, Table 8.2. The log relative supply of college equivalents is given by the log
relative wage bill share of college equivalents minus the log relative wage series. The
approach adjusts the relative supply measure for changes in the age-sex composition of the
pools of college and high school equivalents. See the notes to Table 8.1 of Chapter 8 as well
as Autor, Katz, and Krueger (1998) for details. To ensure data consistency across samples,
changes from 1980 to 1990 use the CPS, changes from 1990 to 2000 use the census, and
changes from 2000 to 2005 use the CPS.

other hand, the growth of the relative supply of skills substantially
slowed after 1980. The slower relative supply growth since 1980 more
than fully explains the enormous increase in the college wage premium
from 1980 to 2005. In fact, the implied growth in the relative demand
for college workers was slower from 1980 to 2005 than from 1950 to
1980. The most important conclusion to be drawn from this analysis is
that the driving force behind the explosion of the college wage premium of the last 25 years was a sharp decrease in the growth rate of the
relative supply of educated workers and not an increase in the growth
rate of the relative demand for skill.19
Our conclusion does not imply that technological changes were
unimportant to the wage structure. In fact, educational wage differentials would have declined substantially from 1950 to 2005 in the absence
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of rapid skill-biased technological change (as can be seen by the intersection of D1980 and S2000 in Figure 3.1). But our conclusion does mean
that changes in the supply of skills are likely to be central to knowing
why the wage structure behaved differently in the late twentieth century
than it did earlier.

Technological Change and the Relative Demand for Skill:
1900 to 1950
New Technologies of a Bygone Era
It is often asserted that we are in the midst of extraordinary technological change today. That cannot be denied. Yet the technological
advances that appeared and diffused in the two decades around 1915
were also extraordinary and may have had even greater economic
consequence.
Consider the following. Manufacturing horsepower in the form of
purchased electricity rose from 9 percent in 1909 to 53 percent in 1929;
similar changes swept the residential use of electricity. New goods proliferated, including many that are still central parts of our lives (e.g., automobiles, airplanes, commercial radio, household electric appliances,
and ofﬁce machinery). Other goods that were invented and rapidly diffused during the period include aluminum, synthetic dyes, “artiﬁcial”
(meaning manufactured) ice, motion pictures, and rayon. New techniques improved the production of rubber, plate glass, gasoline, canned
condensed milk, and factory-made butter. Of the goods just mentioned
all but the automobile disproportionately employed higher-educated
production workers in 1940. Many of these industries also appear to
have been the higher-skill industries in the 1910s and 1920s. Several of
these industries used batch processes and continuous process machinery.
Because the terms “batch” and “continuous process” will reappear in
our discussion, some deﬁnitions are in order. Batch operations are used
for processing liquid, semi-solid, or gaseous matters (e.g., chemicals,
liquors, dairy products, molten metals, wood pulp). Continuous-process
methods, pioneered in the late nineteenth century, are used for products
requiring little assembly and having few or no moving parts, such as
oats, ﬂour, canned foods (e.g., condensed milk, soup), soap, ﬁlm, paper,
matches, and cigarettes.
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Continuous-process methods are well represented by Bonsack’s
famed cigarette-making machine, which eventually became a fully
integrated and automated process. Tobacco leaves, rolling paper,
foil, and cigarette boxes entered the machine at some point. Out
came the ﬁnished product—a box of cigarettes that even had the tax
stamp afﬁxed. The Fourdrinier papermaking machine typiﬁes many
batch methods. Wood pulp was ﬁrst created in batches and then sent
to the next stage for the paper making. Both continuous-process and
batch methods are “black-box” technologies. Raw materials are fed
into the machine and ﬁnished products emerge, with few human
hands intervening in production. A corps of machinists and mechanics attend the machinery, when needed. The non-robotized assembly line, in contrast, had vast quantities of human operatives
taking part in a production process characterized by an extreme division of labor.

Labor Demand and Technology
As discussed in Chapter 1, educational advances in the twentieth century were, until a few decades ago, quite rapid. In the early part of the
century the fastest growing educational category was secondary
school. Thus a comparison between the impacts of technological
change on the demand for more-educated workers today and in the
past will involve a different level of education in each of the two periods. For the early twentieth century we concentrate on the increased
demand for high school educated workers, whereas the discussion for
the more recent period, as in the previous section, is most often in
terms of college-educated workers. Furthermore, over the century, the
nonagricultural part of the economy shifted from being dominated by
manufacturing, transportation, and construction to being more service-oriented. Thus the occupations that we emphasize in the two periods also differ.
The point that we plan to make clear in the text that follows is that
more-educated workers were in high demand in the early part of the
twentieth century, particularly in the newer and more technologically
dynamic industries and sectors. Furthermore, much of the increased
demand came from the manufacturing sector. We present evidence regarding production workers that is not widely known, because the role
of formal education among industrial workers in the past has escaped
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much notice. In fact, production workers for much of the twentieth
century have been depicted as a rather undifferentiated group with regard to their formal education.20 That was not the case.
In the early part of the twentieth century the majority of industrial
workers were foreign-born or the children of the foreign-born.
Many production workers were, for this reason, less educated than
the average American. Although the average level of schooling was
low, workers varied greatly in their formal education. Our focus is on
the changing demand for educated blue-collar workers—craft
workers, operatives, and laborers—mainly in the production part of
the operation.
The white-collar workforce has always been more educated as a
group than the blue-collar workforce. Thus it may seem odd to emphasize a group not known for being among the more highly educated in the population, but there are several reasons for our concentration on them. The blue-collar group was quantitatively large in
the early twentieth century and was growing. It was 41.4 percent of
the male work force in 1900, 45.4 percent in 1920, and 46.4 percent
in 1940.21 A further reason for their study is that we know a considerable amount about production methods, the capital stock, and technological change in the manufacturing sector during the early twentieth century.
Several types of evidence are used to demonstrate the role of technology in altering the demand for educated and skilled labor in the
early part of the twentieth century. Although our emphasis in this
chapter is on manual jobs, we also present evidence on the role of technological change in the demand for nonproduction workers.

Evidence from the 1940 Federal Population Census
We begin with evidence from the 1940 Census since it is the earliest
federal census to contain information on educational attainment. We
found that wide differences existed among blue-collar manufacturing
workers in their educational attainment and that these differences were
directly related to industry characteristics and thus to the technologies
employed and the skills demanded of workers.
In our analysis of the 1940 IPUMS (Integrated Public Use Microdata Sample) Census data we limited the sample to men 18 to 34
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years old employed in blue-collar occupations, such as craftsmen, operatives, laborers, and service employees, in the manufacturing
sector.22 Among this group 27.6 percent had completed 12 or more
years of schooling, whereas 36 percent of all employed men in the
18- to 34-year-old group in 1940 had at least 12 years of schooling.23
Not surprisingly, blue-collar workers were less educated on average,
but there was considerable variation among them and many were well
educated.
As a fraction of the total blue-collar workforce, the more-educated
were disproportionately found in industries that produced high technology and recently innovated goods, such as aircraft, business machinery, and scientiﬁc and photographic equipment.24 The industries
employing the more-highly educated used continuous-process and
batch technologies to a greater degree than did other industries, and
these industries included petroleum reﬁning, dairy products, paints
and varnishes, and nonferrous metals.
As stated previously, to understand the role of education in the pre1940 period, we generally use the completion of high school as the
deﬁnition of more-educated, whereas for more recent times we use
graduation from college (either four-year or a combination of two- and
four-year). The reason for the different standard concerns changes in
the average level of education across the century. In 1940, 34 percent
of the U.S. male labor force 25 to 34 years old had 12 or more years of
schooling, whereas in 2000 about the same fraction had a postsecondary degree.25
We list, in Table 3.3, industries by the percentage of their bluecollar male workers (18 to 34 years old) who were high school graduates, giving those in the top and bottom 20 percent by employment.26
The industries clearly divide into two groups. At the low end of the education spectrum are the products of the ﬁrst industrial revolution
(cotton, woolen, and silk textiles; boots and shoes) and many that have
been the mainstay of construction for centuries (lumber, stone, clay,
and cement). At the high end are various products of the second industrial revolution (e.g., chemicals, petroleum), many in the machineproducing group, and some crafted in settings similar to that found in
a traditional artisanal shop (i.e., clocks, watches, jewelry, and even aircraft.) Finally, there is a perennial among high-education industries:
printing and publishing.27

% High School
Graduates

Number of
Observations

977
135
107
197
528
1669

40.5
36.2
35.9
34.7
34.4
33.5

33.1

Nonferrous metals

% High School
Graduates

Carpets and rugs
Misc. fabricated textiles
Cut-stone and stone products
Misc. textile goods
Structural clay products
Cement, concrete, gypsum, and
plaster products
Hats, except cloth and millinery
Dyeing and ﬁnishing textiles
Misc. wooden goods
Footwear industries except rubber
Woolens and worsteds

Cotton manufactures
Tobacco
Logging
Sawmills and planing mills
Not speciﬁed textile mills
Silk and rayon manufactures

20.5
20.6
21.4
22.9
23.1

16.9
17.0
17.1
17.6
18.8
19.2

10.8
11.6
11.7
14.1
15.6
16.6

Low-education industries (from low to high)
Lowest 20% by employment

3-Digit SIC Manufacturing
Industries

60
191
475
680
368

107
94
101
117
271
263

1512
144
706
1941
128
350

Number of
Observations

Sources: 1940 IPUMS, 1/100; ICPSR (1984).
Notes: The sample is limited to 18- to 34-year-old, currently employed males in blue-collar occupations (craft, operative, laborer, service) in manufacturing.
“High school graduates” is deﬁned as 12 or more years of formal education. The mean of the high school graduation rate for the entire sample of 31,531 is 27.6
percent. Industry names are those given in ICPSR (1984). High-education (low-education) industries are obtained by ranking industries by their share of 18- to 34year-old, male, blue-collar workers with 12 or more years of schooling and selecting industries from the top (bottom) until 20 percent of manufacturing
employment (for all workers) is represented. The 1940 IPUMS sampling weights are used in all calculations.

342

541
1289
166
415
417
227

52.7
44.7
43.7
43.3
43.2
40.8

Aircraft and parts
Printing and publishing
Ofﬁce machinery
Petroleum reﬁning
Dairy products
Scientiﬁc and photographic
equipment
Electrical machinery
Nonmetallic mineral products
Paints and varnishes
Clocks, watches, jewelry
Ship building
Miscellaneous machinery

High-education industries (from high to low)
Top 20% by employment

3-Digit SIC Manufacturing
Industries

Table 3.3. Percentage High School Graduates by Industry, 18- to 34-Year-Old Male Blue-Collar Workers: 1940
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Outside of the manufacturing sector in 1940, similar patterns of bluecollar hiring can be found. In the communications, transportation, and
public utilities sectors more-educated blue-collar workers were found in
the newer and more technologically advanced industries, such as telephone, wire and radio, air transportation, petroleum and gasoline pipe
lines, electric light and power, and radio broadcasting and television. In
retail trade the newer products and those that were time-sensitive or
more valuable per unit were sold, delivered, and serviced by high school
graduates. Drivers for jewelry stores and drug stores were more educated than were drivers who worked in other industries. Blue-collar
workers in radio stores, and even gas station attendants, were far more
educated than the average blue-collar worker. Our point is that in manufacturing, as well as in many other sectors, blue-collar workers using
more advanced technologies and being entrusted with more expensive
capital and goods were more educated than were others with similar occupational titles.
Because our ﬁndings regarding high- and low-education industries
are somewhat novel, we must address potential concerns. The ﬁrst is
whether our results are primarily generated by geographic differences in both education and industry. Certain industries, because of
the cost of non-labor inputs such as power or raw materials, could
have been located in areas that had higher levels of education. In addition, age could matter for both employment and educational attainment. To assess these concerns we regress an indicator variable
for high school graduation (12 or more years of schooling) on a full
set of age, state, urban status, and industry dummies using our
sample of young, male, blue-collar manufacturing workers from the
1940 IPUMS. The rankings of the adjusted industry coefﬁcients and
the mean industry residuals (neither is shown in Table 3.3) are almost identical to those given by the tabulations in Table 3.3. Furthermore, differences in educational attainment of blue-collar
workers across industries are substantial even after adjusting for differences in urbanization, regional location of production, and age structure.28
related early twentieth-century evidence
Even though the 1940 Census was the ﬁrst at the national level to collect information on educational attainment, various earlier sources yield
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useful information on the utilization of more-educated workers in the
manufacturing, service, and transportation sectors, particularly in bluecollar occupations. The 1915 Iowa State Census, to which we referred
in Chapters 1 and 2, contains detailed information on educational
attainment and occupation. Although Iowa did not have signiﬁcant
manufacturing employment, it did have a considerable group working
in various blue-collar service jobs. Among these, the more highly
educated men between the ages of 18 and 34 were disproportionately
employed in the newer and higher technology industries, such as automobile repair, and they were often mechanics, machinists, electricians,
and “engineers.” Of course, the vast majority of the well-educated
young men were in white-collar positions.
Another early piece of evidence concerning the relationship between education and the more technologically advanced industries is
contained in a study of thousands of young men living in New York
State who had recently left school during World War I.29 Among 16to 18-year-old boys who were working in a craft, operative, and laborer positions, the fraction employed in the metal trades rose with
education, whereas the fraction employed in wood, leather, clothing,
and textiles declined with education. The metal trades were considered among the more technologically advanced in manufacturing,
whereas trades in the other industries mentioned were older and less
dynamic. Of the young men with 12 years of schooling who were employed in blue-collar jobs, 54.4 percent were in the metal trades. But
among those who left school after nine years, 44.4 percent were in the
metal trades, and among those who left after six years just 30.3 percent
were in the metal trades.30
We have established that ﬁrms in certain industries disproportionately hired educated blue-collar workers in 1940. Comparing the
high- and low-education industries in Table 3.3 reveals that the
industries that employed the highly educated workers produced
newer products and used more advanced technologies, including
continuous- and batch-processes.31 It would appear that technologyskill complementarity was alive and well in 1940. The complementarity between technology and skill existed even earlier in the twentieth century and was associated with the introduction of electricity
and the more extensive use of capital per worker. We now turn to that
evidence.
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Skill-Biased Technological Change in the Early
Twentieth Century
Skill, Capital Intensity, and Electricity
To investigate technology-skill complementarity in the early twentieth
century, we must use detailed data by industry that contain information on capital intensity. Because the existing early twentieth-century
sources do not have data on educational attainment, we have merged
education data by industry from the 1940 Census with that on industry
attributes from the 1909, 1919, and 1929 censuses of manufactures.32
To investigate whether more-educated workers used greater amounts
of both capital and electric power, in Table 3.4 we present industrylevel regressions of the educational attainment of 18- to 34-year-old
male blue-collar workers in 1940 on the ratio of capital to labor (in
1909 and 1919), horsepower electriﬁcation (averaged over 1909, 1919,
and 1929), and other controls for worker and industry characteristics.33
The ratio of capital to wage-earners in 1909 and 1919 is positively
related to the education of workers by industry in 1940 (see Table 3.4,
cols. 1, 2), and the effect is economically signiﬁcant. Increasing the
capital-to-labor ratio by the equivalent of the difference between, for
example, the lumber and timber industry and the oleomargarine industry in 1909 increases the high school graduation rate by 7 percentage points, or by 25 percent, in 1940.34 Thus, more capitalintensive industries in the early 1900s employed a more highly
educated labor force some 20 years later. The implication, therefore, is
that capital-intensive industries employed a more highly educated
workforce earlier in the century, even though we do not know their educational attainment with any certainty.
Not only did educated blue-collar employees work with more capital, they also worked with greater levels of purchased electricity. Electricity use in manufacturing grew rapidly from 1909 to 1929. The percentage of all horsepower in manufacturing driven by electric motors
was 23 percent in 1909 but soared to 77 percent by 1929.35 Electric
power was purchased from power plants and it was also generated by
ﬁrms using their prime-movers (e.g., steam engines, water wheels).
Motors powered by purchased electricity grew the faster of the two,
rising from 9 percent of all horsepower in 1909 to 53 percent in 1929.

Table 3.4. Education, Capital Intensity, and Electricity Usage, 1909 and 1919
Adjusted Fraction High School Graduates
among 18- to 34-Year-Old Males in
Blue-Collar Occupations, by Industry
Capital Intensity

log(K/L)

Capital and
Electriﬁcation

1909

1919

1919

1919

(1)

(2)

(3)

(4)

.0589
(.0169)

.0496
(.0202)

.0632
(.0194)
.199
(.0531)

.0592
(.0205)

% hp purchased electricity
log(hp purchased electricity/L)
log(other horsepower/L)
log(total horsepower/L)
d log(employment)1909, 1929
% artisan
% female
% children
Constant
Number of observations
R2

.187
(.0336)
.142
(.0537)
−1.56
(.490)
.203
(.0238)
57
.482

.189
(.0355)
.0932
(.0524)
−1.56
(.515)
.193
(.0361)
57
.428

−.0043
(.0149)
.0313
(.0126)
.118
(.0295)
−.0442
(.0636)
−.660
(.463)
.0921
(.0366)
57
.711

.0359
(.0151)
−.0405
(.0088)

.0311
(.0128)
.122
(.0295)
.0086
(.0652)
−.804
(.487)
.185
(.0307)
57
.703

Sources: U.S. Bureau of the Census (1913, 1923a, 1933) supplemented with data provided
by Arthur Woolf. See Woolf (1980). 1940 IPUMS, 1/100; ICPSR (1984).
Notes: Standard errors are in parentheses. The unit of observation is a 1940–industry
group. Industries from the 1909, 1919, and 1929 censuses of manufactures are aggregated
up to the 1940 groupings, e.g., beverages in 1940 contains the 1909 categories of distilled,
malt, and vinous liquors, and mineral and soda waters. See the data appendix to Goldin and
Katz (1998) for how we matched industries across samples. Each observation is weighted by
the industry share of total blue-collar employment in manufacturing averaged over 1909,
1919, and 1929. The dependent variable is the adjusted percentage of 18- to 34-year-old,
male blue-collar workers in the industry in 1940 who graduated high school. The
adjustment is as follows. A regression of an indicator variable for high school graduation (12
or more years of schooling) on a full set of state dummies, year-of-age dummies, indicator
variables for central city and metropolitan area residence, and a full set of 3-digit 1940
Census industry dummies was run on all employed 18- to 34-year-old, male blue-collar
workers in the manufacturing, communications, transportation, and utilities sectors in the
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Table 3.4. (continued)
1940 IPUMS (sample size = 38,940, weighted by the 1940 IPUMS sampling weights). The
coefﬁcient on each of the 57 industry dummies is the adjusted high school graduate share of
young, male blue-collar workers for each 1940 industry.
Variable deﬁnitions:
log (K/L): log of capital stock (000, in current dollars) per wage earner in each industry
for 1909 and 1919, respectively, as indicated by the column headings.
% hp purchased electricity: fraction total horsepower run by purchased electricity,
averaged over 1909, 1919, and 1929.
log (hp purchased electricity/L): log of the horsepower of motors run by purchased
electricity per wage earner averaged over 1909, 1919, and 1929.
log (other horsepower/L): log of total horsepower of prime movers per wage earner
averaged over 1909, 1919, and 1929; the total horsepower of prime movers includes the
horsepower of steam engines, steam turbines, water wheels, internal combustion engines,
and so on.
log (total horsepower/L): log of total horsepower of prime movers + the horsepower of
motors run by purchased electricity per wage earner averaged over 1909, 1919, and 1929.
d log (employment)1909, 1929 : change in log of total employment from 1909 to 1929.
% artisan: fraction of wage earners in the 1940 industry categories who were in a
disaggregated industry (in 1909, 1919, 1929) classiﬁed as an artisanal trade, averaged over
1909, 1919, and 1929. “Artisan” is deﬁned as working in gold and silver, leaf and foil;
jewelry; photo-engraving; stereotyping and electrotyping; cardcut design; wood and die
engraving; glass; glass cutting, staining & ornamenting; instruments; optical goods; and
statuary art. Printing and publishing is also included because of its special feature of
demanding a literate labor force.
% female: average fraction of wage earners female in 1909, 1919, and 1929.
% child: average fraction of wage earners child in 1909 and 1919.

Even though the growth of purchased electricity was greater than that
of all electricity, generated electricity was still a sizable fraction of all
horsepower in 1929 at 24 percent. Using the best estimates provided
for the two types, we ﬁnd a far greater impact on education levels from
the use of purchased electricity than from generated electricity.36 The
reason for the difference concerns how electricity was used and the
newness of plants that used purchased electricity.
During the period of the greatest diffusion of electricity, 1909 to
1929, more purchased electricity meant that a ﬁrm was using newer
equipment, separate (or unit-drive) motors, and more technologically
advanced machinery. In addition, industries using purchased electricity
hired a more highly educated blue-collar workforce, similar to our
ﬁndings for the ratio of capital to labor. In our analysis, the electricity
variable is entered either as the fraction of horsepower that was run by
purchased electricity or as the log of the electricity variable per wage
earner (Table 3.4, cols. 3, 4). The effect, moreover, is present even
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when the growth of industry employment from 1909 to 1929 is held
constant.
Our results show that not only was production-worker skill positively correlated with industry growth and the resulting newness of
plant and equipment, but also that skill was associated with the use of
purchased electricity independent of industry growth. An 18 percentage point increase in the purchased electricity share of horsepower (a one standard deviation change) was associated with a 3.6
percentage point increase in the share of young blue-collar workers
who were high school graduates. Increases in total horsepower did
not have a comparable effect. The type of power, not simply its
amount, affected the skill level. Electricity—the latest and most ﬂexible form of motive power during the period—mattered, not just the
use of horsepower.
We do not mean to imply that individual workers in 1909 (or 1919)
were identical those in 1940. Education levels in Table 3.4 refer to men
18 to 34 years old in 1940. These individuals could not have been in
the 1909 labor force since the oldest would have been born in 1906.
What we are claiming is that the technologies used in certain industries
increased the value of a secondary-school education during the 1909 to
1940 period.
There are many potential reasons for the ﬁndings relating technology and blue-collar education or skill. One possibility is that purchased electricity, rather than self-generated electricity, was associated
with larger changes in factory machinery. Electricity and separate motors for each machine (termed “unit drive”) enabled ﬁrms to automate
conveying and hauling operations, thereby eliminating substantial
numbers of common laborers who simply moved items around the job
ﬂoor. Many industries were prompted to introduce labor-saving
methods with the onset of World War I, including iron and steel,
brick manufacturing, pottery, portland cement, pulp and paper,
rubber tires and tubes, slaughtering and meat packing, lumber manufacture and woodworking, and mining.37 Ample and cheap electricity
rendered feasible the production of various materials, such as aluminum and other electrochemicals, which disproportionately used
skilled labor. Cheap electricity also encouraged a more intensive use
of machines, thereby increasing demand for the skilled personnel who
maintained them.38 However, purchased electricity may also have
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been simply associated with newer factories and technological advances built into a newer capital stock.39

Role of High School Curriculum
As we demonstrated in Chapter 1 and will elaborate further on in Part
II, secondary schooling spread rapidly in the United States after 1910.
Less than 10 percent of youths had high school diplomas in 1910, but
by the mid-1920s to mid-1930s 30 percent to 50 percent did, depending on the region. The increase in formal education expanded the
supply of skilled manufacturing workers and altered their training. Before the spread of high schools, most individuals in skilled machinemaintenance occupations (e.g., machinist, electrician, and technician)
learned relevant cognitive skills (e.g., algebra, geometry, trigonometry,
mechanical drawing) on-the-job. But these skills were precisely those
that were taught in high schools. Formal education, therefore, substituted for a combination of raw ability and job training. The expansion
of secondary schooling, therefore, greatly increased the supply of individuals who could become skilled manufacturing workers.
That high school graduate blue-collar workers were employed in
particular industries (more capital-intensive, using a greater fraction of
horsepower run by electricity, often producing newer goods and those
made with continuous-process and batch methods), may come as a surprise. Rarely is the education of production workers mentioned in the
labor history literature. Yet there is ample qualitative evidence, complementing our empirical ﬁndings, that certain cognitive skills were
highly valued in various trades (see, for example, the discussion in
Chapter 5 on corporate schools).
High school graduates were sought because they could read manuals
and blueprints, knew about chemistry and electricity, could do algebra
and solve formulas, and, we surmise, could more effectively converse
with the professionals, such as chemists and engineers, in hightechnology industries. Blue-collar positions requiring some years of high
school or a diploma were described by the U.S. Department of Labor as
needing cognitive skills such as “good judgment,” “skilled in free-hand
drawing,” “special ability to interpret drawings,” “[familiarity] with the
chemical formulas,” “general knowledge of chemicals used,” “[ability]
to mix the chemicals.” More technical skills, such as “knowledge of

114

Economic Growth and Distribution

electricity” and “of electric wire sizes and insulation,” “technical knowledge of the properties of glass,” “general knowledge of photography,”
were also valued. Printing establishments required that beginners be
“well versed in grammar, spelling, punctuation,” and noted “an elementary knowledge of Latin and Greek is helpful.”40 High school educated
youths were hired into skilled occupations, but they were also sought for
ordinary positions in many of the “high-education” industries.
Reinforcing the shift in manufacturing was an increased demand for
educated labor to sell, install, and service technologically advanced products. It may be hard to believe that purchasing a radio once took skilled
sales personnel, but it did. Early radios had to be installed in people’s
homes; customers had to be taught to tune in frequencies. Certain
youths, often termed “radio nuts,” built their own radios and were occasionally hired by radio shops to help customers or were employed less
formally. Richard Feynman, who received the Nobel Prize in physics, recalled that he ﬁxed radios as a boy. “The main reason people hired me
was the Depression. They didn’t have any money to ﬁx their radios, and
they’d hear about this kid who would do it for less. So I’d climb on roofs
to ﬁx antennas, and all kinds of stuff ” (Feynman 1985, p. 19). Because
they often shared their expertise with those who sold radios, sales personnel were soon warned to stop fraternizing with the wireless amateurs
and increase sales instead.41 Ordinary household electrical devices, such
as toasters, irons, vacuums, and the like, also needed more educated and
experienced sales personnel when they ﬁrst appeared. Similar changes
have occurred more recently in personal computing. When personal
computers ﬁrst appeared, “computer nerds” sold them. As the public became more familiar with the technology and as software became more
user friendly, the nerd was replaced by the slick salesperson.

Skill and Earnings among Blue-Collar Workers
It is perhaps not surprising that the better-educated blue-collar employees were paid commensurately more than others. The real surprise
is that the rate of return to a year of schooling for a blue-collar employee was not much below that for an ordinary white-collar worker.
Using 1940 Census data, we estimated that the rate of return to a year
of schooling for young, male blue-collar workers (white, 18 to 34 years
old) was 8.3 percent (in a standard human capital log earnings equa-
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tion), whereas the return for a similar group of ordinary white-collar
workers was 9.1 percent.42 To differentiate whether this return came
from the type of industry or from the type of worker, we estimated the
same equation with a full set of industry dummies. The coefﬁcient on
years of schooling in this estimation is 0.065, just a bit lower than our
original estimate of 0.083.43 What this tells us is that the positive earnings differential for more educated blue-collar workers in 1939 arose in
part because they ended up in the higher-paying industries. But most
of the return was because they earned a substantial educational wage
premium within industries.
Because we also wanted to estimate the returns to schooling among
blue-collar workers in the period before 1940, we used a technique similar to that employed in Table 3.4 and assigned to each industry the
mean education level of its blue-collar workers in 1940. We found that
the average blue-collar worker’s wage in 1909, 1919, and 1929 is strongly
and positively related to the constructed education levels. The coefﬁcient on years of schooling was 12.5 percent in 1909, almost 10 percent
in 1919, and 17.6 percent in 1929 in the Table 3.5 regressions of the
(log) average wage in each year on average years of schooling among
blue-collar workers in 1940. These estimates can be interpreted as a
combination of the rate of return to an individual’s education and the return to working in an industry having more highly educated workers.
Further and more direct evidence of the relationship between the
earnings and education of blue-collar workers comes from our sample
from the 1915 Iowa State Census (see Chapter 2 for more details). In
the Iowa sample, we identiﬁed non-farm, blue-collar workers (laborers,
operatives, and craft workers), although we do not know their industry.
The coefﬁcient on years of schooling in a log (annual) earnings regression containing potential experience and its square and an urban area
dummy was 0.082 (s.e. = 0.0042) for 18- to 34-year old, non-farm,
(white) male blue-collar workers in 1915. When we separated years of
education by type of schooling (common school, grammar school, high
school, and college), the coefﬁcient increased to 0.105 (s.e. = 0.00831)
for a year of high school.44
Thus the evidence from several sources indicates that employers
valued the education of blue-collar workers in the 1909 to 1939 period
and that the return to schooling, even for blue-collar workers, was
substantial.
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Table 3.5. Relationship between Earnings (in 1909, 1919, 1929) and Education
(for 1940) among 18- to 34-Year-Old Blue-Collar Males, by Industry
Log (Average Annual, Current $, Wage)
in 1909, 1919, or 1929 Industry

Average years schooling among
blue-collar, 18- to 34-year-old
males in 1940 industry grouping
Percentage (women + children)
among wage earners in 1909 or
1919 industry; percentage female
in 1929 industry
Constant
Number of observations
Weighted mean of dependent
variable
R2

1909

1919

1929

.125
(.0111)

.0995
(.0128)

.176
(.0190)

−.494
(.0681)

−.605
(.111)

−.497
(.0917)

5.21
(.102)
191
6.24

6.24
(.114)
191
7.00

5.63
(.184)
191
7.13

.699

.644

.657

Sources: U.S. Bureau of the Census (1913, 1923a, 1933) supplemented with data provided
by Arthur Woolf. See Woolf (1980). 1940 IPUMS, 1/100; ICPSR (1984).
Notes: The number of 1940 industries is less than the number of 1909, 1919, or 1929
industries. Regressions are weighted by the number of wage-earners in each 1909, 1919,
1929 industry. Numbers in parentheses are Huber (White) standard errors allowing for
grouped errors within 1940 industries. The education variable (average number of years of
school) is from the 1940 IPUMS. The average wage is computed as the (wage bill) / (average
annual number of wage earners) for all years. See the data appendix to Goldin and Katz
(1998) for further details.

Educational attainment provides a useful proxy for the skill levels of
production workers, but it does not fully capture skill differences related to on-the-job training, apprenticeship training, and other
sources. Earnings provide another (indirect) summary measure that
may capture all aspects of worker skill rewarded by employers. The
data on average earnings of blue-collar workers by industry from the
census of manufactures for 1909, 1919, and 1929 allow us to look at
contemporaneous correlations of an indicator of skills and industry
characteristics. Table 3.6 details the relationship between average
earnings per wage earner and the capital and electricity variables for
1909, 1919, and 1929 that we have previously discussed.
We found a positive relationship between the ratio of capital to labor
and wages and, similarly, a positive correlation between wages and the
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Table 3.6. Relationship between Production-Worker Earnings and Industry
Characteristics, 1909, 1919, 1929
Log (Average Annual, Current $, Wage)
in 1909, 1919, or 1929 Industry

log(K/L)
% hp purchased electricity
log(total horsepower/L)
log(employment/number
of establishments)
% female
% child
Artisan
Constant
Number of observations
Mean of weighted
dependent variable
R2

1909

1919

1929

.0910
(.0151)
.439
(.0556)
−.0213
(.0115)
.0622
(.00633)
−.427
(.0563)
−3.41
(.377)
.136
(.0338)
5.99
(.0306)
228
6.23

.0417
(.0169)
.266
(.0374)
−.00149
(.0131)
.0780
(.00577)
−.308
(.0613)
−6.91
(.697)
.144
(.0336)
6.65
(.0386)
225
7.03

.0480
(.0262)
.546
(.0548)
.0184
(.0189)
.0638
(.0103)
−.307
(.0881)
−6.41
(.927)
.273
(.0481)
6.56
(.0666)
228
7.15

.791

.813

.667

Means,
1929
1.44
(.510)
.637
(.211)
1.09
(1.07)
4.51
(1.08)
.210
(.225)
.014
(.016)
.0563
(.231)

Source: U.S. Bureau of the Census (1913, 1923a, 1933) supplemented with data provided
by Arthur Woolf. See Woolf (1980).
Notes: Standard errors (standard deviations for means, 1929) are listed under the
coefﬁcients. The average wage is computed as the (production-worker wage bill)/(average
annual number of wage earners) for all years. Independent variables are deﬁned in Table 3.4.
Log(K/L) by industry for 1919 is used in the 1929 regression; % child for 1919 is used in
the 1929 regression. Regressions are weighted by the number of wage earners in each year,
as are the means for 1929. See the data appendix to Goldin and Katz (1998) for further
details.

percentage of all horsepower from purchased electricity, consistent with
the previous results.45 Because World War I caused a transitory compression in production-worker wages, we prefer to concentrate on the
1909 and 1929 coefﬁcients. The magnitudes implied by the coefﬁcients
are substantial, particularly with regard to purchased electricity use.
The difference between the capital-to-labor ratios in the oleomargarine
and lumber and timber industries, the two industries we previously
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used, implies a 5 percent premium in wages for oleomargarine; the
difference in their purchased electricity use implies a 23 percent wage
difference.46 The wage premiums we measured are largely due, we suspect, to compositional effects. That is, industries with more capital per
worker and with more horsepower coming from purchased electricity
had relatively more educated blue-collar workers.47

Technology-Skill Complementarity and Nonproduction Workers
The relative size of the nonproduction (white-collar) group provides
an alternative way to measure skill. A larger nonproduction worker
share of employment is likely to be associated with greater skill required of all workers because white-collar jobs tend to have higher educational requirements and because technical nonproduction workers
(engineers and chemists) tend to work with more-educated production
workers.
The new continuous-process and batch methods of production of the
early twentieth century required more managerial and professional employees relative to production workers.48 Such processes also required
relatively more skilled blue-collar workers (as shown in Table 3.3).
The data from the census of manufactures for 1909 and 1919 allow
us to further assess the importance of technology-skill complementarity early in the twentieth century through an examination of whether
the relative utilization of nonproduction workers increased with capital
intensity and reliance on purchased electricity. Cross-industry comparisons for both 1909 and 1919 indicate robust and strong positive partial
correlations between the nonproduction worker share of employment
(or labor costs) and both the capital-to-labor ratio (in logs) and the
fraction of horsepower from purchased electricity (in regressions analogous to those in Table 3.4, including controls for horsepower per
worker [in logs], demographics, and other industry characteristics). We
found, similarly, that within-industry changes in the relative utilization
of nonproduction workers (as measured by the change in the nonproduction worker share of labor costs) from 1909 to 1919 were strongly
positively correlated with increases in capital-output ratios and in electricity utilization, even after controlling for many other relevant factors.49 Thus, the evidence from the U.S. manufacturing sector in the
early twentieth century suggests that more advanced and capital-
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intensive technologies were associated with increased relative demand
for occupations with higher educational requirements and for morehighly skilled workers within occupations.

Was Skill Bias Greater after 1980?
Various researchers have claimed that technology became more skillbiased across the last century. The “Taylor-Fordist” mode of production, according to this view, shifted to a more ﬂexible organization
form, which raised the demand for skill.50 Others have argued that the
skill-bias of technological change is endogenous; as the workforce becomes more skilled, technologies that use greater skill are adopted.
The effect, moreover, can spiral, producing an ever-increasing change
in the skill-bias of technological change.51 But these claims do not appear to be consistent with much of the historical evidence.
As discussed above and documented in Table 3.2, there does not appear to be much (if any) acceleration in the rate of growth in the relative
demand for more-educated workers since 1950. The relative demand
for college workers from 1950 to 1980 increased at a pace rather similar
to that from 1980 to 2000. Even though the growth of demand for educated workers across the last half of the twentieth century appears reasonably stable, there is still the possibility that it accelerated from the
ﬁrst half of the twentieth century to the second half. How can one assess
that important issue since there are no nationally representative samples
with information on education and earnings prior to 1940?
It is difﬁcult to evaluate overall shifts in the relative demand for
more-educated workers before 1940 in a manner comparable to that
for the post-1950 period; however, armed with a few assumptions, the
means for doing so exist, and in Chapter 8 we present estimates for
economy-wide relative skill supply and demand shifts between 1890
and 2005. As an initial pass at this task, we examine here long-run
changes in the demand for skill in the manufacturing sector to assess the
degree to which skill-biased technical change was altered across the
twentieth century.
The share of wages expended on nonproduction workers can be used
as a proxy for the hiring of more-skilled workers generally. Fairly consistent data from censuses and surveys of manufacturing establishments
exist. They are used here to compare the pace of labor market shifts
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toward more-skilled workers between two periods of comparable
length at the start and end of the twentieth century: 1890 to 1929 and
1960 to 1999.
The wage bill share of nonproduction workers (in this case, ofﬁcials
and clerks) in the manufacturing sector increased from 17.2 percent in
1890 to 23.6 percent in 1929.52 This means that the wage bill of the
more skilled (nonproduction workers) relative to the less skilled (production workers) in manufacturing changed from 20.8 percent in 1890
to 30.9 percent in 1929. The nonproduction worker wage bill share for
operating manufacturing establishments increased from 33.6 percent
in 1960 to 40.9 percent in 1999.53 Similarly, the wage bill of the more
skilled to the less skilled increased from 50.6 percent in 1960 to 69.2
percent in 1999.
When the elasticity of substitution (s) between the two skill groups
is 1 (as in the case of a Cobb-Douglas production function), the ratio of
the wage bills of the two skill groups cannot change unless the relative
demand for skill shifts.54 Thus, in the case of s = 1, the growth rate in
relative demand for nonproduction workers is given by the growth rate
of the relative wage bill.
The simplifying assumption (s = 1) implies that the relative demand
for nonproduction workers in manufacturing increased more rapidly
from 1890 to 1929 (0.0103 log points per year) than in the more recent
period of 1960 to 1999 (0.0079 log points per year).55 Even when there
was generally acknowledged rapid skill-biased technical change during
1979 to 1999, the index of relative demand shifts for more-skilled manufacturing workers grew only slightly more than it did from 1890 to
1929 (0.0116 log points per year versus 0.0103 log points per year). In
fact, the growth rate of the index of relative skill demand increased at
exactly the same rate of 0.0103 log points per year for the most recent
four decade period (1965 to 2004) as it did in the earlier four decade
period with comparable data (1890 to 1929).
The technologically forward industries, which had a more highly educated workforce, grew faster than did others in the ﬁrst half of the
twentieth century, just as they have done since 1950.56 The employment share of more-educated occupations also expanded at a similarly
rapid pace in both the ﬁrst and second halves of the twentieth century.
Furthermore, the most rapid skill upgrading (as measured by the
growth of the wage bill share of nonproduction workers) between 1909

Skill-Biased Technological Change

121

and 1919 occurred in industries with the greatest increases in capital
intensity and electriﬁcation, just as would be the case at the close of the
century in industries with the greatest investment in computer technology. In fact, estimates of the degree of capital-skill complementarity
within detailed industries are almost identical for the 1910s (1909 to
1919) and for the 1980s (1979 to 1989).57
The evidence both from the U.S. manufacturing sector and the
broader economy suggests substantial continuity in the skill-bias of
technological change and the rate of growth in the relative demand for
more-skilled workers in the early and late parts of the twentieth century.58 These ﬁndings raise the important but unanswered question of
why the pace of skill-biased technical change has remained rather
stable for over a century.

The Origins of Technology-Skill Complementarity
The Emergence of Technology-Skill Complementarity
Throughout the twentieth century, as we have just seen, physical capital and more advanced technologies have been the relative complements of human capital (by which we mean various types of skills including those gained in formal schooling). But if there was
technology-skill and capital-skill complementarity throughout much
of the twentieth century, did such complementarities exist during an
earlier period, such as America’s nineteenth- century industrial revolution? Can we extrapolate the relationships among skill, capital, and
technology further back in time?
The answer we provide here is that the relationship was nonexistent
further back in time. The origin of the complementarities can be found
around the turn of the twentieth century and was associated with the
shift to production methods such as continuous-process and batch operations and with the extensive use of electricity, all of which increased the
relative demand for human capital in the industrial sector. The question
we must address is precisely why these technological changes led to an
increase in the complementarity among human skill, capital, and technology. We provide the answer through reference to a framework that
we have developed more fully elsewhere.59 We also use the ﬁndings of
others on the evolution of manufacturing in the nineteenth century.
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A wide-ranging literature has established that physical and human
capital were not relative complements in the industrial past. Many of
the major technological advances of the nineteenth century, according
to this literature, substituted physical capital, raw materials, and unskilled labor, as a group, for highly skilled artisans.60 Rather than being
the relative complement to skill, physical capital was, for some time, a
relative complement of raw materials and, together with unskilled
labor, substituted for highly skilled individuals.61 The prototypical example is gun making. Cheap lumber in America fostered the use of
woodworking lathes and displaced hand ﬁtting in the production of
gun stocks by skilled woodworkers. The butcher, baker, glassblower,
shoemaker, and smith were also skilled artisans whose occupations
were profoundly altered by the factory system, machinery, and mechanization.62
Technological advance and human skill were not relative complements in the distant past but they are today. When did they become so?
Although an extensive literature has established that today’s relationships among skill, capital, and technology were not present in the more
distant past, it does not address when the switchover occurred. We
have argued above that technology-skill complementarity emerged in
manufacturing early in the twentieth century as particular technologies, known as batch and continuous-process methods of production,
spread. The switch to electricity from steam and water-power energy
sources was reinforcing because it reduced the demand for unskilled
manual workers in many hauling, conveying, and assembly tasks. Our
evidence here takes the form of a framework as well as the empirical results offered in previous sections of this chapter.

A Framework for Understanding the Emergence of
Technology-Skill Complementarity
We postulate that manufacturing production, for certain products,
began in the artisanal shop then shifted to factories (1830s to 1880s), to
assembly lines (early 1900s), and more recently to robotized assembly
lines.63 For other types of goods, however, the shift may have been
from artisanal shops or factories to continuous-process and batch
methods (1890s and beyond).64 The production process shifts did not
affect all goods similarly, and some were never manufactured by more
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than one method. But manufacturing as a whole progressed in the
fashion we posit: from artisanal shops, to factories (also assembly lines),
and then to continuous-process (also robotized assembly lines) or
batch methods.
We have in mind rather distinct notions for each process, following
a rich literature in the histories of technology and business. The distinction between the artisanal shop and factory is mainly in the degree
of division of labor. Factories are larger, with more specialized workers
and often more capital per worker. Batch operations, as we said before,
are used for processing liquid, semi-solid, or gaseous matters, whereas
continuous-process methods are used for products requiring little assembly and having few or no moving parts.
Few products went through all the stages we describe, but those that
did are informative. Automobile production began in large artisanal
shops. Like the carriages that preceded them, automobiles were ﬁrst
assembled by craftsmen who hand-ﬁtted the various pieces.65 Technological advances then led to standardized and completely interchangeable parts that were assembled in factories, later equipped with assembly lines as at Ford in 1913, by scores of less-skilled workers. Much
later, the robotized assembly line appeared, using fewer unskilled operatives and more skilled machinists. In the history of automobile production, the ﬁrst technological advances reduced the relative demand
for skilled labor whereas later advances increased it.
How did these technological shifts affect the relative demand for
skill? Let us sketch out the intuition of our framework.66 The manufacturing process is assumed to contain two distinct segments. In the ﬁrst
segment, raw capital must be installed and maintained by skilled labor.
We call this “machine maintenance” and it results in usable and workable capital. In the second segment, called “production,” goods are assembled or created with the workable capital and unskilled labor. All
workers in the production segment are assumed to be unskilled,
whereas all workers in machine-maintenance segment are skilled.
Given this simple yet revealing framework, what effects did the
successive production regimes—artisanal to factory to batch and
continuous-process—have on the relative demand for skill? The
answer depends on whether the increase in capital, by increasing the
demand for skilled workers, outweighed the increase in the demand
for unskilled workers to operate the usable and workable capital.
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The transition from artisanal shop to factory production probably
increased the capital-to-output ratio. More important is that the switch
to the factory most likely decreased the demand for skilled relative to
unskilled labor in manufacturing. That is, the industrial revolution
with the shift into various types of factories was, overall, deskilling.
The technological advances that later shifted production from the factory (or assembly line) to continuous-process or batch methods further
raised the capital-to-output ratio. More important to our argument is
that these advances served to increase the relative demand for skilled
labor, because the workable capital did not require an abundance of laborers in the production segment. Reinforcing these technological
shifts was electriﬁcation, the adoption of unit-drive systems, and the
automation of hauling and conveying operations which decreased the
demand for unskilled laborers.67
Our central point is that the technological shift from factories to
continuous-process and batch methods, and from steam and waterpower to electricity, were at the root of the increase in the relative demand for skilled labor in manufacturing in the early twentieth century.
These technological changes provide the origins of the transition to
technology-skill complementarity, which we believe to be in full
blossom today.68
Industries adopting advanced technologies (e.g., continuous-process
and batch methods) in the ﬁrst part of the twentieth century, according
to our framework, should have employed more skilled production
workers on average and had a larger share of nonproduction (white
collar) workers. These industries should have been more capital intensive and relied on purchased electricity for a larger share of their horsepower. These predictions are borne out by the empirical work we have
presented in the previous parts of this chapter.
Overall, our evidence is consistent with the notion that the transition from the factory to continuous-process production, starting as
early as 1890 and lasting through 1940, increased the relative demand
for skilled workers. The previous transition, from the artisanal shop to
the factory, appears to have involved an opposite force, although the
evidence is less solid. We do know that many industries that remained
artisanal (e.g., engraving, jewelry, clocks and watches) had far lower
capital intensity but higher worker skill (education) than the majority
of industries that shifted to factory production.
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The role played by skilled labor in machine-maintenance means that
capital and skilled labor are relative complements within any given
manufacturing production process. But capital and skilled workers may
be relative complements or substitutes in considering shifts among
different manufacturing processes. For example, the movement from
artisanal production to factories in the nineteenth century involved the
substitution of capital and unskilled labor for skilled (artisanal) labor,
while the adoption of continuous-process and unit drive methods in
the twentieth century involved the substitution of capital and skilled
(educated) labor for unskilled labor.

“It Isn’t Just Technology—Stupid”: A Summary
The primary purpose of this chapter has been to establish the continuity of the impact of technological change on the demand for labor
across the twentieth century. Great technological advances in recent
decades have increased the relative demand for skill; but, surprising as
it may seem, the early part of the twentieth century also experienced
great advances that increased the relative demand for skill, possibly to
an equal degree. Technological changes, however, were not always skill
biased. We located a turning-point in the late nineteenth century when
technological changes became, on net, skill biased.
Technological changes are not, in themselves, responsible for the increase in inequality in the recent period, just as they are not responsible
for the decrease in inequality during the earlier part of the twentieth
century. Thus the central point of this chapter, to paraphrase a mantra
of the 1992 presidential campaign, is that “it isn’t just technology—
stupid.” Since “it isn’t just technology,” the reason for rising inequality
cannot be located solely on the demand side. The other important part
of the answer can be found on the supply side. To do this, we turn now
to changes in the educational attainment of Americans.



II
EDUCATION FOR THE
MASSES IN THREE
TR ANSFORMATIONS



4
Origins of the Virtues

Throughout much of the nineteenth century and most of the twentieth, the U.S. educational system worked admirably. It created an
egalitarian system that put the elite systems of Europe to shame, as we
saw in Chapter 1. The enormous U.S. advantage in education that developed in the twentieth century rested on a set of institutions that
served to foster schooling in a variety of ways.
The key features of U.S. educational institutions—which we term
“virtues”—that were present in 1900 had largely taken shape in the
preceding century. Most had emerged in the period before the American Civil War. These virtues would determine U.S. educational development in the twentieth century and would enable the United States
to lead the world in schooling, particularly in educating the masses.
The subject of this chapter is the origin of these deﬁning features
during the republic’s ﬁrst hundred years.
The features include three of the most basic: public funding,
public provision, and the separation of church and state. Three
others were fundamental: a decentralized system containing thousands of ﬁscally independent districts, an open structure in which
youthful transgressions were often forgiven, and the ability of girls
to receive instruction in coeducational public schools, which we
term “gender neutrality.” These characteristics are so often taken for
granted that it seems inconceivable that there was ever a time in the
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history of the United States when they did not exist. But, indeed,
there was.

The Virtues of American Education
By virtues, we mean a set of characteristics that originated in basic
democratic and egalitarian principles and that inﬂuenced the educational system. The virtues, to repeat, include public provision by small,
ﬁscally independent districts; public funding; secular control; gender
neutrality; open access; and a forgiving system. These virtuous features
are summarized by the word “egalitarianism.” They have held the
promise (if not always the reality) of equality of opportunity and a
common education for all U.S. children.1
An early outcome of the virtues was the rapid diffusion of schooling
and educational institutions throughout much of the young nation. By
the mid-nineteenth century, the enrollment rate among children and
youth in the United States exceeded that of any other nation in the
world.2 The primary reason that we deem these features virtues is that
they produced a relatively high level of schooling and educational attainment.3 They did so from the mid-nineteenth century and continued to function well into the latter part of the twentieth century,
when some of the virtues began to be questioned.
The U.S. lead in primary schooling narrowed toward the end of the
nineteenth century as parts of Europe began to educate their masses,
but then greatly expanded in the early part of the twentieth century as
America was swept up in the high school movement and as the transformation to mass higher education began. The preeminence of the
United States in mass education continued up to the 1980s; but this is
getting ahead of our story.
The virtues of long ago need not be the virtues of today. They also
need not have been virtuous in all places and at all times in the past.
For example, the existence of numerous and small ﬁscally independent school districts was an important virtue of the past and it enabled educational progress, but today small ﬁscally independent districts, with their widely divergent levels of taxable land and real
estate, are often seen as a source of inequity in school resources and a
hindrance to educational advances for children from low-income
communities.
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The openness and forgiveness of the U.S. educational system is
another example of changing virtues. These features were once viewed
as enabling youths to make up for deﬁcits in their backgrounds and to
escape severe penalties for their past misdeeds. But these features are
often seen today as an excuse for schools to lower academic standards
and for teachers to avoid having to deal with problem students. Yet
another example is local control in educational funding and decision
making. Decentralization may have facilitated rapid educational progress
across many communities, but local control also meant that de jure
racial segregation persisted in many southern cities, even after Brown v.
Board of Education (1954), and that de facto segregation existed in numerous districts outside the South.
The features we deem as virtues were often accompanied by corollary or accessory characteristics. The existence of large numbers of ﬁscally independent districts meant that small localities were required to
raise funds for schools. Real estate taxation was the most effective
means of funding education, in part because land cannot migrate
whereas most other forms of capital can, and do, in response to taxation. The existence of small, local school districts meant that minor
governmental units, such as townships, could compete for residents
along many dimensions.
A forgiving system cannot be so severely tracked that students
cannot make up for past wrongdoings. The educational systems of
Germany and other nations of northern Europe, in which some students did an industrial curriculum and a far smaller group were
groomed for the universities, were eschewed in favor of an academic,
yet practical, curriculum in the United States.
The virtuous aspects of these features were not always intentional, as
in the case of the small school districts. There were practical reasons to
have large numbers of ﬁscally independent school districts in rural
America, which derived as well from the American desire for community
control and local taxation. Similarly, the more vicious aspects of these
same features also may have been unintentional and their unintended
consequences may have worsened over time. Some districts became
considerably richer than others and had better schools. With rising inequality over the past several decades, geographic sorting on the basis of
income has become more extreme.4 Many have deemed this outcome a
non-virtuous consequence of having small, ﬁscally independent districts.
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But, for some time and in many places in America, the features we
just described gave rise to extraordinarily beneﬁcial outcomes. These
outcomes were far better than were those of other countries, which
often had educational systems with diametrically opposing features. If
the decentralization of America led to the growth of mass secondary
schooling, then the centralization of control that characterized most
European school systems stiﬂed it. If an open and forgiving system
gave disadvantaged and errant youths a second chance, then the insistence on standards and accountability of many European systems reinforced a caste system. It is, in part, for these reasons that we deem the
features of the U.S. educational system as virtues, at least for much of
the period (in Chapter 6 we further defend the characterization of
these features as virtues of the past). It is sufﬁcient for now that they
be seen simply as important aspects of the U.S. elementary and secondary educational systems that existed around the turn of the twentieth century.
The most important of the features of U.S. elementary and secondary education around 1900 were its public funding and public provision. These twin characteristics formed the essence of public education. Publicly funded education need not be publicly provided, as in
the example of vouchers today; similarly, publicly provided education
need not be publicly funded, as in the example of tuition payments and
rate bills of the nineteenth century.
Schooling in 1900 was not only publicly funded, but it was also provided by tens of thousands of ﬁscally independent school districts.
Some of these districts, mainly those of the nation’s large cities, served
enormous numbers of children and were geographically large as well.
But the vast majority of districts in 1900 were small, both in terms of
their geographic size and the number of children they served. The majority of children, moreover, resided in relatively small districts. The
nation’s school system, therefore, was a highly decentralized one at the
start of the twentieth century and it has remained decentralized to the
present day, although not nearly to the same degree that it once was.5
Education in terms of its funding, stafﬁng, and curriculum, therefore, was largely a local affair at the turn of the twentieth century. In
1900, the U.S. federal government had virtually no involvement in primary and secondary education, although it had once played an important role in the granting to states of federal lands for educational
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funding. Far later in the twentieth century, the federal government
would take on an increasingly important, yet still relatively modest,
role. Most states around 1900 also played a relatively small ﬁscal role in
education. In its decentralization, the U.S. system was, and continues
to be, the polar opposite of many of its European counterparts.6
Decentralization is not the only contrast between the American and
European elementary and secondary school systems. One of the most
important differences around 1900 was that U.S. schooling was not an
elite system in which only a small number of bright young boys could
attain an upper secondary school education, and thus continue their
studies in a college or university. Schools were, by and large, open to all
and were forgiving to those who did not shine in the lower grades. U.S.
programs trained young people to enter college or begin various jobs,
including homemaking. Around 1910 most newly employed male high
school graduates were in white-collar jobs.7 Secondary schools, in the
years to come, would place increasing emphasis on vocational and
lifestyle courses and the change in curriculum would lead many to take
a less academic track.
The extensive gender equality in U.S. education was another virtue
of the American system. High school entering classes in 1900, for example, contained an almost equal number of boys and girls. Considerably more girls than boys were in attendance in the upper secondary
school grades, and a larger proportion of females than males eventually
graduated. Gender neutrality existed in the ability of girls to obtain
more years of schooling at least through secondary school, but gender
neutrality in the quality of schooling and the continuation to college
were often other matters.
Equality in education was not ubiquitous across all groups, of course.
In 1900, African American youth were educated in segregated schools
throughout the South; they had once been educated in de jure segregated schools in parts of the North as well. The South’s segregated
schools were not equal in any manner, despite the 1896 Plessy v. Ferguson decision of the U.S. Supreme Court, which was interpreted to
mean that schools could be separate only if they were equal. In the
North, furthermore, many poor children, often of immigrant parents,
were educated in inadequately funded schools even when other schools
in the same district were better funded. Even so, educational advances
touched more children in the United States than they did in Europe
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and enabled considerably more youth to advance to secondary schools
and even to higher education well into the twentieth century.
Finally, public education in the United States was secular by 1900 in
the sense that organized religious groups generally did not receive state
and local funds to run schools. Nonsectarian education did not mean
that bibles and prayer were absent from the public school classroom,
for they remained part of it for a long time. In 1900, the separation of
church and state in the provision of public education was largely the
doing of the states, not the federal government. In contrast, recent interpretation of the Establishment Clause of the U.S. Constitution is an
important feature of more modern school debates.8
All the virtues just discussed were distinguishing features of U.S. elementary and secondary education long before the start of the twentieth century. Similarly, the U.S. higher education system contained
distinctively American features that had been formed prior to 1900.
Higher education in the early twentieth-century United States was
open, ﬂexible, geographically close to its primarily rural constituency,
connected to state and local concerns, practical in its curriculum, and
diverse in many dimensions. It contained a wide-ranging, viable private
sector and a growing, multilayered public sector. Competition existed
both between and within the public and private sectors. In these many
ways the institutions of American higher education differed greatly
from those in most European nations. But, as in the case of secondary
education and probably to a far greater extent in higher education, further distinctive characteristics would take shape in the decades after
1900. The factors that drove these changes and their impact are addressed in Chapter 7.

The Origins of the Virtues: The First Hundred Years
of the Republic
Our history of the virtues of U.S. education begins at the dawn of the
new republic as we explore the origins of six important features:
(1) public provision of education, thus the establishment of common
schools; (2) numerous and small ﬁscally independent districts, thus decentralization and competition; (3) public funding of schools, thus a
free education for all; (4) nonsectarian public schools, thus the separation between church and state in educational ﬁnance and control;
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(5) gender neutrality in access to public education, thus a public education regardless of sex; and (6) an open and forgiving system, thus mass
education.9 Virtues (1) and (2) are intricately connected and our discussion aggregates them.
We focus here on common or elementary education in the nineteenth century and in later chapters shift to secondary and higher education in the twentieth century. Education in the lower grades diffused
in the nineteenth century and secondary school and higher education
followed in the twentieth century. Mass secondary schooling in the
early twentieth century was possible only because universal elementary
school education had already spread throughout most sections of the
nation. Mass elementary school education, in turn, was attainable because common schools were free throughout the nation by the 1870s at
the latest.

Founding Ideas
Many patriots of the new nation and signers of the Declaration of Independence, such as John Adams, Benjamin Franklin, Thomas Jefferson, and Benjamin Rush, wrote extensively about educational institutions. In some instances, the Massachusetts Constitution of 1780
drafted by John Adams for example, their ideas were widely shared and
quickly adopted.10 But that was not often the case and most of their
plans never bore fruit. Although many of their statements about education were deeply held by themselves and most other Americans, some
of their writings were propaganda tracts to help speed the development
and integration of the new republic. These treatises, whatever their intent and immediate success, helped coalesce a growing sentiment in
the new nation for a strong educational foundation. Perhaps most important is that their ideas spoke to the concerns of those who formed
the union.11
Almost all these authors wrote compellingly of the critical importance of education in a democracy to enable Americans to perform
their civic functions, such as voting, and to prepare them to run for
ofﬁce and lead the nation. Some revolutionary thinkers had more
visionary ideas concerning the role of education and how the nation’s
educational system should be organized. Jefferson and Rush, for example, elaborated schemes for entire educational systems ranging from
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elementary schools to colleges and universities. Jefferson’s plan for Virginia contained three levels of schooling: elementary schools, which
formed the bottom level, would be open to all and publicly funded;
academies, at the middle level, were to be publicly funded and available
to able boys; and William and Mary College, the highest level, would
award scholarships to needy, bright boys. Ironically, given his political
views on the relative role of the federal and state governments, Jefferson’s plan may have failed because it was insufﬁciently local in its
funding.
To Benjamin Rush, the most prominent physician of his age and a
renowned public ﬁgure, education mattered not only for the infant
democracy, but also for its economy. Expenditures on education, according to Rush, would lessen taxes because they would increase “the
proﬁts of agriculture and [promote] manufacturing.” He called for the
study of practical subjects, a curriculum that would soon become part
of the quintessentially American form of education. “Agriculture,” he
aptly noted, “is as much a science as hydraulics or optics.”12 “The study
of Commerce and the principles of Money,” he more idealistically suggested, would have an “effect as next to those of religion in humanizing
mankind.”13

Public Provision of Schooling by Small, Independent Localities
(Virtues 1 and 2)
common schools in the early republic
Schools existed everywhere in the early republic for most free youths,
in communities of every size, much as they had done prior to the revolution. The schools were often termed “common schools,” a name that
persisted into the twentieth century in rural areas. In most towns these
schools were eventually called elementary schools and, in some cities,
grammar schools existed for the older students. For simplicity of usage,
we will call all schools in the pre-1870 era that educated children from
about 5– to 14–years old common schools, even though many of them
included older children and even though some were graded by age and
would have been termed elementary or grammar schools.
The phrase “common school education” has meant many things and
the term continued to be used for nearly a century and a half. In the
early nineteenth century, a common school meant one that was publicly
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maintained and belonged to the community. The term was used in
opposition to a private school, either secular or denominational. On a
practical level it connoted an inclusive school, one of all the people and
“common” to them. A common school bound the community together
and taught commonly held principles and elementary subjects. As the
graded elementary schools of the towns and cities increased in number
and size, the common school came to mean the one-room schoolhouse
of rural America, and the term “common school” became reserved for
the ungraded elementary school.
decentralization of control
The common schools of the early republic were organized at the local
level and were funded in a variety of ways. “Local” did not always mean
exactly the same type of governmental unit in all parts of the nation
and its meaning has changed over time within regions. The New England township was for most of its history the smallest unit that governed school ﬁnance and curricula decisions. The township joined residents of a town with those of the rural and village communities that
surrounded it. A smaller unit—the school district—had once been the
locus of school governance in Massachusetts and existed until the
1840s.14
The New England township model migrated west with New Englanders and was replicated in much of the nascent Midwest. But
school districts, of varying sizes, were the smallest levels of educational governance in other parts of the young nation, including certain
parts of the Midwest. Thus the jurisdictional unit for educational decision making ranged in size and in organizing principle. There were
township communities in New England, groups of farm families in
the newer states, and religious parishes in Connecticut, to mention
just a few.
financing schools: school funds and
the property tax
Even though schooling was, by and large, a local concern in the nineteenth century, both state and federal governments played important
enabling roles. That the states played a role in the nineteenth century
should not be surprising, since education is one of the powers “reserved
for the States” by the Tenth Amendment of the U.S. Constitution.
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Most Americans in the period of the early republic, if we infer from
their behavior, preferred that their local communities provide for
their children’s education and levy the taxes to pay for some or all of
the expenses. But localities did not initially have taxing authority and
states had to pass enabling legislation to allow localities to impose
taxes. By the 1820s most of the states of the Northeast had passed
legislation allowing their towns to impose taxes. For example, Connecticut did so in 1794, Rhode Island in 1828, and New Jersey in
1829.
States later passed legislation that forced localities to provide
schooling free of charge for the full length of the school year. Massachusetts, in 1827, required that towns exceeding 50 families support
their schools through taxation since it had in 1826 foreclosed the possibility of raising funds for teachers through a “user tax” (which we discuss in more detail later). Some states, such as New York, provided
matching funds to localities for various school expenses, including
teacher salaries and school buildings.15
The beneﬁts of decentralized ﬁnancial control are several. In
Chapter 6 we discuss the advantages of smaller decision-making units
in the spread of secondary school education, particularly in its early
stages. Another beneﬁt concerns efﬁciency gains in the production of
education that may result through greater competition in the provision of schooling. Decentralization, however, is likely to increase inequality in funding across school districts.16 Some districts will be
richer than others and will be able to raise more tax revenue to
support schools. Within this important trade-off of equity and efﬁciency in the provision of local public goods, the property tax looms
large and has played an important role in the local ﬁnance of education.17
Under local control with a property tax, improvements in the production of school quality increase the market value of land, and thereby
of housing, through a process known as capitalization. With a constant
tax rate, the increased value of housing gets translated into greater revenue for the district.18 The decentralization of ﬁscal control, the large
number of ﬁscally independent districts, and the use of the property tax
may all have been efﬁciency enhancing innovations; however, it is
likely that each originated in the pragmatic concerns of the day and not
from a recognized sense of the potential beneﬁts.
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The often forgotten player in early educational funding is the federal
government. Its role in the nascent years of the republic was considerably greater than it was to be later in U.S. history.
The federal role in education was formalized at the start of the nation
when the Land Ordinance of 1785 was passed under the Articles of
Confederation. Written by Thomas Jefferson, it devised a way to deal
with the lands in the northwest that were ceded to the federal government by the original 13 states. Jefferson’s plan divided the lands into
townships, six miles square, each consisting of 36 square-mile sections.
Each township was to receive one section to ﬁnance the schooling of its
children through the sale of the land. Two years later, in 1787, Congress
adopted the Northwest Ordinance, which provided for the creation of
from three to ﬁve states from these lands. Illinois, Indiana, Michigan,
Ohio, and Wisconsin were eventually carved out of the Northwest Territories.
As the federal government acquired new territories the precepts of
the Land Ordinance of 1785 were followed. Townships were surveyed
with one section in each reserved as an endowment for schools. After
California entered the Union in 1850, two sections, rather than one,
were allotted to educational funds in each township, and four sections
were allocated in the Southwest due to the low value of land.19 The
federal role in encouraging education through grants of land continued
into the nineteenth century with land grants to the states to fund colleges, ﬁrst in an ad hoc manner and later through the two Morrill land
grant acts (1862 and 1890) discussed in Chapter 7.

Public Funding of Schools (Virtue 3)
The movement for free schools began in New England, where the
fervor for a public role in education was the greatest. It spread with the
migration of New Englanders to the new lands of the Midwest and
West, diffused into the Middle Atlantic states, and was eventually imposed on the South after the Civil War.
The passage of state legislation in the pre–Civil War era requiring
that school districts be ﬁscally responsible for the schooling of youths
has been interpreted as a turning point in the history of education.
These acts, according to many, were crucial ingredients in the increased
education of Americans and the hallmark of the egalitarian nation. The
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actual history, however, is more complicated and the precise manner in
which free schooling was accomplished is an involved tale.
The reason for the complexity is that many municipalities and school
districts had free schools long before the states required that they did,
and public funding existed for some part of the school year even when
tuition was charged for the remainder. The real history of free
schooling requires that we examine exactly how schools were funded.
the rate bills
At the start of the new nation, the funding of schools was accomplished
through a combination of state funds accumulated through the sale of
public lands, parental contributions (known as rate bills or tuition), and
local taxes. The state funds were adequate at ﬁrst, but population increase
and expanding school enrollment meant that other ﬁscal means had to be
found. The search for additional funds led ﬁrst to fees called “rate bills”
and then to the use of local taxes, mainly the property tax, and state taxes.
Rate bills were imposed at different moments in each state’s history.
Rate bills were tuition payments for the use of public schools and, at
certain times and in particular areas, were levied on families whose
children attended school. In most communities that had rate bills,
these tuition payments were charged for days in attendance exceeding
some number provided by the community free of direct charge. In
others they were levied for the full term. Because the school teacher
was the most important expense, and often the only one, families in
rural areas and even in some cities often paid for services in-kind with
the provision of room and board, in addition to a stipend.
In Massachusetts, a state at the forefront of education from the nineteenth century, towns with more than 50 families were required, to
provide six months of elementary schooling out of public funds. The
requirement did not rule out the private payment by parents of additional sums to extend the term. In New York State, funds from land
sales and other state sources supported local schools until 1828, when
the use of rate bills began. From 1828 to 1868 these private fees provided half the salaries for teachers whereas state funds and local taxation provided the rest.20 In Connecticut, the sale of the state’s Western
Reserve lands in Ohio created a school fund of sufﬁcient size to support local schools for some time. But, similar to New York, rate bills
were eventually imposed to provide additional funds.
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The campaign for free schools in most states was a battle to eliminate the rate bill and an appeal for alternative means to fund public
schools. The crusade, known historically as the “common school revival,” is among the best known and most studied episodes in American
educational history. The campaign involved impressive ﬁgures such as
Horace Mann, who was the leader of the movement between the Jacksonian era and the Civil War.21
The spread of free schooling in the antebellum period has rightly
been hailed as fundamental to the diffusion of mass schooling in the
United States. But what were the actual roles of the state laws that
abolished rate bills and of the common school revival to the provision
of free schooling and the increased education of youth? At ﬁrst blush,
the answers seem obvious. A campaign for free schooling was undertaken, state laws abolishing the rate bills were passed, and school enrollments, in consequence, increased. Not so fast. The real answer will
take considerably more effort since the causal impacts of the state laws
and the crusade may not be what they ﬁrst appear.
The abolition of the rate bills occurred in a complicated manner in
most states, even though it was relatively simple in some, such as Massachusetts and Maine, which abolished their rate bills before 1830, and
New Hampshire, which never had one. Publicly provided common
schools in most other northern states continued to be ﬁnanced out of
both public and private funds until the mid-nineteenth century; however, some major cities and other communities in these states abolished
rate bills long before they were legislatively ended by the states. Another complication was that rate bills often covered just part of the
total cost of schooling, and occasionally only a small part. The rest of
the cost was a public charge long before the abolition of tuition fees.
The common school systems of the early republic formed a patchwork quilt of ﬁnance and provision. Most communities had publicly
provided and publicly funded schools. Many allowed parents to pay for
extended days beyond those provided by the district. Other communities had publicly provided but privately funded schools with rate bills
covering the entire cost. In certain cities, most children were educated
in private schools. Those without means were educated in pauper
schools that were communally or philanthropically supported and
often church-based. Because 80 percent of free Americans (84 percent
of 5- to 14-year-olds) lived in rural places and small towns in 1850, not
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in larger cities, the system of quasi-public common schools with both
taxes and rate bills must have predominated.22
free schooling for all: the common school crusade
The funding of the common schools in the early republic differed
greatly from what would soon unfold. What developed would be the
enduring legacy of a movement to fund schools entirely out of local
and state revenues and rid the nation of rate bills and pauper schools.
In the years before the American Civil War an educational system
evolved in which the community paid for the schooling of all its (free)
children. Under this system the taxes of older property owners, whose
children had already attended school, would pay for the schooling of
other children, most likely those of younger members of the community. Communities would bond together in a system of “overlapping
generations” in which the older members implicitly paid back to the
community what they had received a generation before. Moreover,
the schools would be common for all the children, no matter how poor
the parents. With free schools for all, so the theory went, only the very
wealthy would elect to send their children to private tuition-based
schools and pauper schools would no longer exist.
Although full public funding for common schools spread throughout
the northern and western states in the decades before the Civil War,
the task was not fully complete in the North and West until 1871, and
it was not until the 1870s that the South had free schools. The year that
all rate bills were abolished for the states of the northeast and the “old
northwest” is given in Table 4.1. Massachusetts, Maine, and New
Hampshire did not have rate bills by 1826. In Connecticut, Rhode
Island, New York, and New Jersey, statewide free schooling legislation
was not passed until after the Civil War. In the 1870s, with Reconstruction, free schooling was imposed on the states of the Confederacy.
In many nations the impetus for state funding came from compulsory schooling laws. The state became obliged to provide sufﬁcient
schools and teachers when students were compelled to attend. But that
does not appear to have been the case for the United States. For all
states listed in Table 4.1, the ﬁrst compulsory education law was passed
after rate bills were eliminated, and in most cases long after.23
It should be clear from the inclusion of the South in the group of
states with free schooling in the 1870s that the existence of public
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Table 4.1. Free Schooling, Rate Bills, and Compulsory Education Laws in the
North and Midwest
State
New Hampshire
Maine
Massachusetts
Pennsylvania
Wisconsin
Indiana
Ohio
Illinois
Iowa
Vermont
New York
Connecticut
Rhode Island
Michigan
New Jersey

Year Rate Bill
Abolished

Year of First Compulsory
Education Law

n.a.a
1820b
1826
1834
1848c
1852d
1853
1855
1858
1864
1867e
1868
1868
1869
1871

1871
1875
1852
1895
1879
1897
1877
1883
1902
1867
1874
1872
1883
1871
1875

Sources: Rate bill abolition: Cubberley (1947, orig. pub. 1919), p. 205, which is consistent
with Adams (1969, orig. pub. 1875); Fishlow (1966a) for Indiana, Iowa, and Wisconsin.
Cubberley makes no mention of the New Hampshire and Maine dates. Compulsory
education laws: Deffenbaugh and Keesecker (1935), p. 8.
Notes: In addition to the New York State cities mentioned in the footnotes to this table,
Providence, Baltimore, Charleston, Mobile, New Orleans, Louisville, Cincinnati, Chicago,
and Detroit, according to Cubberley, had free schools for about 25 years before their
respective states abolished the rate bill.
a. New Hampshire apparently never had a rate bill. See Bush (1898) and Bishop (1930).
b. Cubberley (1934, orig. pub. 1919) notes that Maine’s constitution (1820) required
towns to “provide suitable support for schools.” See also Chadbourne (1928) and Nickerson
(1970) who make no mention of a rate bill.
c. Fishlow (1966a) notes that Wisconsin abolished payments in its constitution, which
passed in 1848.
d. Fishlow (1966a) gives the date as 1851.
e. Cubberley (1934, orig. pub. 1919) reports that many of the larger, and even some of the
smaller, cities of New York provided for free schools long before the rate bill was abolished
in the state. These include New York City (1832), Buffalo (1838), Hudson (1841), Rochester
(1841), Brooklyn (1843), Syracuse (1848), Troy (1849), and Utica (1853).

funding did not mean that schools were well funded or that all children
received equal amounts of funding. Even for the richer states, the
quality of schooling varied across place and changed over time as the
demand for better schooling increased. The average length of the Massachusetts public school session, for example, was about 165 days in the
1840s but about 192 days in the 1870s.24
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The abolition of tuition payments in a state would seem to indicate
that public schools became free overnight and that the cost to parents
of educating their children changed suddenly. That may have been the
case in some states and in some areas in these states, but in most states,
the shift to free education was more gradual than is indicated by state
law changes.
The signiﬁcance of the demise of the rate bills depends on the fraction of the year that was paid for by districts prior to the establishment
of free schooling. It also depends on the number of districts and municipalities that already had free schools before the advent of free
schooling at the state level.
As we mentioned before, many municipalities, often the larger
cities, abolished school fees earlier than did the entire state. The
larger cities in New York State, for example, and even some of the
smaller ones, abolished the rate bill long before the entire state did in
1867. New York City did in 1832, Brooklyn did in 1843, and many of
the cities that lined the Erie Canal did in the 1840s.25 Almost all the
great port cities of the antebellum period, including those in the
South, had free schools many years—even decades—before their
states abolished the rate bill. Two-and-a-half decades before their respective states abolished the rate bill the southern cities of Baltimore,
Charleston, Mobile, New Orleans, and Louisville had free schools, as
did Cincinnati, Chicago, and Detroit in the “West,” and Providence
in the East. Even though Connecticut abolished the rate bill in 1868,
the majority of school districts had established free schools about a decade earlier.26 Dubuque and other Iowa school districts had free
schools in 1856, although rate bills in Iowa City covered half the total
expenditures in 1857.27
Not only did many districts abolish the rate bill in advance of state
legislation, but the number of publicly provided free school days, even
in districts that had rate bills, was substantial in many districts. We do
not, however, know of any comprehensive study giving the fraction of
the school year paid by districts prior to rate bill abolition and thus
cannot fully assess the ﬁscal impact of the abolition of rate bills.
The shift in local ﬁnance from the levying of fees on families based
on the number of weeks attended per child to taxation without any
“user fees” should have increased enrollment and attendance if the rate
bills really mattered. On the other hand, rate bills would have had less
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consequence if the publicly funded term was already long, if a substantial fraction of children already lived in free school areas, or if tuition
payments mattered little in parental decisions about schooling. School
enrollment and attendance data for the periods before and after the
abolition of the rate bill can shed light on the issue. Even though the
evidence is thin for the antebellum period, and must be interpreted
with caution, revealing data exist for various states.
Two of the most studied states in antebellum educational history are
Massachusetts and New York. Several researchers have extensively
used the records of these states, as well as those compiled by the U.S.
Census in 1830 and 1840 in its school censuses. Comparisons between
the two states may be instructive because Massachusetts eliminated its
rate bills in 1826 whereas New York State did not do so until 1867,
some 41 years later.
In a careful study of the antebellum “common school revival,” Albert
Fishlow reported that 73 percent of all 5- to 19-year-olds in Massachusetts were enrolled in schools in 1830 and that 69 percent were in 1840.
The comparable ﬁgures for enrollment in New York schools are nearly
identical—74 percent in 1830 and 69 percent in 1840.28 These ﬁgures
suggest that the legislated abolition of rate bills had little impact on aggregate school enrollment.29
Other sources on antebellum educational statistics are the 1850 and
1860 U.S. population census manuscripts, which record whether an individual attended school for at least one day during the census year.
The census school rate in 1850 for (white) children 5 to 19 years old in
Massachusetts was 67 percent and 63 percent in New York. That in
1860 was 65 percent for Massachusetts and 62 percent for New York.30
Although the levels implied for youths are high, probably too high
using the enrollment or school rate data, there is no reason to believe
that the data for New York and Massachusetts are biased relative to one
another.
The comparison between New York and Massachusetts is telling.
Around 1840 both New York and Massachusetts achieved almost equal
enrollment rates even though Massachusetts had abolished the rate bill
in 1826. Enrollment rates remained similar in 1850 and 1860, even
though New York State did not abolish its rate bill until 1867.31 One of
the possible reasons for the lack of importance of the rate bill for New
York State, as we have already seen, is the fact that many of its cities
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and some of its towns provided free schooling before the state mandated it.
Conﬁrmatory evidence is provided by the states of the Midwest and
reinforces the conclusion we draw from the New York–Massachusetts
comparison. Schooling rates in the Midwest were substantial before the
rate bills were abolished at the state level. Enrollment rates in the Midwest were around 55 percent in 1850 and they increased by another 10
percentage points to 1860. During that decade, or immediately before,
four of the states (Illinois, Indiana, Ohio, Wisconsin) abolished their
rate bills; yet much of the increase in enrollment in the area had already occurred.32
These ﬁndings do not indicate that the free-schooling campaign was
unimportant. On the contrary, the provision of free schooling mattered
considerably to mass education. Rather, the point we are making is
that many localities were already providing a considerable number of
community-funded school days prior to the state abolition of the rate
bills.33 In addition, many municipalities and school districts had adopted
free schooling prior to the abolition of the rate bills at the state level.
The evidence points to the importance of local, rather than state, regulations and to grassroots action rather than top-down campaigns.
The case of the rate bills is one of many instances in U.S. educational history demonstrating that local control fostered educational expansion and that local districts expanded educational access before
state mandates.34 Thus our ﬁndings, while not suggesting that the free
schools for all crusade was unimportant, do point to the existence of
and importance of grassroots educational movements.
horace mann and the “school men”
Historical interest in the abolition of the rate bills stems in part from
the importance of free schooling, but it also derives from the individuals who mounted the campaign to spread public schooling throughout
the young nation. Whether or not their personal feats affected the end
result is a matter of some dispute. What is clear is that they were dedicated individuals whose appeals and arguments were often decades
ahead of their time. Among the best known of these ﬁgures were
Horace Mann, the secretary of the Massachusetts Board of Education
from 1837 to 1848, and Henry Barnard, his counterpart in Connecticut and Rhode Island who served the former from 1839 to 1855
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and the latter after his Connecticut position was temporarily abolished
in the 1840s.35 Both Mann and Barnard published widely read journals
that disseminated their ideas about free and common schooling.
Horace Mann became the ﬁrst secretary of the Massachusetts Board
of Education in 1837, a decade after the state adopted legislation requiring localities to pay for all public schooling and constrained localities from imposing tuition charges. His goals, like those of other free
school advocates throughout the nation, were to maintain the quality
of the common schools, raise the standards for teachers, build more
and better schools, and increase the length of the school year. To put it
bluntly, Mann was a tireless advocate of mass education and he used
every tactic he could muster to achieve his goal.
In response to a decreased interest in public education around 1840,
possibly due to the depressed state of the national economy or to political events closer to home, Mann devised a way to convince the state
legislators of the merits of an excellent public school system.36 He
constructed a questionnaire to demonstrate that education in the
Commonwealth should be valued because it produced efﬁcient
workers. The educated worker, Mann wanted to show, was productive
on the job, adapted more easily to new technologies and even added to
them.
Mann’s questionnaire was ahead of its time in its empirical sophistication but was probably more a tool of propaganda than of scientiﬁc
inquiry. “My object,” he wrote “has been to ascertain the difference in
the productive ability—where natural capacities have been equal—
between the educated and the uneducated.” He chose to survey “manufacturers of all kinds . . . machinists, engineers, railroad contractors,
ofﬁcers in the army” who hired hundreds of people. He chose large
employers to enable comparisons between workers with ample and
with minimal common schooling. In his Fifth Annual Report (1841) he
shared some of the completed questionnaires with his readers. Although the responses he offered were few in number (there were only
ﬁve), his summary continued for 20 pages of exhortations regarding
the enormous gains from having an educated work force.37
Grassroots Movement or Top-down Crusade?
A large and often contentious literature has emerged on the role of
schools in socializing youth in the nineteenth century. Some historians
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have interpreted the documents of the past as evidence that manufacturers and property owners wanted to fund schools to create a group of
docile workers out of immigrant children, often Catholics.38 Horace
Mann and his counterparts were dedicated, motivated, energetic individuals who formulated clever, often valid, arguments for the public
provision of schooling and its increased funding. Yet some have interpreted increased schooling as a measure of the success of school bureaucrats, such as the “school men” (dedicated champions of free
schooling), in expanding their sphere of operations. Was there more
behind the spread of public schooling than egalitarian virtues?
An important similarity between these arguments is the view that
educational expansion emanated mainly from those nominally in
power. This interpretation gives credit to the manufacturers, the large
property owners, and the so-called school men. According to this argument, each of these groups may have had a different reason for expanding education or making it free, although they were uniﬁed in
their desire to impose education on the masses.
A rather different view is that educational reform was largely a
grassroots movement. It may have been hastened by the efforts of the
school men, but educational reform according to this view was genuinely demanded by parents and the community. Interestingly, these
two views of the spread of free common school education in the nineteenth century are repeated in the debates about the spread of secondary schooling in the twentieth century (we will return to these issues in the discussion of the high school movement of Chapter 6).
Each of the arguments contains certain elements of truth, some
more so than others. Across much of America, mass education was a
truly grassroots movement. Its popular base is clear from the referenda
in many states that led to the passage of constitutional amendments,
constitutions, and legislative statutes providing for taxation and free
public education.39 It is also clear from the role of the migration of
New Englanders into the western lands and the institutions they
brought with them. Yet it is also the case that public education was
championed by energetic and persuasive school men such as Horace
Mann, and that some manufacturers and property owners, particularly
in the wake of the large migration of the Irish to New England, wanted
to create Protestant Americans out of newly arrived Catholics. Protestants, as the religious majority, wanted to prevent the growing minority
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of Catholics from gaining control of school funds. In one important
case—that of New York City—the battle over school funds led to the
early separation of church and state in the provision of education. We
will soon explore the case in some detail.

Separation of Church and State (Virtue 4)
nonsectarianism
Mann’s Fifth Annual Report of 1841, which we discussed above, may
have been motivated by political attacks on him in the Massachusetts
legislature around 1839 concerning what others saw as his creation of
“Godless schools.” Mann, a Unitarian, wanted schools to educate all
children regardless of faith and he espoused nonsectarian schools. The
old-line Puritans in Massachusetts rose up in protest. After much debate, precipitated by a request by Catholics for a share of the state’s educational funds, Massachusetts amended its constitution in 1855 to
prohibit state and local funds raised for education to be awarded to sectarian schools.
The separation of church and state for Mann and others, it should be
noted, did not bar the teaching of religion. Nonsectarian schools in the
nineteenth century did not imply secular, godless school rooms.40 Although maintaining the Protestantism of the schools was an important
ingredient in the separation of church and state, the issue of commonality within Protestantism loomed large as well. Religious fervor rose in
early to mid-nineteenth-century America, as is apparent from the proliferation of Protestant religions and the disestablishment of the Congregationalist Church in Massachusetts in 1833.41 A common education for
all Protestant children required that public schools be nonsectarian but
did not require that they be secular in their instruction. That change
happened considerably later—in the mid-twentieth century.42
Six states preceded Massachusetts in banning the use of state and
local schools funds by churches. New Hampshire had done so in its
constitution in 1792 as had Connecticut in 1818. New Jersey, Michigan,
Ohio, and Indiana followed suit from 1844 to 1851. Almost all the states
that entered the union before 1876 amended their constitutions to provide for the restriction regarding the use of school funds by religious
bodies. States that entered later were required by an act of Congress,
passed in 1876, to include the same prohibition in their constitutions.43
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Figure 4.1. Year of Statehood and Prohibitions Regarding Use of Public Funds for
Religious Schools. The dotted horizontal and vertical lines are given for 1876, the
year Congress passed a law requiring new states to include the prohibition in their
constitutions. Cubberley does not have information on the following states, some
of which passed legislation to prohibit public funding of church schools: KY, MD,
ME, NY, RI, TN, VA, and VT. For example, according to Torpey (1948, p. 234),
the New York state legislature mandated in 1805 that public money for New York
City’s free schools could be used only by those institutions not controlled by a
religious group. Sources: Cubberley (1934, orig. pub. 1919, p. 239); Torpey (1948).

A graph representing the year of statehood and the year the state
amended its constitution (or adopted one) to prohibit the use of public
funds to support sectarian schools is found in Figure 4.1.
case study: new york city
Cities contained most, if not all, of the factions just described in the
debates over free schooling. Nowhere were these factions more active and more involved in intrigue than in the story of the origins of
free schools in early 1800s New York City. Religious charities, civic
leaders, parents, local politicians, and state legislators all played a key
role.44
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In turn-of-the-nineteenth-century New York City, education was not
a public concern. Private schools trained children whose parents could
afford the tuition, and pauper or charity schools often run by church
denominations dealt with the others. Many of the private schools,
known as “common pay schools,” were relatively inexpensive and served
working-class families, such as those of the artisan or shopkeeper.45
But by the 1840s New York City schools were publicly funded for all
who wanted to attend. The turnaround that led to free schooling arose
not because of the common school crusaders of the period of Horace
Mann. Rather, free schooling in New York City triumphed largely
because of the hard labor and cunning of those who founded an organization to set up non-church-based charity schools.
The organization, founded in 1805, was originally called the Free
School Society. At its inception it was a charitable, secular, private institution established to provide schooling to poor children who were
not taken care of by particular church groups. It was overseen by wellknown city fathers, such as its ﬁrst president, De Witt Clinton. Beginning in 1806, the organization received state funds for its activities in
serving the city’s poor.
As the number of poor increased, the Society sought greater funding
and it also endeavored to expand its mission. Catholics, who were just
2 percent of New York City’s population in 1800, were 16 percent in
1810, 18 percent in 1830, and about 22 percent in 1840—all before the
great Irish potato famine and the mass emigration that followed.46 The
Society began to advocate the separation of church and state not because of an ideological opposition to religion, but rather because of a
desire to expand ﬁnancially. Curtailing the funding of church-based
schools meant increasing its own ﬁnancial support.
In the 1820s the Free School Society began a campaign to put
church-based charity schools out of business by denying them public
funds and promising to provide free schools to all the children of New
York City be they rich or poor, Protestant or otherwise. The campaign
to deny funds to the denominational schools claimed success in 1825,
with the passage of an ordinance by the Common Council. In 1835 the
Free School Society group expanded its mission and changed its name
to the Public School Society. The Public School Society functioned in
much the same way current voucher or charter school systems do. The
Society was a private organization that provided schooling for the city’s
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children and was paid out of public funds. It offered, in essence, a publicly funded but privately provided education.47
The new Society opened schools in many parts of the city and could
claim considerable success. But triumph led to unintended consequences and its eventual undoing. An elective New York City Board of
Education was founded in 1842 and with its establishment came a
group of free publicly provided schools. With limited resources the
Public School Society could not compete with a governmental body
that itself provided free public schooling. It disbanded in 1853 and
turned over its schools to the city. The Society’s early courting of
Catholics led to a separation of church and state in the provision of
publicly funded schooling in New York City. The free school movement in New York City, therefore, ultimately resulted in the establishment of publicly provided, not just publicly funded, schools and the
secular control of education.

Gender Neutrality (Virtue 5)
By the 1850s, and probably before, girls and boys throughout America
were educated to about the same degree, in terms of years of schooling,
until approximately age 15 (see Figure 4.2). This aspect of gender neutrality was not always the case but arose during the ﬁrst few decades of
the nineteenth century.48 To prove this point, we employed data from
the U.S. decennial population censuses for 1850 to 1880, which asked
whether an individual attended school (for at least one day) during the
previous year.49
The data for 1850 indicate that from about age 5 to 14 girls attended
school—most often common schools—to about the same degree as did
boys.50 Although boys began to lead girls in attendance at around age
14, the disparity was not substantial until age 16, when girls had a
school participation rate about three-quarters that of boys.
By 1880 gender neutrality in school attendance had been extended
by age. Nationwide, it was not until age 15 or 16 that boys had somewhat greater school participation rates than did girls, and the difference did not become substantial until age 17, when the ratio of boy-togirl school participation was 0.81.
The data in Figure 4.2 are for the entire nation. Clearly, the expansion of gender neutrality from 1850 to 1880 varied by region. Larger
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Figure 4.2. School Enrollment Rates by Sex (for Whites): Females/Males, 1850
and 1880. The census asked whether an individual had attended school during the
previous year. We interpret these numbers as giving school enrollment (see text).
Sources: 1850 and 1880 IPUMS of the U.S. Census of Population.

relative gains for girls were made in New England and the Middle Atlantic than in the states of the Midwest. The West, just beginning to be
settled in the 1850s, emerged by 1880 as the most gender neutral of all.
These relative gains for teenaged girls were rooted in the early extension of publicly provided and publicly funded schools to the secondary
grades.
By the early 1900s, as we detail in Chapter 6, the fraction of teenage
girls who attended secondary school was actually higher than it was for
teenage boys, and these differences were considerable. In the nineteenth century, when schooling beyond age 15 generally took place in
private schools and was often in residential schools, parents did not always treat their teenaged daughters as the equals of their brothers.
Thus the expansion of publicly funded high schools increased the
number of youths who went to school and also enticed parents to send
their daughters to school.
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Gender neutrality in attendance need not imply equality in the type
of education, since some schools and courses of study were probably
reserved for boys. Even though single-sex schools existed, the vast
majority of public schools were coeducational by the end of the nineteenth century. In 1890, according to a national survey of public
schools, 93 percent of all major U.S. cities (of which there were 628 in
the survey) had adopted coeducation in all grades of their public
schools.51 Of the remaining 7 percent (42 cities), some schools and
grades educated girls and boys separately. Certain cities that generally
had coeducational instruction contained high schools that were reserved for boys (as in Boston, which had separate boy’s and girl’s Latin
Schools) and these cities are included in the 42 mentioned above.
Overall, by the end of the nineteenth century, coeducation existed in
all schools and in all grades in most U.S. cities.52 Rural schools were,
according to the report, uniformly coeducational by 1890.
The gender neutrality that characterized American education by the
mid-nineteenth century was in stark contrast to that existing in the
leading European nations of the day. Many European educators who
were delegates to the Chicago Educational Congress of 1893 were
shocked at the degree to which America educated its girls together
with its boys. “It seems strange,” noted one of the German delegates
from Prussia, “to see boys and girls not only of 13, but even of 16 years
of age, sitting together or standing in mixed rows.” The French were
even more stunned. “Of all the features which characterize American
education, perhaps the most striking,” noted the female French minister of public instruction, “is the coeducation of young men and young
women . . . at least it is most striking to a French observer, for it reveals
to him a state of mind and of habits which is entirely strange to him.”53

Open and Forgiving (Virtue 6)
The U.S. educational system has been open and forgiving in comparison with other educational systems. By “open” we mean that almost all
children could attend school. By “forgiving” we mean that one could
often advance to higher grades and institutions even if one failed to
perform adequately in a lower grade. The U.S. educational system of
the nineteenth and much of the twentieth century was not, we emphasize, open to all children in all parts of the country, and it relegated
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many to inferior and segregated schools. But it was a far more open
and forgiving system than were those of other economically advanced
nations of the day.
Because the U.S. system was highly decentralized, no national educational standards and generally few state standards existed, a subject to
which we return in the discussion on secondary education. In England,
France, and Germany, to the contrary, admission to publicly funded
schools beyond the elementary years, or in a later period beyond the
age of compulsion, was by examination, generally at the national level.
Nineteenth-century Prussia was a world leader in the education of
its people at the lower grades.54 However, as early as 1812, regulations
were imposed on the granting of the secondary school degree (the
Abitur), which conferred eligibility for entrance to the university. In
1834 alternative methods for gaining entrance to the university were
abolished and the Abitur became the only avenue. Similarly in France,
Napoleon established a centralized educational system in 1808 in
which entrance to higher education was restricted to those who passed
a national examination, the baccalaureate.55 Because the “openness”
and “forgiveness” of the U.S. system, in comparison with that of other
nations, mainly concerns the transition to secondary and higher education, we will return to this subject in later chapters.

A Note on Nineteenth-Century Education Statistics
In our discussion of rate bills and the role of free schooling in increasing the attendance of youth, we touched on the subject of
nineteenth-century educational statistics. The data derived from various federal census sources suggest high rates of school-going in the
Northeast. We also noted that such data could be reasonably interpreted as enrollment rather than attendance ﬁgures.
We return here to a discussion of educational statistics using data
from the U.S. decennial population censuses from 1850 to 1880.56
These are the same data we used in the discussion of gender neutrality
and are derived from the answers given to the census enumerators concerning whether an individual had attended school during the past
year.57 We term these “enrollment” data since there is no information
on the fraction of the year attended. Also of interest was whether a
youth who claimed to have enrolled in school also indicated labor force
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C. South
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Figure 4.3 A, B, C. (facing page) School Enrollment Rates for (White) Youths in
the Northeast, Midwest, and South: 1850, 1860, and 1880. Northeast is the states
of New England and the Middle Atlantic, Midwest is the states of the East North
Central, and South is the states of the South Atlantic. The school enrollment rate
is the fraction of youth who reported attending school sometime in the past year.
The “full-time schooling” rate is the fraction of youth who both reported
attending school and reported no occupation in the census. Sources: IPUMS of
the 1850, 1860, and 1880 population censuses.

attachment by declaring an occupation.58 We focus on the school enrollment of white youths.
Enrollment levels for white youths were extremely high in the states
of the Northeast in 1850, equally high in the Midwest by the 1860s,
but trailed considerably in the South from 1850 to 1880 (see Figure 4.3
for a comparison among the Northeast, Midwest, and South). The
overall enrollment rate of white youths 5 to 19 years old increased in
all three regions from 1850 to 1860, declined (especially in the South)
in the decade of the Civil War, showed little change in the 1870s in the
Northeast and Midwest, and increased sharply to recover back to the
pre–Civil War levels in the South from 1870 to 1880.59 The changes in
enrollment rates, however, differed substantially across age groups.
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Enrollment rates increased across all three regions from 1850 to
1880 for children 7 to 13 years olds. Older and younger children, for
the most part, experienced a decrease in enrollment rates during that
timespan. Although the decrease might be interpreted as a backsliding
in school participation, that for the older age group should more accurately be interpreted as a sign of the greater effectiveness of schools.
Many children who enrolled in 1850 were in common schools that had
limited days of operation and scant resources, particularly in rural
areas. As annual days of schooling and attendance increased, these
youths could ﬁnish the school program at younger ages.60 The reason
for the decrease at the lower ages is more complex and may concern
state laws that allowed districts to restrict schooling to children above a
certain age.61
The census data for 1870 and 1880 provide occupational information for individuals 10 years and older and thereby allow the calculation of a “full-time schooling” measure for youth. We assumed that
individuals who attended school in the past year and did not list an occupation in the census were engaged in full-time schooling. Because
the comparisons between the total statistics and those for full-time
schooling apparently did not vary over time, we have graphed them for
1880 only. The full-time schooling fractions are lower than the totals,
more so in the Midwest and the South, where agricultural employment
was greater, than in the Northeast. But even though an adjustment for
full-time schooling reduces the ﬁgures, they remain substantial for
youth in their early teens in most parts of the nation.62
Although youths could have attended school for the regular term and
have been employed on their family farm or in a town either before or
after school, it is more likely that most of them did not attend school
for much of the term. Thus the schooling ﬁgures derived from the
population census and other education statistics are somewhat exaggerated as a measure of actual school attendance.

The Roots of the Public High School
Even during the era of the common school movement and the campaign for free education, schools that provided training beyond the
elementary level were proliferating in the United States. The schools
in this group were of many types. They began chronologically with the
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Latin grammar school of the seventeenth century and were followed
by academies and public high schools. By the mid-nineteenth century
several, often competing, institutions provided schooling beyond the
common school years. These included public high schools, private and
quasi-private academies, preparatory divisions of colleges, and even
some common schools.
The grammar or Latin schools were the earliest institutions in
America to educate young men to enter the nation’s colleges and the
oldest in this group was the Boston Latin School (1635), which largely
trained youths to enter Harvard College. There were never many of
these schools and they were found in larger cities in both the colonial
and early republic periods.
Even by the early nineteenth century some parents of ordinary
means in towns and cities were demanding an education for their children that went beyond the common school years. They wanted their
children to be trained for the counting house, mercantile establishment, and professional and business occupations. To ﬁll this demand,
many of the nation’s larger cities established free public high schools.
The ﬁrst of these high schools, the English Classical School, was
established in Boston in 1821. During the next two decades about 30
public high schools were established in other Massachusetts towns.63
Even though an 1827 act of the Massachusetts Commonwealth required
towns with more than 500 families to support a public high school, it is
likely that these schools were founded for other reasons. Of the 20
largest Massachusetts towns in 1830, 15 had a high school by 1841, but
so did 11 towns that were smaller than the legal requirement. Furthermore, many towns that would have met the size requirement did not
have a high school even by 1860.64
In 1838 Philadelphia established its ﬁrst public high school, Central
High School, which exists to this day.65 The ﬁrst public high school in
New York City was not founded until 1848, although 25 years earlier a
short-lived, privately funded high school had been formed.66 Public
high schools continued to expand in pre–Civil War America and by
1860 more than 320 were in existence.67
Throughout much of the nineteenth century the demand for public
high schools in the sparsely settled parts of rural America and in its
small towns was insufﬁcient to warrant their provision. The public
high school was a relatively expensive educational institution and was
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seen as one that would serve only a small fraction of the town or district youth. The external beneﬁt that accrued from the common
school, such as teaching children basic skills so they could function as
good citizens and endowing them with republican virtues, was not the
rationale for the high school. In rural communities, towns, and small
cities, the common school often accommodated older youths, a practice that continued into the early twentieth century.68
In the mid-nineteenth century most communities outside the large
cities could not yet support a public high school. Parents who wanted
their children to continue their education beyond the common school
years and had the funds to do so, supported private secondary schools.
By the 1870s many of these schools, often called academies, ﬁlled the
demand for post-elementary education. Academies grew so rapidly in
the ﬁrst half of the nineteenth century, and then disappeared even
more quickly, that some have referred to the period in the history of
American education as that of the “academy movement.”69 Academies
appeared just as the common schools were increasingly supported by
public funds and were expanding their enrollments.
Academies of all types existed. In their laissez faire proliferation and
unregulated growth they became typically American institutions.
Academies could be college preparatory schools, of which some of the
best, such as Phillips Academy, still exist.70 Most academies were not of
this caliber but gave, nonetheless, adequate training in academic subjects. Academies often taught vocational subjects, such as bookkeeping,
surveying, drafting, and navigation, that drew on the academic subjects
they offered, such as mathematics, English, and history. Some academies taught music, dance, and other less scholarly subjects demanded
by the parents of proper young women.
Because academies generally taught youths who resided outside the
town, many of these schools boarded students. Although some academies were institutions of substantial size, many were established by a
schoolmaster or schoolmistress who taught pupils at home. Even
though academies charged tuition and were privately controlled
schools run by trustees, many received subsidies from the locality or
state in the forms of land and buildings and were, therefore, only quasiprivately supported.
Academies arose at the precise moment when publicly funded high
schools began to diffuse across the nation, and in consequence academies
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were largely ephemeral institutions.71 They folded as the publicly
funded, “free” institutions arose and took their place. Few survived for
long, and although some left records most left none at all. For that
reason we do not know the extent of their spread nationally other than
from limited county-level data in the 1850, 1860, and 1870 U.S. population decennial censuses. We leave further discussion of the academies to
Chapter 5.
Since the mid-nineteenth century, reformers had argued that free
public high schools were an integral part of the democratization of education,72 but certain of their contemporaries questioned whether the
provisions of the states that gave school districts the ability to raise
taxes to support the common schools could also be used for the beneﬁt
of high schools. Without the ability to raise taxes, there could be no
publicly funded high schools. The Michigan Supreme Court in Kalamazoo (1874) unambiguously answered that question.73
The Kalamazoo decision set down the ruling that local funds could
legitimately be used to support high schools, Many districts and municipalities across America had already used the state laws to raise
funds for high schools, but the Kalamazoo case marked an important
turning point because various citizen groups had opposed using funds
for high schools on the grounds that these schools did not educate the
majority of the children. With Kalamazoo, the argument against the use
of school funds to support a public high school no longer had legal
validity.74

Egalitarianism: A Summary
This chapter traced the origins of the many virtues of American
education—its public provision and public funding, existence of small
ﬁscally independent units, separation of church and state, gender neutrality, openness, and forgiveness. These features can be summed up as
egalitarian in nature. The democratic, republican vision of education
triumphed over an elitist one in which private schools would exist for
some and charity or pauper schools would serve the others.
The public provision and public funding of education were clearly
part of the republican vision of an open and common system. The separation of church and state in the funding of schools was a logical
extension of that view, as the case of New York City demonstrates. If
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denominational institutions received state funds, then children outside
these denominations would be excluded, and children would not learn
in a common, inclusive setting. But the history of the Massachusetts
ban on the use of state funds by sectarian schools suggests an additional
motive. The potential use of funds by Catholic churches prompted a
prohibition on the use of funds by any denomination.
The creation of publicly funded common schools and their spread
throughout much of America was the ﬁrst great transformation of education in America. Even before mandated free schooling spread
throughout the states, with the abolition of rate bills, years of education among Americans had surpassed that of the citizens of any other
country.75 Free public schooling, which had diffused nearly everywhere in the nation by the 1870s, set the stage for the next great educational expansion—the growth of public high schools.
America’s commitment to publicly provided and, later, publicly funded
schooling began with a desire to create educated and informed citizens
who could vote and stand for election. By the end of the nineteenth century, and probably before if Horace Mann’s Fifth Annual Report is any
guide, education was increasingly looked upon as it is today: a means of
acquiring skills for the world of work and for life in general.76
As we have seen in this chapter, the second great transformation—the
high school movement—began slowly in the nineteenth century with
the creation of public high schools in the nation’s larger cities. Private
academies increased the reach of secondary education through the midnineteenth century. The “academy movement” clearly reveals the
strong demand by parents for public secondary schools. The second
transformation picked up its greatest steam with the diffusion of public
high schools, and in the ﬁrst few decades of the twentieth century these
schools reached even the smallest rural communities in America.
The second transformation was built on foundations that were set
down in the nineteenth century. The virtues of the past, largely put in
place before the American Civil War, fostered mass education at all
levels during the twentieth century. Whether these virtues have continued to be beneﬁcial and whether some have become hindrances to
educational excellence are issues we take up in Chapter 9. But we must
ﬁrst explore the high school movement of the early twentieth century.



5
Economic Foundations of the
High School Movement

By the middle of the nineteenth century the United States had the
most educated youth in the world.1 Mass elementary schooling had
swept through much of America and came to many states even before
it was fully funded by local governments. The citizens of other industrializing nations would have to wait another three to four decades to
attain elementary school enrollment rates comparable to those in
1860 America. Mass elementary and publicly funded education eventually did come to Europe, often after the franchise was extended.2
Elementary school enrollments began to soar in Austria, Denmark,
France, Sweden, and especially Britain during the late nineteenth
century.3
But just as Europe began to narrow the educational gap with
America at the elementary school level, a second great educational
transformation started to gather steam in the United States. The educational movement would serve to widen the gap between the educational attainment of youths in Europe and America and it would leave
Europe in the educational dust for some time. The gap in educational
attainment would not again begin to close until well into the latter part
of the twentieth century.
The second educational transformation that catapulted the United
States to another peak in mass education, and one that would last for
much of the twentieth century, was known then and today as the “high
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school movement.”4 This chapter concerns the origins of that second
transformation.

The Second Transformation of American Education
The high school movement rapidly changed the education of American youth. The typical young, native-born American in 1900 had a
common school education, about the equivalent of six to eight grades.
But the average young person in 1940 was a high school graduate
(Figure 5.1). Outside of the South, the transition was more rapid: as
early as 1930 the median youth in the New England states and parts of
the West was a high school graduate.
The high school movement was swifter than the ﬁrst educational
transformation and enabled America to begin its third transformation,
that to mass higher education, by the close of World War II. Mass
higher education did not make an appearance in most of Western Europe until after the 1970s.
The central driving force behind the high school movement was the
existence by 1910, if not earlier, of substantial pecuniary returns to
schooling beyond the elementary grades (or common school years).
We demonstrate that fact by referring to earnings by occupation and to
the data on schooling and earnings presented in Chapter 2. But the
existence of high returns alone was insufﬁcient to bring forth the high
school movement. The other factor propelling the movement was the
increased demand for workers with education beyond that given in the
common schools and the elementary grades. The ﬁnancial returns to
obtaining a secondary school degree appear to have been high even in
the mid-nineteenth century; however, with educated workers spread
out across the United States, demand was insufﬁciently concentrated
to call forth a major public response to build and staff high schools
until the early twentieth century.5
In parts of the nation that did not yet have accessible public high
schools, youths often continued with their education in the common
schools beyond the usual eight years. These additional years in a
common or elementary school, our data show, were not nearly as valuable in the labor market as those spent in a high school. The secondary school was a distinct institution created to ﬁll an educational
void.
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Figure 5.1. Public and Private High School Graduation Rates for the United
States and Three Regions. Includes graduates of public and private schools where
private schools include parochial high schools, academies, and the preparatory
divisions of colleges and universities. Rates are produced by dividing by the
number of 17-year-olds. The number of 17-year-olds for years between the
censuses is obtained by extrapolation. Sources: See Appendix B.

Youths also attended quasi-private secondary schools, often called
academies, and schools that trained youths in speciﬁc skills. Prior to
the spread of public high schools, academies and related institutions
emerged in towns and cities throughout America. The switch from
academies to public high schools required more than an increased
demand by some parents for the further education of their children. It
required the support of a larger community. The public high school
movement could take off only when a sufﬁciently large group of citizens was convinced that there would be personal gain to them from
having a high school. They were mobilized when they realized that
their children would beneﬁt from a secondary school education and
that paths to success were no longer the informal ones of the ofﬁce, the
shop ﬂoor, and the family farm.
Because the U.S. educational system was highly decentralized,
groups that supported the expansion of secondary schools need not
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have been large within the nation, or even within a state, for educational growth to progress. All that was needed was that the support be
substantial enough within certain small communities and that the demand be sufﬁciently concentrated geographically. Thus the extreme
decentralization of U.S. education served to advance the public
schooling of U.S. youth, at least for some time.
This chapter is mainly concerned with why the second great educational transformation in America took place when it did. We found that
the ﬁnancial returns of attending and graduating from secondary
school were substantial even in the mid-nineteenth century. The high
school movement, however, began slowly in the mid-nineteenth century and then moved with spectacular speed and urgency in the early
twentieth century.
The demand for educated workers grew markedly toward the end of
the nineteenth century. Because the cost of providing secondary school
education was high, most communities would not support publicly
funded secondary schools until demand was sufﬁciently great and
widespread. Part of the reason concerns the need for a larger scale of
operation to reduce the per pupil cost of high schools. A more important point, we think, concerns public support for an expensive public
good. Only when a sufﬁciently large group was willing to tax themselves for the public good would it be provided.
Public high schools were established in the nation’s larger cities early
in the nineteenth century, but were rarely encountered in its sparsely
settled communities before the high school movement began. Because
the United States was predominantly rural, relatively few secondary
schools existed until the early 1900s. Only when demand expanded for
educated workers in the major sectors of the economy, such as manufacturing, could a widespread movement emerge to build and staff
secondary schools for America’s youth. One of the reasons for their
slow growth is that the minimum efﬁcient scale of operations for a high
school was considerably larger than for a common school because the
curriculum was broader and some courses required specialized equipment. Larger scale also meant greater distances and transportation
costs for students in rural areas. The rapid spread of high schools in the
early 1900s outside the larger cities may have been assisted by reductions in transportation costs with advent of the automobile, the school
bus, and better roads.
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Contrary to many historical accounts, the high school movement
was not precipitated by a series of state laws that legislated against child
and youthful labor and that compelled children to attend school (in
Chapter 6 we show that the increase of high school enrollments from
1900 to 1940 was also not much affected by the expansions of these
laws). Rather, the high school movement emerged from a grassroots
desire for greater social mobility. The consequence of this deep-seated
interest was the establishment of a multitude of private academies and
training institutes. As the demand for educated workers grew, publicly
funded high schools followed. We return in Chapter 6 to the high
school movement itself.

Changing Jobs, Changing Skill Demands
For most of the nineteenth century, the vast majority of American
workers were employed in jobs that did not require much formal education. As late as 1870, 53 percent of the labor force were in agricultural occupations and 10 percent were domestics and personal service
workers. Manufacturing operatives and laborers made up 13 percent of
the workers and another 7 percent were craftsmen and shop-ﬂoor supervisors. Most manufacturing workers were employed by the older
industries of the ﬁrst industrial revolution, such as cotton, silk, and
wool textiles and boots and shoes. Finally, only a small fraction of the 4
percent who were in transportation and communication were employed in jobs requiring secondary schooling. Therefore, only about
10 percent of the labor force were employed in an occupation that typically required an education beyond the elementary school years,
whereas the other 90 percent were employed in jobs that did not.6
In contrast, by 1920 more than a quarter of the nation’s workers had
jobs in occupations for which a high school or college education was
expected. In the previous half-century several sectors of the economy
had grown considerably and these sectors had substantial educational
requirements. Among them were ofﬁce and sales work, which increased its share of the labor force by more than four times from 1870
to 1920 (Table 5.1). Ofﬁce workers, including clerks, bookkeepers, and
managers, earned a hefty premium for their education in the midnineteenth century, if not earlier. They continued to earn a comparable
premium even as their numbers increased, as we will soon show. Other
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occupational groups that demanded more highly educated workers
were professionals, including teachers, lawyers, and doctors, and managers. Those groups grew 50 percent faster than did all workers in the
1870 to 1920 period (Table 5.1).
Although the increase in the educated occupations occurred for both
males and females, that for women was considerably greater. In the clerical and sales trades, for example, women increased their proportion by
more than 20 times from 1870 to 1920 and by more than three times
from 1900 to 1920. For men the increase was 2.6 times from 1870 to
1920 and 1.3 times from 1900 to 1920. Women more than doubled
their representation among all white-collar trades (professionals and
managers plus clerical and sales) from 1900 to 1920, whereas the increase for men was just 1.25 times (Table 5.1). Another important
point to gather from Table 5.1 is that a large fraction of the increase in
the educated occupations after 1870 occurred from 1870 to 1920, and
for women, the vast bulk of the increase also occurred during that
half-century. For all workers, 38 percent of the growth in the whitecollar share from 1870 to 1970 occurred to 1920; for women 59 percent did.

Table 5.1. Fraction in Various White-Collar Employments: 1870 to 1990
Males and Females

Males

Females

Year

Professional
and
Managerial

Clerical
and
Sales

Professional
and
Managerial

Clerical
and
Sales

Professional
and
Managerial

Clerical
and
Sales

1990
1980
1970
1960
1950
1940
1920a
1910
1900
1880a
1870

0.332
0.278
0.234
0.197
0.178
0.151
0.124
0.116
0.100
0.085
0.080

0.256
0.260
0.252
0.216
0.195
0.166
0.131
0.099
0.075
0.042
0.034

0.333
0.299
0.256
0.211
0.182
0.147
0.119
0.115
0.099
0.084
0.083

0.147
0.140
0.146
0.137
0.130
0.127
0.099
0.089
0.075
0.047
0.038

0.331
0.250
0.199
0.168
0.169
0.163
0.141
0.118
0.105
0.092
0.065

0.384
0.420
0.425
0.377
0.365
0.285
0.256
0.136
0.074
0.017
0.012

Sources: Historical Statistics, Millennial Edition (2006), table Ba 1033–1074.
Notes: Proprietors are included in the professional and managerial category.
a. No data points for 1890 and 1930 are reported in the source used.
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In addition to changes in the white-collar sector, employment in certain manufacturing industries, from the nineteenth century to 1920,
expanded relative to others. The growing industries were disproportionately the newer ones and those in the higher technology ﬁelds,
such as chemicals, machinery, and vehicles. They were (as discussed in
Chapter 3) industries that had the greatest demand for more educated
workers, even among operatives and laborers.
More concrete evidence on the relationship between occupations
and education can be gleaned from the 1915 Iowa State Census. That
document is the earliest available containing data on both occupation
and education for a large and representative population. The information from the census conﬁrms the growth of occupations that required
greater levels of education.
Among men 25 to 34 years old in the professional and managerial
category, 72 percent had some high school training and, on average,
they had 12 years of schooling (Table 5.2). In the sales and clerical
group 62 percent had some high school. But among manual workers,
including blue-collar workers, farmers, laborers, and service workers,
fewer than 20 percent had attended any high school. The data for men
35 to 44 years old show similar trends. There were large differences in
the education of individuals by occupation and most of the difference is
found in high school attendance and graduation.
Because of the smaller sample of workingwomen, we used the combined age group for females and present data only for occupational
groups that contained large groups of women. The educational level of
women was even higher than of men, especially in the professional category, which includes mainly teachers, and in the blue-collar group.7
The important point demonstrated by the data is that there was a far
higher level of education for both men and women in the professional,
managerial, and ordinary white-collar groups than in the other categories. Education was the ticket to obtaining a white-collar position.
Among native-born males 25 to 34 years old with some high school education, 53 percent had a white-collar position, but only 13 percent of
those without any years of high school were similarly employed. Put
another way, a high school educated male was four times more likely to
obtain a white-collar job than was his counterpart who did not continue beyond the eighth grade or common school.
Those with more education were disproportionately found in the
ofﬁce, not on the shop ﬂoor. But some manual workers also had a
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Table 5.2. Education and Occupation: Iowa 1915
Native-Born Males,
25–34 Years
Occupational
Groupings
Professional and
managerial
Ordinary white-collar
Blue-collar
Farmer
Farm laborer and
servant
Total for all
occupations

Native-Born Males,
35–44 Years

Highest
Grade
(years)

% with
High
School

% High
School
Grad.

Highest
Grade
(years)

% with
High
School

% High
School
Grad.

12.1

71.6

50.0

11.5

59.5

41.8

10.7
8.4
8.8
8.2

62.5
20.2
18.1
17.9

39.2
8.3
6.9
6.6

10.6
8.2
8.7
7.8

57.9
17.5
16.4
9.5

38.9
9.2
7.6
5.2

9.2

30.2

16.3

9.2

28.1

17.1

Native-Born Females, 25–44 Yrs
Occupational
Groupings
Professional and
managerial
Ordinary white-collar
Blue-collar
Farm laborer and
servant
Total for all
occupations

Highest
Grade
(years)

% with
High
School

% High
School
Grad.

12.9

88.1

67.6

10.8
9.0
8.5

67.4
33.0
21.0

47.4
13.5
9.7

10.3

48.5

36.1

Source: Iowa 1915 sample, see Appendix A.
Notes: The occupational groups listed do not exhaust the total. Semiprofessionals are omitted for both
males and females; farmers are omitted for women. The “ordinary white-collar” group includes clerks and
salespersons. “Blue-collar” includes craftsmen, operatives, and non-farm laborers. The education data
truncate years for the total at 18 and for common school at nine years. Individuals with college but not
high school are presumed to have received preparatory instruction in a college. The entries for highest
grade are the average years of completed schooling for each group. The percentage with high school is the
percentage of each group with any years of high school. High school graduates are those who completed
four years of high school including those who continued to college.

secondary education. As we just noted, for the 25- to 34-year-old group
of men, 20 percent of blue-collar workers had attended high school
and 8 percent had graduated. These more-educated manual workers
were found, disproportionately, in the newer industries of their day.
They were electricians, linemen, plumbers, auto mechanics, and auto
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repairers. They were members of an elite set of tradesmen that included printers, compositors, railroad engineers, stationary engineers,
watchmakers, engravers, jewelers, machinists, and mechanics, and they
were factory supervisors and inspectors. The educated could advance
even if they preferred industrial life to the ofﬁce.
Among young women, however, those who had some years of high
school and yet had not joined the ranks of professionals and other
white-collar workers were far less privileged than were comparable
men. To be sure, some were in the more elite printing trades and
others were in supervisory factory positions, but most were conﬁned to
the usual remunerative jobs women often did in their homes as dressmakers, seamstresses, tailoresses, and milliners. Not surprisingly the
vast majority of employed women who attended some high school
were white-collar workers, whereas far fewer of the men were since
they had reasonable opportunities in other sectors. Among the 25- to
44-year-old group of native-born women who were working and had
attended some high school, 81 percent were white-collar workers,
compared with just 54 percent of the men.
The 25- to 44-year-olds in 1915 would have been teenagers from
the 1880s to the early 1900s. Thus the data to which we have just referred reﬂect the occupational advantages of those who received a
high school education mainly in the last decades of the nineteenth
century. Although some of the advantage could have been due to the
inﬂuence of more prominent families or to other family background
factors, it is likely that much of the difference was due to what was
taught and learned in high school and not to who went to high school.
In 1915, the year of the Iowa census, the high school movement was
just beginning and thus older individuals surveyed by the census
would have gone to school before the enormous spread of public high
schools throughout rural America. The average 45- to 54-year-old
native-born male had 8.8 years of education and 18 percent stated that
they had attended some high school. The average 25- to 34-year-old
native-born male had 9.2 years of education and slightly more than a
quarter said they had attended a secondary school.8 Their high school
education was a tribute to their eagerness to obtain an education beyond that offered in the common school since many who attended
high school before the spread of public secondary schools had to
board in a nearby town.
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Ordinary White-Collar Occupations in the
Early Twentieth Century
The enormous growth in white-collar occupations during the early
twentieth century was the product of several factors. It was fueled by
increases in the size of ﬁrms in the manufacturing, public utilities,
communications, and transportation sectors as well as by the complexity of their activities. The appearance of larger ﬁrms with farﬂung operations and an increasingly complex division of labor raised
the demand for ordinary ofﬁce personnel, sales workers, and managers to process information, coordinate production, and interact with
customers.9 Advances in information technology and ofﬁce machinery
(such as the typewriter, adding machines, and improved ﬁling systems), as well as reductions in communication costs because of the
telephone and improved telegraph networks, further stimulated the
demand for white-collar workers. The increased demand was also
induced by changes in the structure of the economy that increased
employment in particular sectors, such as banking, insurance, real
estate, communications, and retail trade. Employment in these sectors
consisted almost entirely of white-collar workers. Retail stores became
larger and this, too, heightened the demand for sales employees rather
than owner-operators.
The largest single increase in ofﬁce workers around the turn of the
twentieth century was in the manufacturing sector. Even though employment increased greatly in sectors that hired ofﬁce and other whitecollar workers exclusively, manufacturing provided the largest increase
in white-collar workers. Manufacturing was, quite simply, a very large
economic sector and the employment share of its nonproduction
workers expanded signiﬁcantly during the early decades of the twentieth
century. Nonproduction workers, as the name would imply, include primarily those in ofﬁce work, sales, and management.
In 1899 nonproduction workers were just 7 percent of all manufacturing employees, but in 1909 they were 14 percent. In just one decade the fraction of nonproduction workers in manufacturing
doubled. Almost a half century later, in 1954, the employment share
of nonproduction workers in manufacturing was 21 percent, just 7
percentage points higher than in 1909.10 The growth of nonproduction jobs around the turn of the twentieth century was spectacular
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both absolutely and also in comparison with that during the next half
century.11
The increased demand for ofﬁce personnel was met, at ﬁrst, by
hiring more workers into pre-existing positions. In an ofﬁce setting,
this entailed hiring more secretaries, bookkeepers, stenographers, typists, and clerks. These pre-existing positions often demanded highly
skilled and educated personnel. The secretary of the late nineteenth
century was the “keeper of the ofﬁce secrets,” the right-hand to the
company president, and an ofﬁce worker who had to master a variety of
tasks. A nineteenth-century ofﬁce bookkeeper, to give another example, was the ﬁrm’s principal accountant rather than someone who
kept the accounts of just one division and summed long columns
without ever seeing the entire balance sheet.12 These workers were to
the ofﬁce what the artisan had been to the shop ﬂoor—they were familiar with the entire business or product.
An exhaustive list of ofﬁce occupations in a large group of manufacturing, trade, and insurance establishments in 1895 reveals fewer
than 15 separate positions of any quantitative importance. The ofﬁce
jobs listed in manufacturing and trade were those of bookkeeper,
cashier, clerk (including billing and shipping clerks), messenger, ofﬁce boy, salesman, stenographer, and typewriter. Chief clerk, loan inspector, and policy writer are additional occupations listed for insurance companies.13
With the increased demand for ofﬁce work, many of its jobs became
rationalized, routinized, and subdivided. The producers of ofﬁce machinery responded to the increased demand for ofﬁce work by vastly
expanding their product lines. The equipment required of an ordinary
ofﬁce rapidly proliferated from the 1890s to the 1920s.14 Standard ofﬁce equipment in the 1910s included typewriters, dictating equipment,
adding machines, carbon paper, and ﬁling systems. The typical ofﬁce
of 1924 had far more. There were dictating, bookkeeping, calculating,
addressing, duplicating, and automatic typing machines, in addition to
the typewriters, adding machines, ﬁling systems, and business forms of
the previous decade. Some ofﬁces even had tabulating machines, a forerunner of modern computing systems.15 Ofﬁce equipment catalogues
from 1924 reveal that the mechanization of the ofﬁce had advanced so
far that it was virtually complete, at least for some time to come. Technological change in the ofﬁce had taken off from around 1915 to the
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early 1920s and revolutionized white-collar jobs, particularly for young
women. Although there were just 15 separate ofﬁce jobs deﬁned in
1895, there were 45 in 1922, and more than 100 by 1940.16
The industrial revolution had come to the ofﬁce. The secretary of
the mid-nineteenth century had been a corporate ofﬁcer in the making
and the bookkeeper had managed the books for the entire ﬁrm. The
ofﬁce worker of the early twentieth century, however, was afforded a
narrower purview of the ﬁrm’s entire operations.
Even though the division of labor in the ofﬁce reduced the skill
required in each of several occupations, the work of the ofﬁce nevertheless required far greater skill and education than that demanded of
most workers on the production ﬂoor, and probably more than that ordinarily required in agriculture. Therefore, the use of ofﬁce machinery
and the division of labor in the ofﬁce greatly increased the demand for
high school educated workers. Put another way, the transition from the
all-purpose nineteenth-century ofﬁce worker to the single-task
twentieth-century clerical worker decreased the skill required for the
average ofﬁce worker, but the overall skill demand was more than made
up for by the expansion in the numbers of ofﬁce jobs of which all required some modicum of education.
The education level that most of these jobs demanded was that provided by secondary school. Ofﬁce workers were required to have mastered the essentials of literacy, such as proper grammar and correct
spelling. Dictated letters often had to be redrafted by the stenographer.
A foreign language or two was often considered useful and, for many
jobs, mathematical skills were beneﬁcial.17
In the late nineteenth century the vast majority of ofﬁce workers
were men, even among those who were clerks, typists, stenographers,
and secretaries, a group known collectively as ordinary ofﬁce or clerical workers. In 1890, for example, 81 percent of ordinary ofﬁce
workers were male.18 But women rapidly increased their numbers in
each of these occupations and their fraction in the total group soared.
Whereas 19 percent of ordinary ofﬁce workers were female in 1890, 24
percent were in 1900, and 35 percent were in 1910. By 1920 almost
half of all clerical workers (48 percent) were women.19
One might think that the increase of women in ofﬁce occupations
from 1890 to 1930 came about because of an increase in the women’s
overall labor force participation rate. But that was not the case.
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Women were just 18 percent of the total labor force in 1900 and 22
percent in 1930. Rather, the increase in women’s employment as
white-collar workers was due to an enormous shift in white-collar
occupations among all workingwomen. Put another way, just 4 percent of all working women were ordinary ofﬁce workers in 1900 but
almost 20 percent were in 1920. Women accounted for almost 60 percent of the ﬁvefold increase in the number of clerical workers from
1900 to 1930 and they accounted for 41 percent of the almost threefold increase in all white-collar workers during the same period.
Even though the occupations that increased to the greatest extent in
the early twentieth century were not among those requiring the most
schooling, almost all required some years of high school if not a high
school diploma. As the demand for ofﬁce workers increased in the
early twentieth century, young women ﬂocked to high school. They
went to secondary school in greater numbers than did young men and
they graduated from high school to a far greater extent (detailed in
Chapter 6). In the absence of a high school education, a young woman
had rather bleak job prospects. She could become a manufacturing
operative or a domestic, neither of which was an occupation for a respectable woman and both of which paid little. A young man, on the
other hand, could become a manual worker and earn not much less
than he could as an ofﬁce worker. The 1915 Iowa State Census reveals
that the pecuniary return to business school training was greater for a
young woman than it was for a young man and years in high school, if
not a high school diploma, was often a complement to business school
training or business college, as these schools were often called.
In the popular literature of the early twentieth century, the whitecollar employee was seen as a fresh new face and was afforded a prominent place. Ofﬁce workers were frequent magazine story characters.
The most distinguished authors of the early twentieth century incorporated the new middle-class clerical workers in their novels and stories. O. Henry wrote about an itinerant woman typist, John Dos Passos
featured a stenographer in his novel 1919, and Sinclair Lewis had a female stenographer ascend the corporate ladder in The Job.20 These
were not the pitiable factory women who were the heroines of a previous literature. Rather, the men and women of this literature formed a
new middle class to which many young people of the day aspired. To
attain their goal, they went to high school.21
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Manual Jobs in the Early Twentieth Century
Formal Education and Manual Jobs
Most white-collar employees, certainly by the turn of the twentieth
century, arrived at their ﬁrst job with general skills taught in high
school. At the same time, employers of manual workers in the newer
industries of the day also began to demand the types of general skills
provided in secondary schools. By the ﬁrst decade of the twentieth
century, certain blue-collar positions required a few years of high
school and some even called for a diploma.
A contemporary account of the role of education in industries, such
as machine building, noted in 1908 that: “The boy who goes into the
shop in his early youth . . . should understand . . . mechanical drawing,
algebra and geometry, and have a fair command of the English language.”22 Firms with more scientiﬁc content in their production processes had a strong inclination for production workers with general
skills. By the late 1910s they had a stated preference for those with an
ability to decipher manuals, knowledge of algebra, a mastery of mechanical drawing to read and create blueprints, and an understanding
of the elements of chemistry and the fundamentals of electricity.23
These requirements were a far cry from what was being demanded
of ordinary operatives in many industries that hired large numbers of
newly arrived immigrants. Physical characteristics, such as muscle and
might, not cognitive skills, were often all that mattered. The skill divide between the white-collar and the blue-collar groups had begun to
fade, a bit.24
Technological change in the early twentieth century shifted the
economy’s industries from older ones, such as cotton textiles, to newer
ones, such as chemicals. Older industries that demanded scores of
operatives, most of them unskilled, decreased in importance relative to
those that used continuous-process and batch technologies which had
greater needs for more skilled personnel. The newer industries of the
age, such as petroleum reﬁning, photography, automobiles, and aluminum, as well as certain older ones that had undergone technological
changes, such as steel, sugar reﬁning, canning, soap, and paints and
varnishes, had greater demands for more educated workers than did
most others. Several ﬁrms, such as National Cash Register and Deere
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Tractor Works, were in the forefront of a larger group that looked to
the high school educated boy to provide the talent to use, maintain,
and install machinery.25
The manager of the Deere Tractor Company in 1902 made it clear
that he would “not take boys in the ofﬁce unless they are at least high
school graduates.” The head of the employment department at National
Cash Register Company in Dayton, Ohio, noted in 1902 that: “The ofﬁce boys must . . . have high school education, or at least must have had
two years of such.” He added: “In the factory we like the boys to have a
high school education if possible.”26 It had become customary to hire ofﬁce workers with a high school education but it was, as yet, more extraordinary to hire production or manual workers with that level of education. However, that too, would soon become routine in the newer and
more technologically advanced industries in the 1910s and 1920s.
According to a historian of the U.S. machine tool industry, “by the
end of the nineteenth century the machine tool industry had developed to the point where a more reliable supply of skilled workers was
needed who were able to read engineering drawings and written instructions.”27 Mechanical engineers, according to the premiere historian of the occupation, increasingly came from “the high school, not
the shop, and they often had a disdain for the dirt and roughness of the
shop.”28
America never developed the extensive apprenticeship system in
manufacturing and the crafts that Britain and certain continental countries did. The apprenticeship programs that had existed in the United
States were, by the late nineteenth century, in considerable decline.29
By the early twentieth century only a small fraction of manufacturing
workers had ever been apprenticed, but a few apprenticeship programs
did persist into the early twentieth century.
A few technologically advanced ﬁrms from the 1900s to 1920s
required a high school diploma or some years of high school of their
apprentices. The General Electric Company, for example, required a
high school diploma for young men who were being trained as
draftsmen, designers, electrical and steam turbine testers, technical
clerks, and manufacturing and erecting engineers in their apprentice
program. Youths who had not completed high school but had mechanical abilities could become apprentices, but not for the most lucrative
and elite craft positions. They could, instead, train to be machinists,
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tool and die makers, pattern makers, steamﬁtters, blacksmiths, and
iron, steel, and brass molders. The National Cash Register Company
took only apprentices who had ﬁnished at least two years of high
school. These young men were taught to be tool, model, cabinet, and
pattern makers; electricians; pressmen; designers; compositors; and
electrotypers.30
All of General Electric’s apprenticeship programs had a schooling
component. The young men who had only a grammar school education had to learn algebra, mechanical drawing, geometry, plane
trigonometry, elementary physics, and practical electricity, among
other courses that became standard in most of the nation’s high schools
by the 1910s. The apprenticeship program for those who had not attended high school, therefore, mimicked parts of the contemporary
high school curriculum. For those who had graduated high school, the
required courses in the apprenticeship school included advanced algebra, advanced electricity, thermodynamics, and machine design.
Farmers, too, began to recognize that a formal secondary-school education was of value in learning about new crops, animal health, fertilizers, machinery, and accounting techniques. Such knowledge was becoming essential to the running of a modern farm. The Twentieth
Century Farmer noted, in 1905, that “it takes a better trained mind to
be a successful farmer or business man today than it did even ten years
ago. . . . The new conditions of life on the farm demand improvement
in general education for the farm boy or girl.”31 Farmers with more education adopted technological advances at a faster rate than did others,
as the example of hybrid corn demonstrated.32 Although the diffusion
of hybrid corn began in the late 1920s, more than a decade later than
our other examples, it provides one of the ﬁnest illustrations of the
beneﬁts of education to farming.

General Training: The Case of Telegraphers
In the mid-nineteenth century the mastery of a speciﬁc skill, which
could be acquired without a formal education, was often a steppingstone to success in the business world. One of those steppingstones was
telegraphy.
Telegraphers were bright, energetic young men and women who
learned the trade from others in the telegraphy business. From the

Economic Foundations of the High School Movement

179

1840s to the 1860s, a telegrapher was a well-rounded worker who was
often the “clerk, bookkeeper, battery man” in an ofﬁce and who could
even “ﬁx the lines in a pinch.”33 Telegraphers often rose through the
ranks of a business. Among the most famous of the self-made men of
telegraphy was Andrew Carnegie, who began as a telegrapher in 1845
at age 14 and was promoted through the ranks of the Pennsylvania
Railroad. Thomas Edison was another supremely successful individual
who began his career “at the key.” Although Edison, who became a
telegrapher in 1863 at age 16, never rose through the ranks in the
manner of Carnegie, he used his talents to improve telegraphy.34
But just 20 years later, by the 1880s, telegraphers were “mere manipulators of a key.”35 Some managed to continue the tradition of rising
through the ranks but, for most, the job had become a dead end. No
longer did telegraphers learn the trade primarily as apprentices. Rather,
telegraphic day and evening schools spread rapidly throughout the
United States and trained scores of young men and women to be dedicated manipulators of the key. Only the most extraordinary young
telegraphers could amount to much more without further education.36
The highly speciﬁc skills of the telegrapher had become less valuable
relative to the general, portable, and ﬂexible skills of the high school or
college graduate.
The point we are making is that speciﬁc skills, such as telegraphy in
the nineteenth century and computer programming more recently,
were picked off by proprietary schools and taught as separate trades.
When skills are used in separate tasks, the job can easily become a
dead-end one and is no longer a gateway to higher positions. Only with
a more general, ﬂexible education could a youth prove himself and rise
through the ranks.

Immigration as an Impetus to Formal Schooling
With the enormously increased immigration to the United States
starting in the early 1900s and ending abruptly with the outbreak of
World War I there was additional reason for parents to desire more
schooling for their children. The new wave of immigrants from
southern, eastern, and central Europe ﬂocked to urban manufacturing
jobs and depressed wages. Increased competition existed not only for
the low-skill, muscle and brawn jobs but also for craft positions.37 The
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new immigrants often arrived from Europe with skills in speciﬁc trades
and crafts against which native-born youths could not easily compete.
The foreign-born had a stronghold on, and in some cases de facto
monopolized, certain trades in which they may have served as apprentices in their native lands or worked at before they left for America.
Whereas the foreign-born were 42 percent of all workers in manufacturing in the northeastern states, they were 80 percent of its bakers, 67
percent of its textile dyers, 65 percent of its cabinetmakers, 61 percent
of its textile weavers, 55 percent of its blacksmiths, and 50 percent of its
jewelers. Various countries furnished particular tradesmen. The British
were 3.3 times more likely to be jewelers than they were to be in any
other manufacturing occupation, Italians were 3.3 times more likely to
be textile dyers, and Scandinavians were 3.5 times more likely to be
cabinetmakers.38
Parents realized that a high school education could enable their children to become white-collar employees, often referred to by parents as
“business work.” Even if their children were not destined to be in business or be white-collar workers, parents recognized that higher education could lead to work as manual employees in occupations that used
the formal skills acquired in school and that were, therefore, less subject to competition from immigrants, most of whom had spent only a
few years in a European common school.
Compared with the foreign-born, native-born blue-collar workers in
1920 were found disproportionately in manufacturing industries that
were “new” or “high tech,” as we would call such industries today. They
also worked in occupations that used their English language skills. The
native-born, either of native-born or foreign-born parents, were disproportionately compositors, typesetters, and white-collar employees
such as bookkeepers, clerks, and managers. None of these ﬁndings is
unexpected. What is far more surprising is that the native-born were
disproportionately electricians, plumbers, and pipe ﬁtters in the building
trades; rollers, tinsmiths, coppersmiths, tool makers, and structural
metal workers in the metal trades; and mechanics and stationary engineers in various industries.39
Native-born manual workers were found disproportionately in certain industries such as metal trades and the more modern construction
occupations that were an important part of the “new” economy of the
early twentieth century. The foreign-born, on the other hand, were
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disproportionately in the older wood, cloth, and food processing industries. The native-born were not just in industries and occupations
that favored their language skills and general knowledge of America,
they were in occupations that used the formal skills they garnered in
schools.40

Returns to Education before the High School Movement
Occupational Wage Premiums, 1820s to 1910s
The data on the earnings of clerical workers relative to production
workers in manufacturing, presented in Chapter 2, Table 2.2, revealed
a slight upward trend for women from 1890 to 1914 and general stability for men. The main conclusions we drew from those data were
less concerned with the trends during the period and more focused on
the levels. The point we drew was that there was a substantial occupational wage premium from the 1890s to the 1910s for both men and
women and that the implied returns to a high school education were
substantial. We now demonstrate that returns to schooling were probably just as high in the early nineteenth century.
Relative to female production workers, female clerks earned 85 percent more in 1890 and greater than 100 percent more in 1914. Male
clerks earned 70 percent more than production workers in 1914. If the
average production worker had an eighth grade education and the
average clerk had a twelfth grade education, then the return to a year of
schooling would be well over 20 percent. The implicit return to becoming a clerk around the turn of the twentieth century was extremely
high for both males and females.41
How do these ratios compare with those for the rest of the nineteenth century? Did the return to education rise during the nineteenth
century as the demand for educated workers increased? This is a difﬁcult question since data for white-collar earnings in the nineteenth
century are scarce. Fortunately, there is a series for 1820 to 1860 assembled by Robert Margo (2000).42 The white-collar workers in the
sample were civilian “clerks” working in U.S. forts. These clerks were
a mixture of lower-skilled clerks and relatively high-skilled bookkeepers and managers who did the purchasing for the forts. The forts
were often in settled parts of the United States, but some were closer to
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the frontier. The method for constructing the annual means from the
data, called a hedonic regression, allows one to hold the observable
differences constant, such as occupation and place. Forts also hired
common laborers. Thus the data allow one to obtain a skill differential
in earnings: the ratio of the earnings of ordinary clerks to the earning
for common laborers. The ratio for the early period appears to be similar to that presented in Chapter 2 for the later period.
The ratio of clerk earnings to laborer earnings was 1.93 for the 1826
to 1830 period and 1.99 for 1856 to 1860.43 To make a comparison with
data from the period around 1900 involves one small change to the
earnings ratio just presented. Clerical earnings for the 1890s and beyond were compared with production workers earnings, mainly because
of their numerical importance; however, for the antebellum period, the
clericals have been compared with ordinary laborers, mainly because of
their predominance at the forts and in the general economy.
If the male clerk data for the later period are compared with laborers, the resulting ratios are 2.50 for 1895 and 1.96 for 1914.44 Thus,
the ratio of the earnings of ordinary clerks to laborers was somewhat
higher around the turn of the twentieth century (in 1895) than in the
antebellum period, but about the same in the early period as in 1914.
The decrease in the ratio from 1895 to 1914 is due to a sharp increase
in the relative earnings of the lowest paid workers in manufacturing.
Since the quantitatively important comparison is between production
workers and clerical workers and that ratio remained fairly constant
from 1895 to 1914, it is likely that the returns to skill were somewhat
higher around the turn of the twentieth century than in the antebellum
period.
Because we do not know precisely how the skill ratio changed
across the nineteenth century and into the early twentieth, we must
remain somewhat agnostic. It seems clear that the ratio did not rise
by much and even more obvious that it did not decline. The quantity
of skilled workers, such as clerical, sales, managerial, and professional
workers, increased greatly during the period (Table 5.1). Thus the
relative quantity of skill expanded rapidly while relative wages were
increasing slightly or were stable. Putting these facts together within
the simple supply and demand framework of Chapter 3 implies that
the demand for skills was growing at a rate greater than that of supply
or about the same. The most relevant and robust evidence we have
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uncovered is that the return to skill was relatively large throughout
the period examined.

Returns to Formal Schooling c. 1915
By the early twentieth century, according to our estimates, relative
earnings for various white-collar workers in the clerical group were
high and the number of workers in the more educated occupations had
increased relative to all others. The evidence we presented to make
these points concerned occupations, such as those in the clerical sector
and in ofﬁces of all types, that were known to have hired more educated workers relative to those in many of the manual trades. We used
such evidence because direct information on the educational attainment of workers and their earnings is not available for a large national
sample until 1940, when they are included in the federal census of population. At the state level, as we previously mentioned, the Iowa State
Census of 1915 provides similar evidence and affords a unique snapshot of the difference in earnings by educational level for men and
women of various ages. The data also reveal differences in the occupations of the more and less educated as well as the special role of the
high school. We presented information in Chapter 2 on the returns to
education both between and within occupations. We will now review
the evidence that is germane to the issue addressed here concerning
why the high school movement began in the early twentieth century
and what its impact was on the structure of earnings.
The private, pecuniary return to a year of secondary school in 1915
was 10.3 percent for employed men 18 to 65 years old (see Chapter 2,
Table 2.5). It was 12.0 for younger men, 18 to 34 years old, and 10.1
percent for younger unmarried women. Not only was the return to a
year of high school substantial for men across all occupations, it was
also high within various occupational groups. The return was slightly
larger within all blue-collar occupations (0.091 for 18- to 34-yearolds) than it was within all white-collar occupations (0.083). Therefore, even though there were pecuniary beneﬁts to education in enabling individuals to shift to white-collar occupations, the beneﬁts of
more education also accrued within occupational groups. The return
to a year of high school, in the data just offered, dropped minimally
from 11.4 percent for all non-farm occupations to 9.1 percent for
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blue-collar occupations. A high school education may have enabled
some young men to become bookkeepers and ofﬁce managers, but it
also imparted useful skills that enabled others to become electricians
and automobile mechanics.
Youths in 1915 had enormous reason to continue with their education and attend high school. But even in a high-education state like
Iowa, most adults in 1915 would not have had a public high school in
their district or even in their township when they were of school age.
Many who wanted to continue with their education would have been
forced to advance their education in their local common school. Such
attendance was legally ended in 1912 in Iowa when the state legislature
passed a law against the provision of secondary school education within
the common schools. Only stand-alone high schools having more than
one teacher could instruct in the upper grades.45
Many older youths, prior to 1912, remained in common school after
eight years in an attempt to learn the material of the upper grades. The
information in the Iowa State Census reveals that the additional years
youths spent in the common schools produced a rather low rate of return. The return to a year of common school education yielded a 4.5
percent return up to nine years. After nine years the return fell to 2.9
percent (see Chapter 2, Table 2.5, col. 2). A year of high school, on the
other hand, produced a return of 11 percent per year or three times
what would be garnered from remaining in the common school.
The instruction Iowa youths received in high school was considerably more valuable than that received in the common schools even
though many of their high schools were small—some having no more
than 40 to 60 students in total. The high school curriculum, even in the
smaller high schools of Iowa’s tiny towns, differed from that offered in
the elementary grades and common schools, and the teachers had considerably more advanced qualiﬁcations.
What we have tried to demonstrate here is that the returns to secondary schooling were substantial in the nineteenth century but that
the demand for educated workers was insufﬁcient to establish public
high schools in all but the most populous cities. Private academies,
institutes, and seminaries took the place of public secondary schools.
Although these schools were generally short-lived institutions, and
their histories have been shrouded in mystery, we now delve into this
important moment in U.S. educational history. These schools were the
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precursors to public high schools and their emergence reveals the
grassroots origins of the high school movement.

Academies: Precursors to Public High Schools
Varieties of Academies
Even as the common school was diffusing throughout antebellum
America and spreading in the Northeast and Midwest, the demand for
the subsequent step in education was emerging. The next level took
different forms in the nineteenth century and as it evolved its name
changed. It is now called high school or secondary school, but it was
once termed grammar school, preparatory school, academy, institute,
or seminary, especially for females.
College and university attendance, before the early twentieth century, required a particular type of preparation that was provided by
grammar schools such as Boston Latin, academies such as Phillips
and Andover, and the preparatory divisions of universities. But the
burgeoning demand for secondary schooling in the mid-nineteenth
century was often for a largely different purpose. It was a way of
training young men and women for an occupation, not necessarily for
college, and it was seen as a means of preparing young people for life
in general.
In the nation’s larger cities, the demand for more years of schooling
led to the establishment of public high schools, but in the less populated sections of the nation, demand was insufﬁcient in the nineteenth
century to support public secondary schools. Rather, the increased demand for more education led to the growth of private secondary
schools, often called academies. The precise number of academies that
existed in the past cannot be determined with great accuracy even
though the U.S. federal population censuses from 1850 to 1870 inquired about the schools at the county level. Only classical academies,
those training students for college, were recorded in the 1870 census.
In the two prior censuses both classical and nonclassical academies, it
appears, were included. More vexing is that many private elementary
schools were included in the academy ﬁgures for 1850. Despite these
data problems we do have some sense of the relative importance of
these institutions.
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Because the nation was sparsely settled, classical academies in the
mid-nineteenth century outnumbered public high schools, even though
the average urban public high school had somewhat more students than
did the average academy.46 The number of public high schools probably
did not equal the number of private academies until the 1880s, and the
number of public high school students probably did not exceed those in
all types of private academies and preparatory departments of universities and colleges until the 1890s.47
Private secondary schools were of many types. At one end of the
spectrum were institutions offering a classical course that would prepare young men and women for college. Some were elite institutions
that were loosely afﬁliated with a college and prepared students for the
college’s entrance exam. Others were less prestigious schools that
offered a range of classical courses, occasionally in a coeducational setting but more generally separately by sex. At the other end of the spectrum were schools that offered a combination of academic and commercial training and those that gave courses mainly in vocational ﬁelds
or in music and the ﬁne arts. Small schools often consisted of a schoolmaster and his students, who were taught in his residence.
The information that exists on academies is thin and much is elusive.
For one, the nonclassical academies were small affairs and most survived for just a few years. They were transitory institutions that left almost no permanent records. Even the classical academies are difﬁcult
to track. For New York State, however, the data on the classical academies are reasonably complete even for the early nineteenth century.
The New York State Regents, which oversaw the state’s educational institutions, provided public funds on a per student basis to classical
academies and had reason, therefore, to collect information about
them, including their curriculum.48
The courses offered by academies speak to the training that youths
wanted to receive, or at least to the training their parents wanted
them to have. Academies offered academic courses, such as English,
history, mathematics, geography, foreign languages, natural sciences,
physics, zoology, and astronomy. The classical academies by the
1840s even provided vocational courses in bookkeeping, surveying,
stenography, drafting, optics, law, civil engineering, and navigation
that often built on the more academic subjects and offered a range of
nonacademic courses including dance, calisthenics, and music.49
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Relative Importance of Academies
Much of the historical evidence that has been cited on academies comes
from a special survey of the U.S. Census.50 In the three census years—
1850, 1860, and 1870—the Census had its agents record a host of “social statistics” at the county level, in addition to collecting information
from individuals, farms, and ﬁrms for the censuses of population, agriculture, and manufactures.51 The data they were asked to obtain concerned wealth, churches, libraries, poverty, wages for various occupations, and schools. With regard to the latter, agents were asked to
obtain data about the numbers of teachers and pupils, and ﬁnancial information for all public schools, private schools, and colleges.
The data were summarized by state in the printed volumes of the
U.S. Census. Because of the paucity of other evidence, these published
summary statistics have been widely used for historical research on
academies. But the summaries were often incorrect and must be interpreted, as we do here, by consulting the original manuscripts.52 The errors in interpretation have led to a substantial overstatement of the
number of students attending academies in the mid-nineteenth century.
We correct these data and ﬁnd that even though the amended data are
far lower than those often cited, they indicate, nonetheless, a substantial
demand for secondary schools at a time when public high schools were
few in number and were found only in the nation’s larger cities.
The most widely cited data on academies is that for 1850.53 The
summary in the 1850 census of population reported that there were
6,032 “academies and other private schools” nationwide with 12,297
teachers and 261,362 pupils.54 The data, if correct, would imply that
the fraction of 15- to 18-year-olds attending academies in 1850 was
more than 15 percent if academies were four-year schools (double the
number if they were two-year schools). But the ﬁgures are not correct,
largely because they were not restricted to academy students. Inspection of the extant manuscripts from the Census of Social Statistics for
1850 indicates that the vast majority of the students listed were in the
lower grades and in the South virtually all were.55 Most, it is clear, were
attending “other private schools,” not academies.
Rather than using either the 1850 or comparable 1860 data, both of
which compound students in academies with those in the lower grades
in private schools, we use the 1870 data which do not. In 1870 the
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Social Statistics asked census takers to list private schools in various
categories. “Classical academies” were listed separately, as were commercial, music and art, technical, parochial, and “day and boarding”
schools. It is probable that the number of private secondary school
students is understated by using only the academy data, a point we will
address shortly.56 The bias, however, will reinforce our conclusion that
enrollments of post-elementary school youths in public high schools
were small relative to those in private schools and that there was a substantial demand for public secondary schools as shown by the enrollments in private academies.
Nationwide in 1870, according to the census data, about 6.5 percent
of 15- to 18-year-olds were attending either a public high school or a
classical academy. That ﬁgure is considerably smaller than the one mistakenly derived from the 1850 and 1860 data.57 But it is large for the
mid-nineteenth century and is considerable since the populations of
the South and the West are included. The Northeast, for example, had
an enrollment rate in public high schools and classical academies of
almost 8 percent.
Of equal interest is that the fraction of all secondary school students
attending public high schools, according to the 1870 census, was just
38 percent for the entire United States and less if all nonclassical
private schools were included. It was 55 percent in Iowa, a state that
already had many public high schools and would soon be a leader in
high school education. Our point is that even though a substantial fraction of young people were attending secondary schools, less than twoﬁfths were in public high schools. Private schools, such as classical
academies, were serving an important function in educating young
people and demonstrating the demand for public high schools.
Classical academies and public high schools alike, in 1870, were relatively small affairs by later standards. There were larger institutions in
the bigger cities, to be sure. But in the Northeast, where we have the
best data from the census manuscripts, there were on average three to
ﬁve instructors per school and 60 to 90 students in attendance.
In addition to the larger and more prestigious schools reported in the
1870 Census, smaller ones existed. Some were unincorporated classical
academies and others were institutes that taught a combination of academic, commercial, and vocational subjects. We will never know their
exact number, but we do have ample evidence of their presence. In New
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York State, for example, the 1870 Census listed only the academies that
were recognized by the Regents. But advertisements in mid-nineteenth
century newspapers reveal the existence of smaller institutions that
were apparently not included in the census count.
Many of the smaller schools held classes in the teacher’s home, as was
the case of the “Family School for Boys” in Prattsville, New York, which
announced that the “Rev. Wright, Rector of Grace Church will receive
into his family a few boys to be educated with his own sons” and “ﬁtted
for college or business.” The same was the case of a Miss Havens, who
was reported to “reopen her school for young ladies in the home of her
father.”58 Mr. Bingham’s school, it was claimed, regularly “ﬁtted pupils
for Harvard and Yale Colleges” as well as prepared them for business. At
George S. Parker and John McMullan’s “pupils are prepared for college
or the counting room.”59 Most of the schools that advertised were academic, although some were purely commercial and others specialized in
music or drawing. Clearly academies and other private post-elementary
schools were widespread and, we presume, the number of youths
attending them in the mid-nineteenth century was substantial, even
though our ability to estimate their numbers is severely hampered. It
seems reasonable, however, to treat the 1870 Census numbers as a lower
bound on the number of youths attending private secondary schools.
One important difference between academies and public high
schools was that academies almost always charged tuition and public
high schools generally did not.60 Although academies often obtained
public funds and had income from endowments, these grants were relatively small. Private schools depended almost entirely on tuition,
which varied from school to school.
Elite preparatory schools and military academies charged in the
hundreds but most were considerably less expensive. In New York
State the median tuition for academies was $35 per student-year.61 In
Massachusetts the median academy charged $54 per student-year and
in Iowa it was just $25. Income per capita in 1870 was around $800 for
a skilled worker and about $900 for an ofﬁce worker, such as a bookkeeper.62 Thus tuition for one child would have been about 5 percent
of gross earnings for even a skilled worker, and tuition was only half, or
less, of the total expense of sending a child to an academy since most
youth were boarded. Board generally raised the total expense to around
$150 to $200 for the full year, probably less in the smaller schools
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where pupils boarded in the master’s home.63 The cost of an academy,
therefore, was substantial in relation to the average income of Americans in the late nineteenth century.
The transition from private to public schools was a change from
schools that charged fairly steep fees per pupil to those that charged
nothing to the student’s family. It shifted students from a school
building that was sufﬁciently distant that most youths had to be boarded
to one that was part of a community, with boarding for some students.
What became of the academies? As public high schools spread, local
school districts leased or bought some of the academy buildings and
transformed them into local high schools.64 In other cases, the academies disappeared without a trace.65
Academies emerged because of a grassroots movement that was generally uncoordinated by the state and largely free of the inﬂuence of
school propagandists, such as the “schoolmen” of the common school
revival period. The public high schools that coexisted with the academies in the larger cities, and that eventually displaced them nearly
everywhere, were also largely grassroots institutions. Both the academies and the public high schools were called forth by the demands of
parents. Shopkeepers, merchants, and professionals of various types
wanted their children to have skills—such as greater literacy and
numeracy—to continue in their businesses or embark on some other.66
Parents who were manual workers wanted their children to be freed of
physical toil and those who were farmers recognized that some of their
children would be unable or unwilling to work the family’s land.
Thus academies by the mid-nineteenth century were quantitatively
important educational institutions. By sending their children to academies, parents afﬁrmed their desire for secondary schools. The size and
extent of the academy movement demonstrates the enormous latent
demand for public secondary schools. While the impetus for the public
high school was individual and distinctly grassroots in origin, more
than just grassroots action was needed. What was required was a legitimate basis for raising public revenue.

The Role of Compulsion
We have demonstrated that a series of fundamental changes beginning
in the nineteenth century increased the demand for more educated
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workers and thus heightened the desire by youth for higher levels of
formal education. The increase in education was initially supplied
mainly by the private sector through academies and other private
schools. The economic return to a secondary school education was
substantial in the nineteenth century, but publicly provided high
schools had to await a thickening in demand. Demand for more educated workers eventually soared and communities, one by one, built
high schools. The high school movement was the consequence.
A different view of the early spread of public secondary schooling
holds that the state had an interest in legislating against youthful delinquents and wanted, as well, to control the children of the burgeoning
immigrant population in the nation’s larger cities. Compulsory
schooling laws and child labor laws were passed in many states beginning in the mid-nineteenth century. Some view the high school movement as a direct result. Massachusetts, in 1852, was the earliest state to
have a compulsory schooling law. By 1890, 27 states had passed a compulsory schooling law and in 1910 41 had one.67 Child labor laws of
varying type were in force in 40 states by 1910.
But the laws were not stringent enough to have had much impact in
the period up to about 1910.68 Enforcement was weak and the laws
often exempted youths who had only minimal education. Compulsory
schooling and child labor laws were not a major impetus to the rise of
public secondary school education around the turn of the twentieth
century. The impetus was provided by the middle classes that sent their
children to private secondary schools and switched them into the
public high schools when the schools became available.
Even though the laws did not spark the movement, they may have
subsequently increased secondary school attendance and allowed the
movement to ﬂourish. After all, it was not until the early twentieth
century that compulsory education and child labor laws could have had
a large impact on secondary schooling. After 1910 the ages that the
laws were intended to constrain increased, the bureaucracy to enforce
them expanded, and the education and labor portions of the laws were
better coordinated. All of these changes should have given the laws
new bite to constrain the behavior of youth of secondary school age.
We demonstrate in Chapter 6, however, that the actual impact of compulsory schooling laws was small in increasing high school enrollments
from 1910 to 1940.69
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From Economic Imperatives to Educational Outcomes:
A Summary
There were abundant reasons why parents wanted their children to continue to high school in the ﬁrst decade of the twentieth century and why
youths should have remained in school. The demand for educated
workers had increased, the earnings of educated workers such as those in
ofﬁces were relatively high, and the newer and more technologically advanced industries were demanding greater levels of education from production workers. Even farmers recognized that schooling mattered to
the livelihoods of their children. The Iowa data for 1915 reveal that the
pecuniary return to a year of secondary school was substantial and that
years in secondary school endowed youths with more marketable skills
than did additional years in the local common and elementary schools.
Success meant more than the ability to earn a greater income. By enabling their children to obtain more education, parents could free
them from various hardships in life. If they became blue-collar or production workers, more education would help them escape the harsh
conditions and long hours of the older industries. If they, instead, became ofﬁce and clerical employees, more education would enable them
to work shorter hours and have better working conditions regardless of
their industry. Education was also a form of insurance, allowing the
more educated to respond faster to economic change and thereby providing some unemployment protection.
The increased demand for more education could be satisﬁed in the
nation’s cities by enrolling more youths in existing high schools. In
1915, virtually all cities with populations in excess of 10,000 had at
least one public high school and the vast majority of cities with populations above 5,000 did.70 But the majority of the nation’s youth in 1910
did not have a high school in their school district or township and
African American youths in the segregated South had virtually no secondary schools. Even in cities that contained public high schools, many
youths lived too far from it.
The next several decades would witness a veritable explosion in the
number of secondary schools and students. In thousands of small communities across America the demand for public secondary school became sufﬁciently great that people were willing to tax themselves to
provide it. Those who did not want to take part in the educational
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advance could choose to move to another community, but many found
that property values were enhanced when the community had a ﬁne
secondary school and so chose to stay and support the school.
The method of gaining public support for an expensive quasi-private
good is well summarized by the following pro-education statement at
the start of the high school movement:
The landlord who lives in town . . . may well be reminded that
when he offers his farm for sale it will be to his advantage to advertise, “free transportation to a good graded school.” Those who
have no children to attend school . . . should be interested in securing to the children of the whole community the best educational advantages possible . . . if they live out their years with no
children to depend upon in old age, they must of necessity rely
upon someone, they know not whom, who is today in the public
schools. Their only safeguard lies in giving the best advantages
possible to all.71
Urban property owners often wanted high schools as an attraction for
newcomers who would increase demand for their land, homes, and
businesses. “Somerville,” remarks Reed Ueda, “began its high school
rather early [c.1850], in part to attract families to this relatively wealthy
suburb.”72
Secondary schools were called into existence by parents, youths,
schoolteachers, district administrators, and state legislators. “The idea
appeals to the people,” noted a California school report, “and they respond to it with a promptness and generosity.”73 An Iowa school report
of the 1890s noted: “Many a boy unable to go away to college, obtains
at his home high school an education to serve him well in the affairs of
life and to increase his capacity for happiness.”74 The report termed the
schools “the colleges of the common people.”
With schools that were “free” to the user, although costly to the taxpayer, the pent-up demand for education beyond the common school
was fulﬁlled and multitudes entered the schools. The rapid increase in
secondary schools and student enrollments would continue for the three
decades from 1910 to 1940. We now turn to the remarkable second
transformation of education in America—the high school movement—
that was an institutional response to wide ranging economic changes.



6
America’s Graduation from
High School
“The rise of the high school is one of the most remarkable educational
movements of modern times.”
California, Ofﬁce of Superintendent of Public Instruction (1913/14)

During the ﬁrst half of the twentieth century the educational attainment of American youth greatly increased; almost 60 percent of that
increase was due to the rise of high school education. Mass secondary
schooling was indeed a “remarkable educational movement” and set
America far ahead of other nations for decades to come, even the rich
European ones. Greater levels of education enhanced economic
growth and also led to a more even distribution of its beneﬁts.
In this chapter we examine how the increase in education occurred.
The growth of secondary schooling varied signiﬁcantly across the
nation and we explore the factors that caused some places to lead and
others to lag. Although economic factors had increased the value of
education to individuals, as discussed in Chapters 2 and 5, for secondary
education to spread communities had to support public high schools.
Americans pioneered the modern secondary school in the early
twentieth century, tailored it for the masses, and rejected more elitist
European institutions. We assess the impact of U.S. high schools and
the changes in their curriculum across the twentieth century. America’s
graduation from high school in the ﬁrst half of the twentieth century
set the stage for the third great educational transformation, that to college. But we must ﬁrst explore the high school movement. In this
chapter we cover the period to 1950 (occasionally 1970); we review recent high school graduation trends in Chapter 9.
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The High School Movement
In 1910, barely 9 percent of all American 18-year-olds graduated from
secondary school and 19 percent of 15- to 18-year-olds were enrolled
in a public or private high school.1 By 1940 the median youth across
the entire nation had a high school diploma and 73 percent of American youth were enrolled in high school (see Figure 6.1).
The increase in secondary schooling from 1910 to 1940 was extremely rapid, even more so for regions outside the South. In each of
the non-South regions of the nation, with the exception of the industrial Middle Atlantic, the median youth was a high school graduate by
1935. Just 12 percent had been 25 years before. Enrollment rates in
many states reached so high a level by 1940 that these rates would not
again be exceeded until the mid-1950s.
The extraordinary increase in the education of the nation’s youth is
known today as the “high school movement.”2 It is dated as beginning
in 1910, when it gathered steam in many rural parts of the country. It
is conventionally deemed to have ended by 1940, when the median
18-year-old was a high school graduate, even though enrollment and
graduation rates continued to increase until the 1970s in almost every
part of the nation.
The high school movement is not just a latter-day historian’s term.
Rather, contemporaries used it to describe the educational changes of
their day. “The rise of the High School,” reported the California
Superintendent of Public Instruction in 1910, “is undoubtedly the
newest and most striking of recent educational movements. . . . The
idea appeals to the people, and they respond to it with a promptness and
generosity.”3 The educational commissioner of North Carolina, perhaps the most educationally progressive state in the South, noted in
1910 that: “The new public high school movement in the South did not
become general nor well-deﬁned until about four or ﬁve years ago.”4
The signiﬁcance of the zealous activity that built schools, hired
teachers, enrolled youth, raised tax dollars, and revamped the high
school curriculum was as clear to Americans who experienced it as it is
to us with the beneﬁt of hindsight. Americans were keenly aware that
they were involved in an historic achievement and knew, as well, that they
were setting the United States on a course far different from that being
followed elsewhere in the world. They were embarking on an experi-
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Figure 6.1. Secondary School Enrollment and Graduation Rates: Entire United
States, 1890 to 1970. Enrollment numbers are divided by the number of 14- to
17-year-olds; graduation ﬁgures are divided by the number of 17-year-olds. Males
and females in public and private schools are included. Year given is end of school
year. Sources: U.S. Department of Education (1993) and Goldin (1998) for 1910
to 1930 graduation rates.

ment as grand as any in American history. For decades to come, no
other nation would come close to putting as large a fraction of their
citizens through secondary school.
High school education diffused rapidly across America in the early
twentieth century. Even youth in rural and isolated places in America’s
heartland were, by the 1920s, within reach of a high school. Enrollment rates in the more sparsely populated parts soared once schools
were established. But secondary schooling did not advance uniformly
across the nation. In some parts—such as the Northeast, the West, and
much of the central part of the nation—high schools spread like wildﬁre and youth ﬂocked to them in droves, but in other parts the movement was delayed. The unevenness was geographic, racial, and ethnic.
Oddly, any unevenness that was gender speciﬁc favored girls, who went
to and graduated from high schools at considerably higher rates than
did boys, at least until the Depression of the 1930s.
Geographically, there were two lagging areas in the high school movement: the industrial North and most of the South. Within some of the
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larger American cities and elsewhere in the industrial North, high school
enrollment rates were comparatively low and advanced slowly until the
1930s. These low rates are curious because public secondary schools had
been founded in most large U.S. cities in the nineteenth century. Unlike
the small towns of rural America, these large cities already had high
schools. The large ﬂow of European immigrants to America’s cities in
the early twentieth century is partly responsible for the lower enrollment
rates; but there are other reasons, including the job opportunities for
youth, particularly boys, in cities. Whether their school decisions were
due to capital market constraints, a curriculum that did not keep their interest, or impatience are other matters to consider.
The South was the other laggard in the high school movement.
Youth in most parts of the South had the lowest rates of high school
enrollment in the nation and this is true even if one excludes the
African American population, whose schooling rates were abysmally
low. The low rates for most southern youth were due, in part, to their
more rural setting, but sparsely settled farm areas in the North and
West had much higher rates of secondary school enrollment. The low
enrollment rate for African Americans in the South is less difﬁcult to
explain. Until school integration was achieved, African Americans
went to segregated schools and there were few public secondary
schools for blacks until the 1930s. What schools did exist were in the
larger cities, not in the rural places where most blacks lived.
The diffusion of secondary schooling was inﬂuenced by various
factors, among them the taxable wealth of residents, the distribution of
income, and the opportunity cost of youth employment. Because homogeneity of voters increased the probability that citizens would agree to
establish a secondary school, the decentralization of schooling decisions helped propel the spread of high schools. In fact, the existence of
thousands of relatively small, ﬁscally independent, and competing
school districts increased educational expenditures as the high school
movement got underway.5 The decentralization of school decision
making in America—even within states—is to be contrasted with the
far more centralized decision making in Europe.
Despite the wide differences that existed in secondary schooling
rates across America, the high school movement was nonetheless an
extraordinary educational transformation. The transformation would
soon make the United States the ﬁrst nation in the world to have mass
secondary school education. The process of institution-building did
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not appear de novo. Rather, states and communities built on prior commitments to mass common school education.6
The second transformation of American education was primarily a
grassroots movement, just as the common school movement had been
in the early nineteenth century and the academy movement had been
in the mid-nineteenth century. Given the highly decentralized nature
of American education, the spread of the high school was, by and large,
an uncoordinated activity almost completely outside the realm of the
federal government’s control and not much affected by state compulsory schooling laws and by state child labor acts. However, particular
state laws that governed a school district’s ﬁscal responsibilities may
have been of more importance in the increase of enrollments and the
building of schools. States often provided poorer school districts with
grants to build schools and supplemented teacher salaries, although
these incentives were small in comparison with local funds. Additionally, a somewhat obscure set of state laws, known as “free tuition laws,”
were probably far more important in the spread of high schools than
the better known compulsory schooling laws. These laws mandated
that school districts without high schools be ﬁscally responsible to pay
tuition to other school districts.
Rather than stemming from compulsions, restraints, and subsidies,
the roots of the increase in high school enrollments can be found in
more fundamental factors that affected the demand for educated
workers and for schooling in general. These factors encouraged young
people to continue with their education and drove parents to demand
that communities provide more education for their children.
In the 1890s, when the high school movement was ﬁrst emerging in
various parts of the country, secondary schools were highly varied
institutions differing from place to place. By the 1920s, the American
high school was a fairly uniform institution. A high school in rural Indiana taught subjects similar to those offered in urban Chicago and a
high school in northern Maine was not unlike its counterpart in Los
Angeles. Americans today would ﬁnd a high school in the 1920s to be a
familiar institution but would be less at home in a secondary school of
the late nineteenth century.
The modern high school that emerged by the 1920s served a
multiplicity of functions including college preparation, general education, vocational instruction, and commercial training. As the public
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high school broadened its curriculum, it expanded its reach and
appealed to a greater fraction of teenagers and a larger group of taxpayers.
The period of the high school movement is judged to have ended
around 1940, since the greatest increases had already occurred. The
completion of the great expansion in the education of America’s youth
came at a decisive moment in the history of the nation. The United
States was drawn into World War II at the moment the median American youth had become a high school graduate. The increased education of the labor force meant that the nation was better prepared for
war. It also meant that when World War II ended the nation was poised
to begin the transformation to mass higher education.
As national data reveal, World War II cut deeply into high school
graduation and enrollment. In all regions of the country and in every
state, graduation rates plummeted and enrollment rates for older students were markedly reduced. The military draft was not the only
reason, as evidenced by the fact that graduation and enrollment rates
decreased for young women of high school age.7 Notably, the decrease
in schooling rates for older youths was greatest in states that received
the largest defense contracts on a per capita basis, such as those in the
New England and the Paciﬁc regions. The three states of the Paciﬁc
were among the top ﬁve states having the largest absolute decline in
the male graduation rate and were also in the top 12 in total defense
contract spending per capita.8 Independent of geography, the earnings
of the unskilled and the young soared in the 1940s relative to those for
the skilled and those with more labor market experience. The youths
who left high school for the labor market may have thought they would
eventually return, but most did not. Unlike their slightly older peers
who went into the military and received the GI Bill at the end of the
war, these youth became a lost generation.

Enrollment and Graduation Rates by Region and State
Measurement Issues
To understand the educational changes brought about by the high
school movement, we present data on enrollment and graduation rates.
The schooling data include all students in grades nine through twelve
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in public and private secondary schools, as well as those in the preparatory departments of colleges and universities, an important component
until the 1920s.9 We have used a host of sources and methods, given in
Appendix B. In brief, the data are derived mainly from the administrative records of the U.S. Ofﬁce of Education.10 These records were
published on an annual basis until 1916 in the Report of the Commissioner of Education (the Annuals), then every other year in the Biennial
Survey of Education (the Biennials), which was superseded in 1962 by the
Digest of Education Statistics.11
The two main indicators are high school enrollment and high school
graduation, neither of which may reveal much about educational quality.
Because those who enroll need not attend, graduation is a better indicator since students often have to complete courses and pass exams to
be promoted and thus graduate. We will use the graduation rate as our
main indicator of educational achievement. Graduation and enrollment measures are highly correlated across the states. In the past, as
today, each state had somewhat different standards for high school
graduation and in some cases the criteria were determined by localities.12 Because the graduation and enrollment data are counts of students, we have produced rates by dividing by the number of youths
who could have attended or graduated from high school.13
The nationwide trends in enrollment and graduation rates are depicted in Figure 6.1, in which the U.S. aggregate public and private
secondary school series from 1890 for graduation and 1900 for enrollment to 1970 are graphed.14 The series reveal several aspects of the
high school movement nationally. Most important is the impressive increase from 1910 to the 1930s, the large decrease with World War II,
and the resumption of the increase in the late 1940s. What cannot be
seen in the graph, but will be apparent in Chapter 9, is that the rates
achieved since 1970 have been relatively stagnant.
The United States is a land of enormous diversity and there is no
reason to believe that every part of the country underwent change at
the same time. In some states, high school graduation and enrollment
rates increased sharply in the 1920s, but in others, even those outside
the South, the high school movement came somewhat later. For ease of
presentation, we aggregate the state data to the regional (census division) level. Even within these regions, certain states were far ahead of
the pack. We employ maps to show variation within region. We ﬁrst
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address the change by region and state, and then examine differences
by size of city, race, gender, and ethnicity.
We divide the data into the nine census divisions—New England,
Middle Atlantic, South Atlantic, East South Central, West South Central, East North Central, West North Central, Mountain states, and
Paciﬁc states.15 Graduation data by region for 1910 to 1970 are given in
Figure 6.2. Panel A of the ﬁgure contains the Middle Atlantic, New England, Paciﬁc, and West North Central regions and Panel B has the
South Atlantic (also for whites only from 1930 to 1954), the East South
Central, and the East North Central for comparison. (All the enrollment
and graduation data by region are in Appendix B, Tables B.1 and B.2.)
State variation can be observed in maps spanning the beginning (1910),
middle (1928), and end (1938) of the high school movement (Figure 6.3).

Leaders and Laggards in the High School Movement
The increase in graduation rates from 1910 to 1940 in the four regions of the North and West was considerably more impressive than
for the entire nation. At the beginning of the high school movement
the graduation rate in the New England region exceeded that in other
parts of the country. Another high education region at this early date
was the East North Central, to which many New Englanders had migrated. Even though New England remained in the educational forefront for some time, other regions closed the gap with the leader during
the 1920s. By 1924 several non-southern regions of the country had
graduation rates that exceeded that of New England. New England
youth had not fallen behind; rather, various parts of the rest of the
nation invested heavily in education and had rapidly caught up to the
leader. Some regions of the country, such as the Paciﬁc and West
North Central, had enormous increases in high school graduation
rates that resulted from substantial investments in school building
and stafﬁng.
The parts of the nation that began in the 1920s to invest heavily in
education include states that, at ﬁrst glance, would appear to defy easy
categorization. Included in the group are the Prairie states of America’s
heartland in the West North Central division, such as Iowa, Kansas, and
Nebraska, and the Paciﬁc states of California, Oregon, and Washington. As different as these states may appear, they were similar in

Public and Private High School Graduation Rate
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Figure 6.2. Public and Private High School Graduation Rates, 1910 to 1970.
Includes both males and females in public and private schools (including
preparatory departments of colleges and universities). Graduates are divided by
the approximate number of 17-year-olds in the state. Constant growth rate
interpolations of population data are made between census years. Sources: See
Appendix B.
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various ways. Most important among their similarities was their high
value of per capita taxable wealth. High school education was considerably more expensive than was elementary or common school
education—in fact, it cost about twice as much per pupil-year. More
wealth meant that taxpayers could more easily afford expensive education. Of additional importance was the low level of manufacturing activity in these states. Less industry meant that myopic youth were not
lured from school by the attractions of a job.
The best way to see the differences across the states is from the maps
in Figure 6.3. In each of the maps the darker the shade, the higher rate
for enrollment or graduation. In 1910 the darker states are almost all in
New England, although there are some high education states in the
center of the country and on the West coast. By 1928 a group of states
in the central part of the country and on the Paciﬁc had emerged as the
education leaders.
In 1928 the states with the highest rates appear to form an “education belt” across the midsection of the nation. The belt contains all
the states of the Paciﬁc, some of the Mountain states, various prairie
states of the East and West North Central, and much of New England. What began in New England jumped clear across the nation to
the rich states of the far West, then spread to the nation’s heartland in
the Middle West, skirting the Middle Atlantic states—New York, New
Jersey, and Pennsylvania—for the time being. The belt clearly excludes the South, which is an obvious outlier as a region. It also omits
some of the more industrial states in the North, although to a lesser
degree.
One may wonder why some of the northern states lagged in high
school enrollment and graduation relative to the leaders. Several are
states in the East North Central region (e.g., Michigan, Illinois), one is
a New England state (Rhode Island), and three of the most obvious
comprise the Middle Atlantic region (New Jersey, New York, and
Pennsylvania). The difference between the graduation rates among the
northern laggard states and those of the northern educational leaders
was substantial. The graduation rate in Iowa (44 percent), Kansas (48
percent), or Nebraska (46 percent) in 1928—to take three contiguous
high-education states—was more than twice that in New Jersey (23
percent), New York (20 percent), or Pennsylvania (24 percent)—to
take three contiguous ones at the other extreme.
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The northern states with lower high school rates had one feature in
common: their cities were mainly dependent on manufacturing and
some were heavily industrial. Many of the industrial areas of the nation joined the high school bandwagon late. The states of the Middle
Atlantic region are the most obvious latecomers in the North.
Michigan was also a laggard in the otherwise high education region of
the East North Central. But each of these states narrowed the gap
considerably in the 1930s, when the Great Depression caused enormous unemployment in industrial areas. A large fraction of the population of these states lived in industrial cities where youths in the
1910s and 1920s had often dropped out of school between ages 14 and
16 in favor of work; that changed with high unemployment rates in
many industries in the 1930s.
The recession that would soon become the Great Depression was
but a minor blip on the macro-economic radar screen in 1929 when the
graduation rate for the states of the Middle Atlantic was 22 percent.
But by 1932, when the Great Depression had resulted in an unemployment rate of almost 24 percent nationwide, the graduation rate in the
three states of the Middle Atlantic region had soared to 32 percent.16 In
1936, when the downturn was in its seventh year, the graduation rate
increased to 47 percent. From 1929 to 1936 the graduation rate in the
states of the Middle Atlantic had more than doubled and the region
had been catapulted into the high school movement.
The reason for the increased enrollment of high school students
extends somewhat beyond the general inability of workers to secure
productive employment during the 1930s. It also concerns particular
legislation of the ﬁrst New Deal. The National Industrial Recovery
Act (NIRA) prohibited the employment of youths less than 16 years
old in manufacturing work. But because schooling rates increased before the NIRA was passed in 1933, the act must have merely reinforced the response to the immediate effects of the unemployment of
the Great Depression. Bad economic times are often good for education and that appears to have been true of the 1930s, although the
Figure 6.3. (opposite page) Public and Private High School Graduation Rates by
State: 1910, 1928, and 1938. States are shaded by graduation rates so that darker
states have higher rates. Approximately equal numbers of states are in each group
in each year. Sources: See Appendix B.
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high school movement was clearly well underway before the 1930s in
many parts of the country.
The South was the major schooling laggard during the high school
movement, and the region continued to rank far behind the North and
the West until the 1970s. Within the South, the East South Central
had the lowest schooling rates during the high school movement, the
South Atlantic was next, and the West South Central, dominated in
population by Texas and also including Oklahoma, was the highest.
The high school movement in the South was held back by many factors. Racially segregated schools existed in all southern states, and the
overwhelming majority of African Americans lived in the South—in
1910 almost 90 percent did and in 1930, 79 percent did.17 Secondary
school enrollment rates for African Americans in that region were barely
above zero until the 1930s, when they reached about 6 percent.18 Until
the 1920s most African American youth who ﬁnished eighth grade and
entered secondary school attended a private school, often founded by
northern philanthropies.19 By 1929 the situation was somewhat less bleak
and more than 1,000 public high schools for blacks had been established
in the South, together with about 110 private high schools, even though
many of them offered primarily industrial and vocational courses.20
But schooling rates for white youths in the South were also far below
those in the rest of the country (see Figure 6.2, Panel B, which shows
the schooling rates for whites in the South Atlantic region from 1930
to 1954). The fact that African Americans had extremely low rates of
high school enrollment and graduation is not a complete answer for
why the South had low levels of secondary school education.
Another reason proffered for why the South fell behind is that it was
an agricultural region and was sparsely settled. Yet other parts of the
nation were about as agricultural and just as sparsely settled and they
were educational leaders. Compare Iowa and Georgia, for example. In
1930 both Iowa and Georgia had low and comparable population densities and both had substantial and nearly identical fractions of their
adult male labor forces involved in agricultural occupations.21 Yet Iowa
had a public and private high school graduation rate of 44 percent in
1928, while Georgia’s overall graduation rate was just 14 percent, or
one-third the rate in Iowa. The rate for just the white youth of Georgia
was about 17 percent. Thus even the white secondary schooling rate in
Georgia was far behind that for Iowa’s youth.
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For all states in the West North Central region the fraction of the
male labor force employed in agriculture was 40 percent in 1930 and
the population density was 29.3 persons per square mile. In a sevenstate portion of the U.S. South, where cotton was the dominant crop
and its fertile land lent it the moniker of the “black belt,” 52 percent of
the male labor force was employed in agriculture and 52.8 persons, on
average, resided in each square mile.22 The graduation rate in the West
North Central region was 41 percent in 1930 whereas that among
white youths in the seven states of the cotton South was 24 percent.
Even though the South was a more densely populated region than
were the farming areas of the Midwest, it had a considerably smaller
fraction of its population living in cities and towns. In the West North
Central, for example, 42 percent of the population lived in cities and
towns having 2,500 or more people (the ofﬁcial census deﬁnition),
whereas just 27 percent did in the seven states of the cotton south. However, a substantial fraction of the population in the West North Central
region resided in towns with fewer than 2,500 people, less than the
census required for the place to be deemed urban. Take the case of Iowa.
In 1910, Iowa contained 2.225 million individuals, 680,000 of whom
lived in urban areas (those with populations greater than 2,500). But
nearly 460,000 Iowans resided in incorporated areas below the census
cut-off of 2,500 persons. The vast majority (82 percent) of these individuals lived in Iowa’s 830 incorporated tiny towns, each of which had
a population of less than 1,500.23 If we use an augmented deﬁnition of
urban and include those in incorporated cities, towns, and villages regardless of size, 51 percent of the population would have been deemed
urban in 1910, whereas that number was 31 percent using the ofﬁcial
census deﬁnition.24
Agriculture in the South did not place the same demands on the processing of the crop as it did in many other parts of the country. Cotton
and tobacco, for example, required minor processing on or near the
farm. After ginning or curing, the crops were brought to commercial
cities on major waterways, such as the Atlantic Ocean, the Mississippi
River, and the Ohio River, and sent on their way to Europe or the
North. In contrast, the tiny towns dotting the Midwest added value to
the crops and were a part of a major distribution system. The towns
contained the grain elevator’s and were stops along the railroad. Most
important for the development of educational institutions, these small
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towns were incorporated places with taxing authority and they became
centers of the local school districts that built and staffed the high
schools. In the South, on the other hand, counties were the ﬁscal units
that would have built and staffed high schools. The towns of the Midwest, especially the tiny towns, were wellsprings of social capital and
thus of schools and human capital.

Explaining Differences in High School Graduation Rates
Reasons for High School and Its Expansion
To understand why some states led and others lagged, we must analyze
the determinants of (public and private) high school graduation rates
by state. To do this, we ﬁrst analyze graduation rates at the dawn of the
high school movement in 1910 and then traverse the initial surge in
high school by exploring the transformation in education from 1910 to
1928. Next, we explore changes from the eve of the Great Depression
to just before World War II, from 1928 to 1938.
The motivation for all our estimations is a standard model of human
capital investment in which the educational return, opportunity cost,
and capital constraints affect private decisions. This simple, and wellknown, formulation of the educational investment decision does not,
however, speak to the public nature of most schooling. Public support
for secondary school was rarely justiﬁed on the basis of the creation of
a literate citizenry, the way that the publicly supported primary school
had been in the nineteenth century. Rather, it was rationalized, often
implicitly, on the grounds of capital-market imperfections. Under this
theory, communities are groups of families at different stages of their
lifecycle, and publicly funded education serves as an intergenerational
loan, a means of consumption smoothing.25
Under many reasonable scenarios, the wider the distribution of income, given its mean, the less support there will be for public education, since the rich can opt out and the poor will have a lower demand.26 However, the extent to which individuals consider themselves
members of the same community should provide an extension of the
public choice framework. Greater social cohesion, intergenerational
propinquity, and community stability should increase support for publicly funded education.27

America’s Graduation from High School

209

In the next section, we analyze the determinants or correlates of the
public and private high school graduation rates at the state level in two
years (1910, 1928) and across two eras (1910 to 1928; 1928 to 1938).
The variables we use approximate the key determinants of family-level
education decisions and the factors relevant in a public choice framework.
To do the analysis, all youth were assumed to face the same (national) market for white-collar employment conditional on receiving a
high school degree.28 Because remunerative employment opportunities
for older youth in the period were likely to be found in manufacturing,
we used the fraction of the workforce in manufacturing and the manufacturing wage as the opportunity cost of high school education. Various estimates of income and wealth (state income per capita, taxable
wealth per capita, and agricultural income per agricultural worker)
were used to measure household capital-constraints and the consumption demand for education. The distribution of income or wealth was
more difﬁcult to obtain for the period. We will make the case that automobile registrations per capita is a reasonable substitute for the share
of voters wealthy enough to favor ﬁnancing an expensive public good,
such as a high school.
Because the return to high school was probably greater where publicly supported colleges were available, we included (in the change regression for 1910 to 1928) the public university enrollment rate in the
base year. The social stability of communities was inferred from the
proportion 65 years and older in the state. Social distance or propinquity was proxied by variables relating to the fraction foreign-born (or
Catholic) since both, within bounds, increased social heterogeneity.29
The determinants we identiﬁed above are precisely those contemporaries recognized as important during the high school movement. Take
the following explanation of why Portland, OR, had an increased high
school enrollment in the 1910s:
First, Portland is not a manufacturing city, and consequently,
does not offer the attraction for boys and girls to drop out of
school. Second, the increased wealth enables parents to keep their
children in school longer. Third, the nature of the population of
the city of Portland tends to keep children in school. By this we
mean that the people of Portland . . . demand high standards of
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education . . . and take advantage of the opportunity. The fourth
reason . . . is found in the nature of the high schools. Instead of offering a narrow college preparatory course . . . the high school
now offers many courses of a more general and industrial nature.30

Estimation of a Framework to Explain State-Level High School
Graduation Rates
Our estimations using high school graduation rates are suggestive of
the forces that both encouraged and impeded secondary-school education, although they are, admittedly, reduced form models. In Table 6.1
we summarize the main results of our analysis: three of the columns
(cols. 1, 2, and 3) give regressions in levels (one for 1910 and two for
1928) and three (cols. 4, 5, and 6) give the regressions in ﬁrstdifference form.31 The last two columns give the means.
With just 48 states in each year we have been judicious in our inclusion of variables, and a further constraint is that some variables are
highly correlated.32 Where only one of the many variables mentioned
is included, the results are robust to the inclusion of the others.
The association between the key factors and high school graduation
rates at the start of the high school movement in 1910 is summarized in
column 1. Per capita wealth (in 1912), the proportion older than 64
years (in 1910), the percentage of the labor force in manufacturing (in
1910), the percentage Catholic (in 1910), and dummy variables for the
South and New England are strong predictors of high school graduation and together they account for almost 90 percent of the cross-state
variation.
Wealth per capita (or state income per capita, or agricultural income
per capita), not surprisingly, is positively related to the high school
graduation rate and the impact is reasonably large—a shift from the
state at the 25th percentile to that at the 75th percentile increases the
graduation rate by about 1.5 percentage points in 1910 (or by 16 percent around the mean). Having more manufacturing, on the other
hand, was a drag on education; a move from the 25th to the 75th percentile reduces the graduation rate by 1 percentage point in 1910 (or
by 12 percent around the mean). The greater the proportion older
than 64 years, the higher is the graduation rate. This strikingly strong
positive relationship at the dawn of the high school movement between
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high school graduation rates and fraction of older persons (a raw correlation of 0.79) is illustrated in Figure 6.4, Panel A. We attribute the effect to the stability of community and not to differential fertility or immigration, for neither of those variables reduced the positive impact.
That educational attainment in 1910 was positively related to the
fraction of older persons in the state is opposite to a ﬁnding from a
more current period (e.g., Poterba 1997). More recent estimates show
that the elderly are less supportive of educational expenditures. There
is good reason for the difference. Older citizens today are highly mobile as a group. A large fraction live far away from their community of
origin and as a political unit they appear to have far less interest in the
use of public resources to enhance education than did those early in the
twentieth century who continued to reside in their communities.33
We examined the determinants of high school graduation rates in
1928 and found results similar to those for 1910, when translated into
elasticities (see Table 6.1, col. 2). For 1928, we included variables that
we could not for 1910 and they added signiﬁcantly to the story. The
most interesting of the new variables is automobile registrations per
capita (in 1930).
In the 1920s automobile ownership required a higher level of income or wealth, relative to the mean, than it does today. Consider, for
example, two symmetric income distributions each having the same
mean but different variance and for which the cutoff point for automobile ownership is somewhere below the mean. The narrower distribution will have a higher fraction of car owners among the population.
Thus, under certain conditions and given the mean of income (or
wealth), the variable “automobile registrations per capita” is a good
proxy for the variance of income (or wealth).
The auto registrations variable exhibits a substantial positive relationship to the high school graduation rate, even when a direct measure of per capita wealth is included. The speciﬁcation in column 2
implies that increasing auto registrations per capita in the state at the
25th percentile to that at the 75th percentile increases the graduation
rate by 5 percentage points (or by 17 percent of the mean level in
1928).34 Automobile registrations per capita is a strong explanatory
variable and speaks to the importance of a more equal distribution of
wealth, given its mean, and a large share of middle class voters in the
provision of education as a public good.35 The states with the greatest
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(0.0867)
−0.0935
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−0.541
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Sources: For complete notes regarding the sources see Goldin and Katz (2005), from which this table derives.
Notes: Standard errors are in parentheses; ordinary least squares regressions, unweighted except for the 1928 to 1938 change regressions (cols. 5, 6). Weight for state i is
(Si,28 · Si,38 )/(Si,28 + Si,38 ) where Si,t = share of state i 17-year-olds in U.S. total in year t. Weighting does not affect results in cols. 1 to 4. The 1928 to 1938 regressions are
weighted due to two outliers (DE and NV). Number of observations is 48 in all columns; DC is excluded. AZ and NM were territories until 1912 but are included with
the 1910 states.
Dependent variable: Public and private graduation rate by state: See Appendix B.
Independent variables:
Variables listed as % are entered as fractions. Note that in the change equations of columns 4, 5, and 6 the explanatory variables are those at the beginning of the period
and reﬂect starting conditions.
Per capita taxable wealth, 1912 or 1922: Taxable wealth/population, U.S. Department of Commerce (1926), Statistical Abstract.
% ≥65 years, 1910 or 1930: Historical Statistics, series A 195–209.
% in manufacturing, 1910 or 1930: U.S. Bureau of the Census (1912, 1932).
% Catholic, 1910 or 1926: U.S. Department of Commerce (1930), Religious Bodies: 1926, Vol. I, table 29. The 1910 numbers are extrapolated from those for 1906 and
1916. All are expressed per state resident.
South: South includes the census divisions South Atlantic, East South Central, and West South Central.
Males in public colleges/17-year-olds, 1910: U.S. Bureau of Education (1910), table 31, p. 850. Military academies receiving public support are excluded. The denominator
contains both males and females.
Wage in manufacturing in $000, 1929: Kuznets et al. (1960), table A 3.5, p. 129.
Auto registrations per capita, 1930: U.S. Department of Commerce (1940), Statistical Abstract, table 467.
Agricultural income per agricultural worker, 1920 (mean = $943): Kuznets et al. (1960), table A 4.3, p. 187. The variable is agricultural service income per agricultural worker.
Unemployment rate, 1930 (mean = 0.0574), 1940 (mean = 0.0883): U.S. Bureau of Commerce, Statistical Abstract, (1932) table 341, (1948) table 203. Unemployment for
1930 refers to April 1930 and is the sum of Class A (non-layoff ) and Class B (layoff ).
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number of automobile registrations per capita in 1930—California,
Nevada, Kansas, Iowa, and Nebraska—were all at the very highest end
of the educational distribution in 1928 as can be seen in Figure 6.4,
Panel B.36
Also of interest are the roles of manufacturing as a share of employment, the manufacturing wage, and their interaction (Table 6.1, col. 3).
Having a greater percentage of the labor force in manufacturing, given
the manufacturing wage, was a drag on education, as we found in the
analysis of the 1910 data. But in the analysis of the 1928 data the interaction with the manufacturing wage revealed that the relationship held
only when the wage was above the mean. Similarly, a higher manufacturing wage was not an impediment to education until the percentage
of the labor force in manufacturing exceeded its mean. The lowest
graduation rates outside the South were found in industrial states with
relatively high manufacturing wages, such as the Middle Atlantic
states. The opportunity cost of education in these states was high and
the availability of manufacturing jobs was substantial enough to deter
education.37
The difference regression for 1910 to 1928 (given in Table 6.1, col.
4) reinforces the ﬁndings in the levels regression and makes a causal interpretation more plausible.38 The independent variables for the difference regressions capture the initial conditions in a state. For example,
more wealth in 1910 hastened the growth of high schools from 1910 to
1928, but a greater share of the labor force in manufacturing in 1910
slowed it. The positive relationship between (log) per capita wealth at
the start of the high school movement and the expansion of high
schools from 1910 to 1928 is displayed in Figure 6.4, Panel C. The
fraction of youth in the state who attended public colleges and universities in 1910 had a strong positive effect on the high school graduation
rate (see Figure 6.4, Panel D), probably because the returns to high
school were greater in states having amply funded public institutions of
higher education.
Lastly, we analyzed the change during the 1930s. The estimation in
Table 6.1, column 5 is conﬁgured similarly to that in column 4. Much
appears to have been altered by the 1930s. Wealth remained an important determinant, but the fraction of the labor force in manufacturing
no longer had a strong negative effect. In fact, manufacturing had a
weak positive effect and the Middle Atlantic states were residually pos-
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itive. The sparser speciﬁcation in column (6) focused on factors unique
to the Great Depression and added the change in the unemployment
rate from 1930 to 1940.39 High school graduation rates during the
1930s increased most in states that had the largest increases in unemployment, for given initial income, and for those with the largest manufacturing sectors.
In sum, we found that several factors can explain differences in the
diffusion of high school graduation across the various states. The factors include wealth, income, relative homogeneity of the population,
the distribution of income, the opportunity cost of youthful employment, state support for higher education, and the stability of the community through the retention of older members. But what was the role
of state compulsion in the expansion of U.S. secondary schooling from
1910 to 1940? Such laws were apparently effective in countries such as
Great Britain, where they were accompanied by large increases in educational access and spending.40

The Role of Compulsory Schooling and Child Labor Laws
As we mentioned in Chapter 5, compulsory education and child labor
laws were ﬁrst passed in the United States in the mid-nineteenth century.41 But it was not until the early twentieth century, with the
ramping up of compulsory education and child labor laws, that they
could have had much impact on secondary schooling. The laws became
more stringent just as youths were entering and graduating from high
schools in considerably greater numbers. This coincidence has led
many to assert that state legal changes spurred the increase in high
school enrollments.42 But did they?
From 1910 to 1940 the fraction of youths enrolled in public and
private U.S. secondary schools increased from 18 to 71 percent. The
fraction graduating nationwide soared from 9 to 51 percent. To ﬁnd
the effect of state compulsory schooling and child labor laws on secondary schooling we used contemporaneous evidence we compiled on
high school enrollments together with information on the laws. Our
estimation approach exploits cross-state differences in the timing of
changes in state laws and controls for state ﬁxed effects, year ﬁxed effects, and other time-varying state level determinants of secondary
schooling.
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What Were the Laws?
The typical compulsory schooling law set down the ages during which
youths had to be in school. The laws became more complicated in the
early twentieth century when maximum ages increased in many states.
The typical law was then altered to include a level of education that exempted a youth from the maximum age, and that factor became the
binding constraint in most states.
Child labor laws modiﬁed compulsory schooling laws and generally
exempted older working youths who were constrained by the compulsory schooling law. They set down the way youths could obtain a work
permit and often a minimum level of schooling required. The child
labor law was almost always the binding constraint. Statutes mandating
continuation (or part-time) school attendance were added during the
Progressive Era. Continuation schools educated youths who were
below the maximum age of compulsory schooling and had left school
to work.43
We have compiled information on these laws for all 48 states by year
from 1910 and 1939 (see Goldin and Katz 2003, data appendix). The
most important factors are: minimum age of compulsory schooling,
maximum age of compulsory schooling, education for exemption from
the maximum age rule, work permit age, education required to receive
a work permit, and whether the state had mandatory continuation
schools. From these data we constructed two variables, where s is state
and t is year to approximate the state laws applicable to youth of high
school entrance age (14 years old) in year t:
Child Labor School Yearsst = max {(education required for work
permit)st , (work permit agest
− school entrance ages, t−8 )},
which gives the mandated time a youth had to be in school before
taking a job according to state child labor laws, and
Compulsory School Yearsst = min {(education for exemption)st ,
(maximum age of compulsory schoolingst
− school entrance ages, t−8 )},
which gives the minimum time a youth had to attend school according
to state compulsory education laws.44
Legislation became more stringent over the 1910 to 1940 period in
terms of the number of states having laws and the stringency of existing
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legislation. Most of the changes were fairly continuous over the period.
The maximum age continued to increase until to around 1930 when 42
states set their maximum age at 14 years or higher, while the minimum
age decreased throughout that period. The level of schooling required
to be exempt from the maximum age of compulsory education rose
over time. The age at which youths could get a work permit increased
signiﬁcantly around World War I and after 1935. The education required to obtain a work permit rose so that by 1930, 18 states had a requirement of eight grades and 31 had at least a sixth grade requirement.
The vast majority of states joined the continuation school bandwagon
around World War I and passed laws requiring that employed youths
below the maximum age attend school during their workday.

Effects of Law Changes
How much of the increase in high school enrollments can be explained
by the increased stringency of the laws? To ﬁnd the answer, we examined the effects of state child labor and compulsory schooling laws on
contemporaneous high school enrollment using the data we earlier presented on public and private enrollments in grades 9 to 12. A standard
panel data model was estimated, which included state and year ﬁxed effects, state law variables (including a dummy variable for a state continuation school law), and other state time-varying economic and demographic controls. Our identiﬁcation of the effects of state child labor
and compulsory schooling laws comes from differential law changes
across states, conditional on the time varying state controls also in
Table 6.1. We included, as well, a full set of census division linear time
trends.45
The regression estimates reported in column 1 of Table 6.2 show
small but statistically signiﬁcant effects of both compulsory education
and child labor laws. A one-year increase in “compulsory school years”
is associated with a 0.45 percentage point rise in the high school enrollment rate and a one-year increase in “child labor school years” is
associated with a 0.78 percentage point rise.46 Having a continuation
school law is connected to a 2.5 percentage point increase in high
school enrollments.
How large was the contribution of child labor and compulsory
schooling laws to the 50.4 percentage point increase in the high school
enrollment rate from 1910 to 1938? The combined effects of changes

Table 6.2. Impact of State Compulsory Schooling and Child Labor Laws on
Secondary School Enrollment Rates, 1910 to 1938
Dependent variable: Fraction of state’s
14- to 17-year-olds enrolled in public
and private secondary schools
(mean = 0.441; s.d . = 0.204)
Continuation school law
Child labor school yearsa
Compulsory school yearsb
No child labor law
No compulsory schooling law
Autos per capita
Manufacturing employment
per capita
Fraction ≥ 65 years
Fraction ≥ 14 years
Other state demographic controlsc
State dummies
Year dummies
Census division trends
R2
Standard error
Number of observations

(1)

(2)

Coefﬁcient
(s.e.)

Mean
(s.d.)

0.0249
(0.00940)
0.00777
(0.00265)
0.00453
(0.00209)
0.0217
(0.0185)
0.0563
(0.0167)
0.865
(0.187)
0.134
(0.409)
3.06
(1.39)
−2.10
(0.583)
Yes
Yes
Yes
Yes
0.978
0.0321
720

0.530
(0.499)
6.51
(2.00)
6.91
(2.67)
0.299
(0.170)
0.102
(0.303)
0.136
(0.093)
0.0662
(0.0389)
0.0511
(0.0128)
0.305
(0.0474)

720

Sources: Biennial secondary school enrollments by state, Appendix B; compulsory school
and child labor laws, Goldin and Katz (2003, data appendix); various demographic data were
provided by Adriana Lleras-Muney and are from the 1910, 1920, 1930, and 1940 Censuses
of Population (linearly imputed in intervening years); other variables, see Table 6.1.
Notes: The regression and sample means have been weighted by the number of 14-yearolds in the state. Robust standard errors (s.e.) clustered by state are reported for col. 1.
a. Child labor school yearst = max{(education required for work permit t ), (work permit
aget  school entrance age t8 )}
b. Compulsory school yearst = min{(education for exemption t ), (maximum age of
compulsory schooling t  entry age t8 )}
c. Includes fractions black, foreign-born, and urban.
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in child labor and compulsory schooling laws (both the years and existence of the laws) add 1.8 percentage points. There was a 60 percentage point increase in the share of students in states with continuation school laws and that can explain a 1.5 percentage point increase in
the high school enrollment rate. About a 3.3 percentage points (or 5 to
6 percent) of the overall increase in the high school enrollment rate
from 1910 to 1938 can therefore be accounted for by changes in child
labor and compulsory schooling laws. In contrast, among the state
control variables, just the increase in automobiles per capita from
under 0.01 in 1910 to 0.22 in 1938 can explain a 19 percentage point
rise in the high school enrollment rate. Changes in state child labor
and compulsory schooling laws appear to have had some impact on
high school enrollment rates from 1910 to 1938, but the impacts were
modest relative to the rapid rise in secondary schooling rates during
the era of the high school movement.47

Cities and the High School Movement
Public high schools, as previously mentioned, were established in many
of the nation’s larger cities in the early nineteenth century. By 1903,
according to a survey done by the U.S. Ofﬁce of Education, there were
more than 7,200 public high schools in the nation’s cities and towns.
Almost all of the nation’s cities with a population exceeding 3,000 persons had one or more public high schools at the turn of the twentieth
century and many of the smaller towns did as well.48 In Iowa, for example, all cities with a population greater than 3,000 persons had at
least one public high school by 1903 and of the 63 towns having a population between 1,500 and 3,000 persons in 1910, 57 (90 percent) did
by 1903. Even some of the smallest towns in Iowa—villages would be a
better descriptor—had a public high school. Iowa had 830 incorporated places with a population below 1,500 in 1910 and 230 of these (or
28 percent) had a public high school in 1903. Although most rural
youth in Iowa were far removed from a public high school in 1900, secondary schools were within reach of most youth who resided in cities,
towns, and even many villages.
Throughout the United States in the early years of the high school
movement, many of the towns that enumerated public high school students did not actually have a separate high school building.49 Rather,
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many of the smaller cities and towns that offered high school instruction did so in a portion of the town’s elementary school, often the upper
ﬂoor. As the high school movement progressed, these smaller towns
built dedicated high schools. As noted in Chapter 5, some states passed
legislation prohibiting the provision of high school classes within the
elementary school building and set down strict guidelines for the
number of rooms and teachers an accredited high school had to have.50
As public secondary schooling spread in the early twentieth century,
an interesting and meaningful relationship arose between high school
enrollment and the population of cities and towns. Rather than increasing with the size of the city or town as one might have expected if
there was a minimum scale needed for a high school, the fraction of
youth attending secondary school actually decreased with city size. The
decrease with the size of city or town, moreover, was monotonic, extending throughout the size distribution of cities.
The smallest towns—those with populations between 1,000 and
2,500—had higher secondary schooling rates than did towns with populations ranging from 2,500 to 10,000 persons. These larger towns had
schooling rates for youths that were, in turn, higher than were those
for small cities. And, ﬁnally, the small cities had school rates that were
higher than were those for the larger cities and, within the larger cities,
the largest had the lowest rates of all. The range from the smallest of
the towns to the largest of the cities for 16- and 17-year-old youth was
46 percent to 21 percent—a difference of 25 percentage points—in
1910. Incredible as it may seem, rates of school attendance were higher
still among incorporated rural places with fewer than 1,000 persons—
“tiny” towns, veritable hamlets.51 The reasons for the inverse relationship between the size of a place and the rate of school attendance
concern greater educational beneﬁts in the smaller areas, higher opportunity costs in the larger cities, and the greater homogeneity of demand for education in the smaller places.
Towns were hotbeds of secondary school education. Smaller places
were fairly homogeneous by income, religion, and ethnicity. Town citizens may have found it easier to agree upon the type of education and
the amounts to be spent.
At the other extreme were the large cities—those with more than
500,000 persons—which had the lowest rates of enrollment. They
contained the greatest fraction of immigrants, the widest disparity
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between the incomes of the rich and the poor, and the greatest demand
for youth in relatively well-paying manufacturing jobs. Yet the negative
relationship between city size and enrollment persists in a regression
framework even after controlling for many of these factors.
Across about 220 cities in 1923 and 1927, as shown in the regressions of Table 6.3, the negative relationship between city size and the
attendance rate of public secondary school pupils exists even though
we have included the fraction of the population that was of immigrant
parentage, the fraction Catholic, per capita taxable wealth of the city,
and the fraction of the population employed in manufacturing jobs as
well as that in various skill categories within manufacturing employment.52 The relationship is obvious, even though the smallest cities
that could be included had a population of 30,000—far larger than the
towns of the previous discussion that had even larger high school attendance rates.
In 1923 the smallest cities in the sample (with populations from
30,000 to 35,000) had a public secondary school attendance rate 17
percentage points higher than the largest cities (with populations of
over 500,000) and 10 percentage points higher than the second largest
group (with populations from 100,000 to 500,000). Because the average
secondary school attendance rate for the sample cities in 1923 was
about 43 percent, the differences across city size are large. The smallcity advantage in attendance rates is modestly expanded once city-level
economic, demographic, and regional variables are taken into account.
The results are similar, albeit slightly smaller relative to the mean, in
1927 with the (regression-adjusted) secondary school attendance rate
monotonically declining across city size categories in both years.
The urban education data also reveal how municipalities accommodated the enormously increased demand for secondary school education
during the height of the high school movement. Various margins could
have been expanded. More schools could have been built and more
teachers could have been hired. That is, the “extensive” margin could
have been pushed out. The “intensive” margin could also have been extended by adding more students to each classroom or more teachers to
each existing school.53
The evidence from our large sample of U.S. cities, collected from
Commissioner of Education documents, indicates that the extensive
margin was greatly expanded from 1915 to the late 1920s, during the

Table 6.3. Public Secondary School Attendance Rates and City Size
Public Secondary School Attendance Rate
1923
Coeff.
City population variables
30,000 to 35,000 persons
> 35,000 to 50,000
> 50,000 to 100,000
> 100,000 to 500,000
City economic variables
Log per capita taxable wealth
(1926)
% production workers
in population
% female workers in
manufacturing
% semiskilled in manufacturing
% craft workers in
manufacturing
% managers in manufacturing
City demographic variables
% Catholic (1926)
% native-born of foreign
parents
Constant
R2
Number of observations
Mean of dependent variable

1927

s.e.

Means

Coeff.

0.221
0.169
0.103
0.0798

0.0398
0.0361
0.0356
0.0358

0.123
0.283
0.320
0.224

0.209
0.157
0.0980
0.0674

0.0365
0.0331
0.0328
0.0329

0.0621

0.0245

7.396

0.0404

0.0225

−0.239

0.143

0.153

−0.110

0.131

−0.267

0.101

0.210

−0.240

0.0927

0.106
0.171

0.116
0.108

0.230
0.473

0.163
0.230

0.107
0.0990

0.597

0.279

0.0710

0.440

0.257

−0.248
−0.135

0.0785
0.132

0.256
0.194

−0.323
−0.0380

0.0722
0.122

0.104
0.604
219
0.425

0.210

0.269
0.632
220
0.469

s.e.

0.193

Sources: Appendix C.
Notes: The dependent variable is average daily attendance in the high school grades of public schools
divided by the number of youths 14 to 17 years old, for each of the cities in 1923 and 1927. Only cities
with populations exceeding 30,000 in 1920 plus Elgin, Illinois (which had a population just below 30,000)
are included because of limitations on per capita taxable wealth data.
City population: City population in 1920, U.S. Bureau of the Census (1923).
Log (per capita taxable wealth), 1926: U.S. Bureau of the Census (1927).
% production workers: Production workers in manufacturing as a fraction of the city population.
Production worker data are from the U.S. Bureau of the Census (1923a).
% female, semiskilled, craft, or managers in manufacturing: fraction of all manufacturing workers who are
female, semiskilled, craft, or managers; data obtained from Robert Whaples.
% native-born of foreign parentage: fraction of city population that is native-born of foreign parentage in
1920.
% Catholic: fraction of the city population (average of 1920 and 1930) who were members of the Roman
Catholic Church in 1926. U.S. Department of Commerce (1930).
A full set of region dummies is included. All variables are for 1920, unless otherwise speciﬁed. The
excluded categories are cities with more than 500,000 persons and the Paciﬁc region.
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early phase of the high school movement. At that time, the intensive
margins—students per classroom and teachers per school—remained
much the same. Municipalities met increased demand during the 1910s
and 1920s by building schools, adding classrooms, and hiring teachers.
As additional schools opened, more children lived closer to a school
and the cost of attending school decreased. Even though all of the nation’s larger cities had secondary schools by the turn of the twentieth
century, many youths had to travel long distances to attend one. In the
1910s the entire Bronx, for example, contained just one high school—
the Morris High School which had opened in 1897. The high school
was large (more than 4,000 students in 1911) but the enrollment rate
among teenagers in the Bronx was far below that in the other boroughs
of New York City, which had smaller and more numerous schools
closer to the students’ homes.54 “Quite probably,” noted the New York
City Superintendent of Education, “this is due to the fact that The
Bronx has but one high school; even though it is one of our best high
schools” (New York City 1911).
The expansion of secondary schooling was rapidly altered at the
start of the Great Depression. During the economically difﬁcult 1930s
the intensive margins were greatly extended. Increased funding for
schools and teachers was halted or delayed at the same time the demand for more spaces soared as jobs disappeared. Increased classroom
crowding was inevitable, as our data indicate.
We present, in Table 6.4, some of the statistics relevant to these issues by using our urban panel data set (see Appendix C). The data set
includes all U.S. cities with a population exceeding 20,000 in 1920 and
covers ﬁve years—1915, 1923, 1927, 1933, and 1937—thereby spanning the early, middle, and late periods of the high school movement.
The data set includes a large number of variables for public, although
not private, schools such as number of students enrolled and in attendance; teachers by type of school; and mean salaries of teachers, principals, and superintendents.
About 290 cities are included in the full sample which, by 1915, were almost all uniﬁed school districts. About 35 percent of those who attended
public secondary schools in the 1920s and 1930s nationwide are included.55 The number of cities with complete reporting of the relevant information changed by year. The cities meeting the minimum population
criterion for inclusion in the federal data rose in the 1910s and educational
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Table 6.4. Public High School and Student Characteristics of Cities: 1915 to 1937
Balanced Panel of 215 Cities
High School Characteristics
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Mean student enrollment
Mean student attendancea
Attendance / enrollment
Mean number of high school
teachers
(Students / high school teacher)
Mean number of high schoolsb
(Teachers / high school)
Average term length (days)
Dollars / pupil, constant
2000 dollarsc [current
dollars]
Mean public high school
attendance rated

1915

1923

1927

1933

1937

2500
2022
0.809
96.1

4403
3683
0.837
162.8

5436
4695
0.864
206.7

8189
6988
0.853
265.0

8550
7561
0.884
285.5

26.0
1.89
50.9
184.8
325.9
[55.4]

27.0
3.09
52.7
184.7
368.7
[106.1]

26.3
3.71
55.7
184.4
390.7
[114.4]

30.9
4.24
62.5
182.0
387.6
[84.8]

29.9
4.48
63.6
182.1
397.7
[96.4]

0.289

0.437

0.476

0.625

0.674

Sources: See Appendix C.
Notes: The ratios (attendance/enrollment), (teachers /school), and (students /teacher) have been
computed from the sample aggregate means. The other rows are the city-level means of each variable for
the 215 cities in our balanced panel sample.
a. Student attendance data in 1915 are only available for 207 cities. We impute student attendance in
1915 for the eight cities with missing data by assuming they have the same attendance/enrollment ratio of
0.809 as for 207 cities with complete data.
b. The number of high schools is not given for 1915 and is estimated by using the number of secondary
school principals per city multiplied by the average number of principals per school in 1923, for those
cities included in the 1915 sample. This procedure reduced the number of cities in this cell to 206.
c. Current values are deﬂated by Historical Statistics, Millennial Edition, table Cc1. The number
of observations for this variable is: 1915: 124; 1923: 214; 1927: 215; 1933: 214; 1937: 211.
d. Average daily attendance in the high school grades of public schools divided by the number
of youths 14 to 17 years old.

reporting increased in the 1920s, both of which increased the sample.
But many southern cities in the 1930s failed to report education information to the federal government and the sample size falls in consequence.56 We present results from a balanced panel of 215 cities, but the
conclusions are similar for the unbalanced panel and hold up, as well,
for each of the regions although they are not presented here.
Of the more than twofold (0.78 log point) increase in enrollments
from 1915 to 1927 (Table 6.4, row 1), 87 percent was accommodated
by an increase in the number of schools (row 6), 12 percent through an
increased number of teachers per school (row 7), and just 1 percent
from an increase in classroom size (row 5). The sharp rise in enroll-
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ments partially reﬂected population growth but was also due to the 60
percent increase in average daily attendance rates—from 29 percent in
1915 to 48 percent in 1927—in the typical city (row 10).
As the country moved from economic exuberance to the depths of
the contraction in 1933, the situation radically changed. Enrollments
increased by 1.5 times from 1927 to 1933, more on an annual basis
than from 1915 to 1927. The increase in enrollments had accelerated
in these cities but the cities were strapped for cash. Although schools
continued to be built, the extensive margin accommodated only 33
percent of the increase. Whereas the intensive margin had been of
trivial importance in the earlier period, the increase in students per
classroom now contributed 39 percent of the total and the increased
number of teachers per school accounted for 28 percent. At this point,
schools were seriously constrained ﬁnancially.57
Even though enrollments soared from 1915 to 1937, the ratio of attendance to enrollment (row 3) did not decrease and, in fact, actually increased. That is, the enrollments were not coming from marginal students whose attendance rates were lower than the previous group.
Average term length (row 8) was almost 185 days from 1915 to the
1920s and although it decreased at the start of the Depression, the decrease was of trivial proportion. Finally, the average amount (in real dollars) spent per student enrolled (row 9) increased by 20 percent from
1915 to 1927. Although spending per pupil stagnated at the beginning
of the 1930s, it managed to increase slightly from 1933 to 1937.

Public and Private Schools
As we saw in Chapter 5, the high school movement was preceded by
another grassroots action. Known as the academy movement, it was
motivated by a desire to increase schooling beyond the common school
year and the elementary grades. Academies were almost always private,
tuition-charging institutions, although they often received some public
funding. Most were rapidly supplanted in the late nineteenth century
by publicly provided and funded secondary schools. Yet a substantial
fraction of youth, in various parts of the nation, attended private secondary schools in 1910 when our state-level data begin.
Some of the students we classify as attending private schools were
in the preparatory divisions of colleges and universities. That group
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comprised 31 percent of all private school students in 1910 but diminished in importance to 22 percent in 1920, and to 10 percent in 1930
(see Appendix B, Table B.6).58 About half of the students in preparatory departments in 1880 were training to continue to college.59
Many colleges and universities prepared their students prior to entering college, and this role was more important when high schools in
the area were few in number. The University of Nebraska, for example,
was founded in 1871 when there were few public high schools in the
state. Even in 1900, the university enrolled more students in its preparatory division than in its collegiate department. In the more settled parts
of the nation, and especially in the East, colleges and universities could
rely on private and some public high schools to train students to undertake the rigors of college. Nevertheless, many colleges in 1910, even in
the older settled areas, had numerous students in their preparatory departments and this was particularly true among those with strong religious ties. In the nation as a whole, there were only 2.4 students in the
collegiate departments of universities and colleges for each preparatory
student, although the ﬁgure was 4.6 in the states of the northeast.
The fraction of youth enrolled in and graduating from all private
secondary schools, among high school students and graduates, was
highest in places where public high schools had not yet made inroads,
such as in the less settled parts of the country and the South. Private
school enrollments and graduates were also relatively higher in parts
of New England where Catholic schools had long prospered. As
public secondary schools spread in the 1920s, the fraction of high
school youth enrolled in and graduating from private schools greatly
declined and this trend was reinforced by the relative increase in
public school enrollments during the Great Depression. However, by
the 1950s, the fraction of high school graduates coming from private
schools had so greatly increased in the eastern part of the nation that
it resumed the level from the 1910s. (See Appendix B, Table B.3 for
the fraction of all high school graduates from private schools by
census region.)
In the nation as a whole the fraction enrolled in private high schools
decreased from 16 percent in 1910 to just 6.5 percent in 1940. Some of
the decline was due to the dual impact of the Great Depression in increasing all enrollments while decreasing the absolute number in private schools.60 The fraction of youth in private schools was just below 9
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percent on the eve of the stock market crash. But most of the decrease
over the long period from 1910 to 1940 was due to the simple fact that
the spread of public secondary schools expanded the fraction of youth
who attended public high schools. Other than during the early part of
the 1930s, the absolute number of youths attending private high
schools did not decline in any region. Rather, it almost always increased, but simply could not keep up with the increase in the number
of youths attending public schools.
After World War II the fraction of youth in private secondary
schools began to increase again. Even as early as the 1950s the fraction
in private schools increased to 11 percent, about the level achieved
nationwide in the 1920s. In New England and the Middle Atlantic, the
level achieved in the post war era was actually higher than in 1910,
although in the West and the South it was considerably lower.

Differences by Sex
As the high school movement took off, graduation rates for girls exceeded those for boys in every state. Their advantage was greatest in
relative terms in the early years of the movement but girls retained
their advantage well after the revolution in high school was completed.
Enrollment rates for girls were also generally higher than those for
boys. Only during the early 1930s was the gap substantially reduced. In
the Middle Atlantic region it disappeared altogether in the early years
of the Great Depression when jobs for youths, particularly young men,
virtually evaporated.
Girls had a 5.6 percentage point advantage nationwide in secondary
school graduation rates during the ﬁrst two decades of the high school
movement, other than in the World War I years when the gap was a bit
greater.61 The sex difference translates into a 39 percent graduation
rate advantage of girls over boys. The difference varied by region. For
example, during the years from 1910 to 1928 the graduation rate of
girls exceeded that for boys by 6.8 percentage points (35 percent) in
New England and by 7.2 points (31 percent) in the Paciﬁc region. In
the Middle Atlantic region the female excess was 3.3 percentage points
(30 percent) and in the South Atlantic it was 3.9 percentage points (52
percent).62 In Figure 6.5 we provide the graduation rate by sex for the
entire United States from 1910 to 1970.
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That girls remained in secondary school longer than did boys and
thus attained higher graduation rates is not surprising. The difference
between having a high school diploma and not having one was as large
for a young woman as it was for a young man in terms of remuneration.
But it was even larger for a woman in terms of occupational status. A
woman who could secure a position as a clerk, stenographer, or, better
yet, secretary was freed from the drudgery of piece-rate work in a
factory or, worse yet, employment as a domestic servant. Most important at the time, perhaps, was that as a white-collar worker a woman
would have a better chance of securing a higher income husband.

Creation of the Modern High School
In 1900, high schools in Vermont were termed “vague, nondescript, individual, and independent,” even though Vermont was one of the New
England leaders in nineteenth-century education.63 “What constitutes
a high school,” noted an Iowa school report in 1893, “has never been
deﬁned.”64
According to a turn-of-the-twentieth century U.S. Ofﬁce of Education survey, the nation’s public high schools varied widely by size, curriculum, and type of building.65 Out of the 7,200 public high schools in
the nation in 1904, 72 percent had fewer than four teachers and 30 percent had just one. Almost 70 percent of public high school students
were taught in schools with 10 or fewer teachers and 37 percent were in
schools with fewer than four. To Edward Thorndike, the early twentieth century educational psychologist and authority on testing, the
high school around 1905 was “an institution of enormous variability as
regards its capacity for educational work and its administrative and educational arrangements.”66 Even by 1930, I. M. Kandel, the proliﬁc
writer on education in the early twentieth century, noted: “The public
high school of the United States . . . in its present form . . . is of recent
origin, and it is still in a stage of transition” (1930, p. 496). Yet, the
public high school had made decisive steps in the previous three decades.
In those 30 years the public high school had been rapidly transformed from an institution whose chief, but not sole, function was to
prepare young people to enter college to one that primarily educated
those who would end their education somewhere between ninth and
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High School Graduation Rates by Sex: United States
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Figure 6.5. High School Graduation Rates by Sex. Graduation data by sex are
provided in the Ofﬁce of Education reports only for public secondary schools.
We divide by the number of 17-year-old youths. We have scaled these rates by the
ratio of the total graduation rate to that for public institutions. Sources: See
Appendix B.

twelfth grades and not continue to college, immediately or ever.67 As
the high school movement got underway not only were the number of
schools, teachers, and students vastly expanded, but the entire institution was altered.
The public high school was recreated in the early 1900s to be a quintessentially American institution: open, forgiving, gender neutral, practical but academic, universal, and often egalitarian. It was reinvented in
a manner that moved it away from its nineteenth-century elitist European origins.68 Many of the changes in the curriculum of the high
school were the inevitable result of the proliferation of academic disciplines more generally. As we will see in Chapter 7, the number of separate academic disciplines practiced in the nation as a whole exploded in
the 1890s. The social sciences, for example, were largely created around
the 1890s, as were many of the modern sciences. But not all of the
changes in the American high school were rooted in more basic changes
in the structure of knowledge. Rather, whether intended or otherwise,
the reinvention of the high school brought secondary education to the
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youth who would otherwise have gone to work. The American high
school in the early twentieth century became a “modern” school and
secondary education became mass education.

Changing Mission
An important consequence of the expansion of high school enrollments was that the fraction of youth who continued to college decreased while the fraction who graduated from high school increased.
Surveys of graduating seniors in the early part of the twentieth century (see Table 6.5) indicate that the fraction of high school graduates who continued to college or some professional training was
greater in the 1910s than it was to be until around the 1970s.69 Odd
as this may seem, it is a logical result of the creation of mass high
school education.
Until college became a form of mass education, increasing the fraction who graduated from secondary school decreased the fraction continuing to college. In the nineteenth century one of the most compelling reasons to graduate from a secondary school was to attend a
college or university.
The fact that the fraction of high school graduates who continued
with their education decreased after the 1910s may seem like a small
point to make, but it is actually quite important in the history of American education. The change in the immediate destination of high
school graduates is a key aspect of the transition to the modern high
school. It is also an important difference between secondary education
in the United States and in Europe during the early part of the twentieth century.
The data in Table 6.5 appear to contradict the notion that college attendance involved but a small fraction of young people before the mid1940s,70 but they are an accurate assessment of the fraction of high
school graduates who intended to continue to college. The fraction of
Americans who attended college before the 1940s was small—10 percent for males born around 1900. But the fraction who graduated from
high school prior to the 1920s was also small. Therefore, the fraction
of high school graduates who went on to college was fairly high around
the 1920s and then decreased. Although some of the youths who were
reported by high school principals to have intended to continue to col-
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Table 6.5. High School Graduates Intending to Continue Their Education: 1901 to 1937
Percentage of High School Graduates
Intending to Continue Their Education

Continuing to college from:
Public high schools
Public high schools, males only
Public and private high schools
Continuing to college and other
institutionsb from:
Public high schools
Public high schools, males only
Public and private high schools

1901

1910

1914

1923

1933

1937

31
40
33

34
45
35

35
45
35

31
37
32

21
23
23a

24
26
—

—
—
—

49
55
49

50
55
50

44
49
46

25
25
25a

29
30
—

Sources: U.S. Ofﬁce of Education, Annuals (various years); U.S. Ofﬁce [Bureau] of Education, Biennials
(various years).
Notes: “Percentage continuing” was reported by the Commissioner of Education who gathered the
information from the reports of school principals. It is the percentage who intended to continue, probably in
the immediate future. Some did not eventually do so, and others went back to school at a later date having
never indicated any intent to continue their education. These ﬁgures probably do not include students in the
preparatory departments of colleges and universities. Their inclusion would increase the continuation
percentages in the earlier years.
a. Private school graduation numbers are for 1932.
b. “Other institutions” probably include normal, nursing, and library schools.

lege may not have done so, immediately or ever, the vast majority actually did.
The most informative evidence we have on this point comes from the
Iowa State Census of 1915, which we have used in previous chapters (see
Appendix A).71 The census asked all residents of Iowa how many years
they had attended schools of various types. We have selected males 20 to
29 years old in 1915 who completed four years of high school or who reported that they attended school for more than twelve years and went to
college. These men would have graduated high school between around
1904 and 1913. The only complication in these data is that some individuals who went to college do not indicate that they ever attended a school
called a high school. Some would have gone to an academy, some would
have gone to the preparatory department of a college or university, and
others could have been home schooled. Depending on the assumptions
we employ, we ﬁnd that from 43 to 57 percent of the group continued to
college either immediately following high school or preparatory school
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completion or within a decade after. If, instead, we restrict the sample to
those who were living in the larger cities of Iowa in 1915, the range is 49
to 61 percent.
Iowa contained a far lower fraction of its population living in large
cities than did the rest of the United States and even the largest city in
Iowa—Des Moines—was just the 62nd largest in 1910.72 Thus the
Iowa data are likely to understate the fraction of high school graduates
who continued to college since, as the Iowa data show, a larger fraction
of those continuing lived in large cities. But even with this qualiﬁcation, the point we are making is that the Iowa data are in the range of
those from the surveys of high school principals given in Table 6.5.
The data in Table 6.5 are crucial to understanding the forces behind
the creation of the modern high school. Important changes occurred in
the curriculum of the high school beginning in the 1920s, although
there were precedents extending back to the mid-nineteenth century.
These curriculum changes have been debated ever since. To some, curriculum change occurred because of a shift in the composition of high
school students. To others, the changes were due to misguided progressive reformers who diluted the curriculum and set the nation’s
schools on a wrongful course.73 The curriculum, as we will see, was altered for most high school students. But the motivation for change was
often to attract to the high schools youths who would otherwise have
gone directly to work. By vastly increasing the enrollments, attendance, and graduation from high schools, the reinvention of the high
school led, eventually, to mass high school education.
Curriculum change was both cause and effect of the rise in enrollments in U.S. public high schools. The creation of the modern high
school made secondary school more appealing to youths. But it was
also the case that changes in the demand for education above that given
in the lower grades, as we detailed in Chapter 5, did not often involve
knowledge of the subjects that had been an integral part of the usual
college preparation course of study.
To make high school appealing to a mass market, it was altered in a
variety of ways. These changes were not the same in all parts of the
country. Urban youth had different needs and desires from those in
rural areas and on farms. What uniﬁed the transition was that the high
school would now serve a variety of functions. It would instruct youth
in a larger group of academic courses and many non-academic subjects.
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The “vague, nondescript” school of 1900 was transformed into an institution that was well-deﬁned only in its eclectic and “anything goes”
character.74

Curriculum Change
The increased demand for secondary school education that was voiced
by parents and youth in the late nineteenth and early twentieth centuries was for instruction in the subjects already part of the high school
curriculum as well as for a broadening of its teachings. Many parents
wanted their children to be educated in subjects that were part of the
traditional courses offered in secondary schools in what was known either as the Classical or the English courses of study.75 They wanted
their children to learn more history and English, to begin foreign language study, and to advance their knowledge of mathematics to include
algebra and geometry. Others, however, wanted a broadening of the
curriculum to make it more relevant to the positions their children
would eventually undertake. Many who lived in the nation’s larger
cities were already paying tuition to give their children expertise in
commerce, real estate, stenography, and a variety of other commercial
and vocational skills. During the very early twentieth century the high
school curriculum in both the large city and tiny town was broadened
to include a wider set of academic courses and a far larger group of
non-academic courses.
The non-academic subjects included commercial courses in typing,
stenography, bookkeeping, and various business applications of English, law, and geography. Vocational instruction was added, including
shop classes in woodworking, electricity, metals, and a variety of
manual training courses for the boys and cooking, sewing, and other
household arts for girls. Courses for “life” were added in music, dance,
theater, arts, hygiene, and exercise. In rural areas the high school curriculum was expanded to provide instruction in the care of farm animals, farm machinery, botany, and accounting techniques. Although
most changes in the public high school curriculum began as early as the
late nineteenth century, many of the non-academic subjects were
offered by academies in the mid-nineteenth century, including those
that provided instruction in classical courses for the majority of their
students.76
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Academic courses increased through the addition of new areas as
well as by subdividing the older ones. Language offerings increased to
include modern languages. Science courses were expanded to include
laboratory sciences. In small towns and villages the greater offerings
often accompanied an increase in the scale of schools. When a high
school had just 60 students and 3 teachers, the range of courses was
necessarily limited. Yet even in tiny high schools a wide range of
courses emerged in the 1920s. The larger schools of the big cities had
always been able to give an expanded set of offerings, but among these
schools the curriculum also expanded with the high school movement.
The World War I years marked a turning point in the proliferation
of high school courses. “The modern high school program is indeed
more comprehensive than was that of the old-time college,” reported
the Washington State high school inspector in 1922.77 The transition
occurred in most schools, save the very largest in which many of the
courses were already offered. Whereas in the years before 1910 small
to moderately sized schools offered courses in only the more traditional disciplines, the same schools in the 1920s offered courses in
more than twice the number of subjects, which now included nontraditional academic subjects as well as a host of non-academic ones. The
schools were, admittedly, mostly larger in size. But cross-section evidence we have located for the 1920s conﬁrms that even tiny schools
stretched their resources in the 1920s to offer a wide variety of
courses.78
Some of the new courses were variants on an older theme. Until
around 1920 English was a generic subject. But in the 1920s a teacher
who previously had offered only English also gave courses in public
speaking, journalism, and debate. Similarly, mathematics became a
more differentiated subject that included geometry, algebra, and commercial mathematics. In other cases entirely new areas were added,
including commercial and vocational subjects and a wide range of “life”
courses.
For example, in 1900 the high school in Ottumwa, IA, a city of
almost 20,000 people, had ten teachers and offered courses in ten subjects. In 1917, just before the Ottumwa junior high school opened, the
high school had 29 teachers who offered 18 subjects. Of the eight
additional subjects, two were spin-offs of the original academic courses
but the remaining six were a mixed bag of commercial, vocational (e.g.,
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mechanical drawing), and life (e.g., music, drawing) courses. In 1925
the high school had 52 teachers (plus there was a junior high school)
and offered 35 separate types of courses (29 if the ﬁve commercial, two
home economics, and two music courses are grouped).79
A cross-section of 20 Iowa towns and small cities that we selected for
1924 includes places ranging in population from 200 (Laurel) to 18,000
(Muscatine) and in high school enrollments from about 60 to 600.80
High school enrollments in the smaller towns, it should be noted, came
from both the town and the surrounding rural areas. In 1924 the median number of separate subjects offered was 13 (the mean was 13.6),
and even the smallest town in the sample offered 13 subjects with just 4
teachers. The school’s science teacher taught physics, general science,
geometry, algebra, and even domestic science. The number of subjects
offered per teacher decreased with the size of the school, and teachers
taught one subject only when enrollments exceeded about 200 students.
Just two decades earlier most teachers would have offered but a single
subject regardless of the size of the school.
Courses offered do not necessarily indicate what students actually
took. We now turn to complementary data on curriculum collected by
the federal government. Beginning around 1890 the U.S. Commissioner of Education asked public high school principals to report the
number of students taking particular subjects during the school year.
These data span a long time period and include a large cross-section of
public schools and their students. Principals were not asked the duration of each course. It is likely that the academic courses met every day
for about one hour and that the non-academic courses met more infrequently. Nor were principals asked the school grade or year of the
student. Another ambiguity is that certain courses were enumerated
separately in some reports but were grouped together in others.81 The
earliest year of fairly complete reporting is 1915.
Enrollment in commercial courses was not requested until 1915,
when 15 percent of all students were taking one or more commercial
subjects. The last pre–World War II year for the curriculum survey is
1934.82 We can, therefore, examine the change in courses across four
years during the high school movement: 1915, 1922, 1928, and 1934.
The fraction of all youth attending high school soared across those
years, but of those in attendance the fraction intending to continue
their education beyond public high school fell (it will be recalled from

238

Education for the Masses in Three Transformations

Table 6.5 that it decreased from 50 percent in 1914 to 44 percent in
1923 and then to 25 percent in 1933). It should not be a surprise therefore, that the average number of academic courses fell and the average
number of non-academic courses rose during this period.
From 1915 to 1934 the average number of academic courses taken
each year per student declined from 3.83 to 3.04, and from 1922 to
1934 the decline was 3.47 to 3.04.83 The decrease in academic subjects
occurred across the board, although the greatest decline was in mathematics. Of the 1915 to 1934 decline, about half was due to the decrease
in math enrollment, and of the 1922 to 1934 decline, all was due to the
decrease in math courses.
Part of the decrease in academic subjects came from a change in the
distribution of students across grades. As the high school movement
spread and youths spent more years in school, a larger fraction were in
the upper grades. A higher fraction of the students were in the lower
grades in 1915 than 1934 and academic subjects were taken somewhat
more frequently, at that time, by students in lower than upper grades of
high school.84 In 1915, 71 percent of high school students were in the
lower grades (9 and 10), whereas 60 percent were in the lower grades in
1934.85 The change in the distribution of students can explain part of
the decline, but does not explain the decline altogether. Although the
decrease in the fraction of all students taking math from 1915 to 1934
was 27 percent, when the decrease is weighted by each grade it is less.
Although the precise number cannot be calculated using the Bureau of
Education data, it ranges from just 9 percent to the actual ﬁgure of 27
percent.86
Since the number of academic subjects taken by students decreased,
something else must have increased. The subjects that expanded to ﬁll
out the school year were primarily those of a commercial nature. A
wide range of non-academic courses surfaced but, without knowing
how many times they met each week, they are difﬁcult to aggregate.
Even with these problems of interpretation, it seems clear that a range
of non-academic subjects increased.87
The data on curriculum suggest broad changes affecting schools of
all sizes and in all types of places. Courses that had direct applicability
to ofﬁce employment increased greatly, as did those that were useful
for professional development, such as teaching. These changes, however, were not conﬁned to public high schools. Even academies that
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taught a classical curriculum emphasized commercial skills. Proprietary schools that charged fees for commercial courses, such as shorthand, typing, and accounting mushroomed in the late nineteenth century in the nation’s larger cities. The public high school rapidly
supplanted them.
In 1894, the ﬁrst year for which we have data on enrollments in proprietary schools and commercial courses in public high schools, the
latter accounted for just 12 percent of the total. By 1910 public high
school students were 38 percent of the total and by 1924 they were almost 70 percent.88 The public high school provided services similar to
those of the proprietary schools, but at a much reduced cost. As the
public high school supplanted many of the proprietary commercial
schools, a greater fraction of all commercial students were female. In
1875 just 9 percent of commercial students were female, in 1900 36
percent were, and in 1930 67 percent were, an almost linear increase.89
The changes observed in the high school curriculum were not entirely motivated by a top-down campaign to dilute academic subjects.
Rather, a grassroots movement altered the curriculum to include subjects of relevance to the lives of youths in a modern economy.
One of the many reasons offered for expanding the high school
curriculum in the 1910s and 1920s was to make a secondary school
education more appealing to youngsters who were dropping out of
school around age 14 or 15. Another way to achieve that goal, according to some Progressive reformers, was to create a new educational institution—the junior high school—that would entice youth to
remain in school at least for an additional year, to the end of ninth
grade. The ﬁrst junior high schools were founded in 1909 in two university towns (Berkeley, CA, and Columbus, OH), and the concept
rapidly spread. By 1923 48 percent of all U.S. cities with populations
greater than 25,000 had at least one junior high school and in 1927, 69
percent did.90

Teacher Quality
The soaring enrollment of high school students from 1910 to 1930
greatly increased the demand for secondary school teachers across the
nation, especially so in the states that were the educational leaders of
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the high school movement. In the nation as a whole the increase in the
number of teachers averaged 7.6 percent annually, whereas the increase
in the number of primary school teachers averaged only 1.6 percent
annually.91 The number of secondary school teachers increased by 4.6
times from 1910 to 1930 while the number of primary school teachers
increased by just 1.4 times.
In California, public school teachers of the high school grades increased at 9 percent average annually from 1911 to 1930; the number
of elementary school teachers increased at 4 percent. In Kansas the
growth of high school teachers was more than 6 percent annually over
the same period. In the nation’s larger cities, the growth averaged 6.6
percent annually from 1915 to 1927.92 In all cases, the increase for
teachers in the high school grades greatly exceeded that for elementary
school teachers.
Because the number of secondary school teachers increased so rapidly in the entire nation and truly exploded in many parts, one might
have expected a reduction in the quality of teaching personnel, at least
for a while. One would expect that the earnings, credentials, and fraction female among secondary school teachers to have been greatly altered. Oddly, the enormous increase in the demand for secondary
school teachers does not appear to have had these expected effects.93
The increased demand for secondary school teachers did not lead to an
increase in the earnings of secondary school teachers relative to elementary school teachers, did not produce a reduction in their credentials, and did not immediately lead to an increase in the fraction female
among high school teachers. It appears that the supply of quality
teachers was extremely elastic and the large increase in the demand for
teachers did not lead to a decrease in the quality of teaching personnel
at the secondary school level. Perhaps one of the reasons that the high
school movement could proceed so smoothly is that the supply of high
school teachers was actually quite elastic. As the high school movement
proceeded, more females were able to continue to teachers colleges
and universities making the supply even more elastic.
We have been able to obtain information on the fraction female
among public secondary school teachers and their earnings relative to
elementary school teachers for all reporting school districts in two
states (California and Kansas) from around 1910 to 1940, and for a
large sample of U.S. cities during the period of the high school move-
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ment. We also have the fraction female among high school and junior
high school teachers for the nation as a whole. Teacher credentials by
sex are available for Kansas and Oregon in the 1920s.
In the U.S. data and for both California and Kansas separately the
fraction female among high school teachers was about 0.60 to 0.65
during the 1910s, before U.S. entry into World War I (see Table 6.6).
The fraction increased to around 0.70 during the war, as would be expected during a period of military draft. But the fraction female then
proceeded to decrease almost immediately in all of the series except the
larger cities of Kansas.94 In all cases, however, on the eve of the Great
Depression the fraction female among public secondary school
teachers was at about the same level as it had been in the early 1910s.
The series having data on the fraction female during the Depression
show a considerable decrease, consistent with the increase of men in
teacher training institutes in the 1930s (see Chapter 7). Many school
districts in the Depression had instituted “marriage bars,” or enforced
existing regulations concerning the hiring of married women and the
retention of single women who married while in the employ of the district.95 So it is not surprising that the fraction of high school teachers
who were female decreased during the 1930s, but what is surprising is
that it did not increase much before.
Similarly, the earnings of high school teachers did not advance
greatly relative to those for elementary school teachers during the high
school movement (see Table 6.7). Relative earnings for both male and
female high school teachers fell somewhat from the 1910s to the 1920s
and then far more rapidly during the 1930s. It seems clear that the
earnings of high school teachers did not increase relative to those for
elementary school teachers, even within sex, despite the far greater
increase in the demand for the former. If relative earnings did not
increase then perhaps credentials for high school teachers declined,
allowing elementary school teachers to be used to teach the upper
classes. But the evidence indicates that teaching credentials for high
school teachers did not decline. In fact, credentials increased as more
districts passed and enforced rules governing who could teach in the
upper grades.
The data for Kansas cities, which cover 1912 to 1922, show an increase in the fraction of teachers who graduated from a four-year college or university. In 1912, 68 percent of high school teachers in the

Table 6.6. Fraction Female among Public Secondary School Teachers: 1910 to 1940
Fraction Female among Public Secondary School Teachers
(3)
Kansas

Year

(1)
United States
Entire Nation

(2)
California
Entire State

City

Town

Village

1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

0.535
—
—
—
—
—
—
—
—
—
0.685
—
—
—
—
—
—
—
—
—
0.651
—
—
—
—
—
—
—
—
—
0.578

—
—
—
—
—
—
0.665
0.659
0.693
0.718
0.708
0.672
0.673
0.669
0.668
0.670
0.664
0.673
0.667
0.656
0.654
0.614
0.615
—
—
—
—
—
—
—
—

0.659
0.644
0.625
0.622
0.640
0.645
0.658
0.678
0.711
0.682
0.696
0.711
0.727
0.720
0.713
0.720
—
0.703
0.689
0.680
0.674
0.666
—
—
0.660
0.642
—
—
0.615
0.600

0.777
0.766
0.661
0.656
0.708
0.711
0.669
0.724
0.755
0.726
0.708
0.730
0.702
—
0.706
0.691
—
—
0.663
0.653
0.648
0.644
—
—
0.593
0.577
—
—
0.544
0.550

0.549
0.632
0.725
0.651
0.632
0.600
0.586
—
—
—
—
0.567
0.586
—
—
—
—
—
0.621
0.628
—
—
0.564
0.549
0.549
0.632
0.725
0.651
0.632
0.600

Sources: Col. 1: U.S. Ofﬁce of Education, Biennials 1938–40, p. 35, table 31 for rows 1
and 2. Col. 2: California, Ofﬁce of Superintendent of Public Instruction, Biennial Reports
(1915/16 to 1931/32). Col. 3: Kansas, State Superintendent of Public Instruction, Biennial
Reports (1911/12 to 1939/40). See also Frydman (2001) on the Kansas data.
Notes: United States: Data include junior high school teachers. The ratios for the last two
years given are almost the same as data for teachers in only grades 9 through 12. Kansas:
Starting in 1924 information on junior high schools was reported separately. Prior to that
the high school numbers include the junior high schools. In calculating the ratios, high
school teachers are assumed to include one-third of junior high school teachers by sex after
1923. Cities (“cities of the ﬁrst class”) had populations exceeding 15,000; towns (“cities of
the second class”) had populations exceeding 2,500; villages are all other incorporated areas
and include county high schools.

Table 6.7. High School Relative to Elementary School Teacher Salaries by Sex:
Kansas, California, and U.S. Cities
(High School Teachers/Elementary School Teachers) Annual Salaries
Kansas Cities

California

180 U.S. Cities

Year

Females

Males

Females

Males

Balanced Panel

1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1.376
1.420
1.443
1.393
1.395
1.339
1.377
1.364
1.307
1.333
1.246
1.275
1.221
—
1.259
1.251
—
—
1.238
1.048
1.200
1.171
—
—
1.130
1.129
—
—
1.145
1.136

1.286
1.210
1.305
1.295
1.268
1.325
1.362
1.299
1.416
1.225
1.277
1.265
1.309
—
1.343
1.294
—
—
1.318
1.138
1.229
1.240
—
—
1.145
1.135
—
—
1.159
1.166

—
—
—
—
—
1.557
1.555
1.492
1.505
1.407
1.382
1.353
1.339
1.365
1.343
1.304
1.348
1.354
1.348
1.348
1.357
1.342
—
—
—
—
—
—
—
—

—
—
—
—
—
1.729
1.739
1.603
1.443
1.527
1.597
1.395
1.402
1.376
1.373
1.380
1.469
1.458
1.463
1.435
1.388
1.394
—
—
—
—
—
—
—
—

—
—
—
—
1.560
—
—
—
—
—
—
—
1.398
—
—
—
1.453
—
—
—
—
—
1.222
—
—
—
1.187
—
—
—

Sources: California, Ofﬁce of Superintendent of Public Instruction, Biennial Reports
(1915/16 to 1931/32). Kansas, State Superintendent of Public Instruction, Biennial Reports
(1911/12 to 1939/40). City data set see Appendix C and Table 6.3.
Notes: Kansas: Data include teachers in cities of the “ﬁrst class,” generally those with more
than 15,000 residents in 1920. The Kansas data listed junior high schools beginning with
1924. Data for high schools are adjusted to include teachers in the ninth grade of junior
high schools and those for elementary schools include those in the seventh and eighth
grades. When salaries are listed as monthly, the annual ﬁgure is nine times.
California: Data include teachers in the entire state.
U.S. cities: All cities with more than 20,000 people in 1920 are included.
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state’s 11 largest cities graduated from a four-year college or university.
In 1922, about 71 percent did.96
The information from Oregon reinforces the ﬁnding that secondary
school teachers had increasing qualiﬁcations during the high school
movement. The data for Oregon’s high school teachers in 1923 contain
detailed information on sex, college attended, year graduated, high
school courses taught, and years of teaching experience.97 These data
reveal that a larger fraction of the less-experienced group of high school
teachers had a college degree than the more-experienced group.98 The
ﬁnding holds even though the teaching of vocational courses had
greatly expanded over time and those who taught the courses did not
have to have a college degree. When the vocational teachers are excluded, the increase in college degrees is even greater. Among males
with less than ten years of teaching experience, 82 percent graduated
from college; 92 percent excluding vocational teachers. Among males
with ten or more years of experience, 68 percent had graduated from
college; 85 percent excluding vocational teachers. The ﬁgures for
female teachers are 94 percent for the younger group (97 percent
excluding vocational teachers) and 74 percent for the older group
(80 percent excluding vocational teachers).
There is no suggestion, therefore, that the quality of high school
teachers was compromised in any discernible way during the peak
expansion of high schools. Although we do not have detailed information for all parts of the nation, the data we have collected suggest
that the supply of high school teachers was quite elastic. As demand
increased, so did the quantity of teachers, without much impact on
their earnings.99 When the Great Depression hit, high school teachers
experienced unemployment, but not to the same extent as the entire
nation’s labor force, although that may have been partially mitigated by
the fact that many female teachers had been forced to leave the labor
force through the extension of marriage bars.

Why the United States Led: A Summary
The high school movement in America, a transformation that began
around 1910, was fairly complete by 1940. This transition to mass secondary school education was rapid and it was remarkably so in certain
parts of the nation, such as the Midwest, New England, and the Paciﬁc
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states. Years of educational attainment in the United States soared in
the middle part of the twentieth century. The increase was largely due
to the high school movement.
Equally noteworthy is that during these decades the United States
led the world in mass secondary school education. No other nation
would come close to putting as large a fraction of its youth through
secondary school until the latter part of the twentieth century. Why
did America lead? We can learn much from examining why certain
parts of the United States led and why others lagged.
The leading areas in the early part of the high school movement had
various characteristics in common. They were places with large numbers of competing school districts, considerable homogeneity among
their populations, high levels of (taxable) wealth per capita, and a low
degree of inequality. They were places that managed to retain their
older citizens and thereby maintain a sense of community. We have
found that smaller towns had far higher enrollment rates than did large
urban places. Larger cities had greater job opportunities for young
people and even though the rate of return to additional schooling was
high, myopic youth may have been misled by immediate opportunities.
Girls went to and graduated from high school to a far greater extent
than did boys in the early stages of the high school movement and they
continued to do so long after the high school movement ended.
The high school movement was, above all, a grassroots movement.
It sprung from the people and was not forced upon them by a topdown campaign. In that sense it was a direct extension of the growth of
academies and other schools that served youths in the nineteenth
century. These private institutions mushroomed in all sections of the
nation, wherever parents were willing to pay tuition to continue the
education of their children. The publicly funded high school supplanted
the academies, which for the most part, folded wherever a public high
school opened.
Nor was the high school movement the result of legal compulsion.
Our extensive empirical investigation, summarized in Table 6.2, indicates that the expansion of state compulsory schooling and child labor
laws can account for only about 5 percent of the large increase in high
enrollment rates from 1910 to 1938. The laws were passed or extended
after the high school movement had begun and the movement proceeded with such enormous speed that the laws constrained few
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youths. Only particular parts of child labor and compulsory education
laws that covered working youths were effective to some degree. The
most effective were “continuation school” laws that compelled working
youths, who left school before the compulsory schooling age, to attend
school during the work week.
The most important margins at which the expansion took place,
before the Great Depression, were the ones that expended public resources. In general, the extensive margin was pushed out. More schools
were built, classrooms were created, and teachers were hired. Moreover, we have found that teacher quality was not compromised during
the great expansion of high school enrollment. Teacher credentials increased, rather than decreased. The fraction female among high school
teachers remained about the same. Yet the salaries of high school
teachers did not increase relative to elementary school teachers. The
supply of well-educated personnel was extremely elastic.
Not surprisingly the curriculum of high schools, especially in the
1920s, changed. The average student took fewer academic courses and
more non-academic courses. But the average student had also changed.
The fraction of high school graduates continuing to college decreased,
yet the fraction of all Americans who continued to college increased.
The expansion of high school was so great that both effects could occur
simultaneously.
We will return to the high school in Chapter 9 since our story, thus
far, has covered only the period to the mid-twentieth century. We must
ﬁrst discuss the third, and as yet unﬁnished, transformation to mass
college education.



7
Mass Higher Education in the
Twentieth Century

In his State of the Union Address delivered on January 11, 1944, President Franklin Roosevelt called for a second bill of rights—an Economic Bill of Rights—that would guarantee economic security to all
Americans. The “right to a good education,” he said, was among the
“economic truths” that have become “self-evident.” For the majority of
young American men and women in 1944 a “good education” meant
one thing—college. Most young Americans had already graduated
from high school and the nation was poised for its third transformation
in education—that to mass higher education.1
The reference to education and to a new bill of rights in Roosevelt’s
State of the Union Address was prelude to an act that had been planned
from almost the start of U.S. involvement in World War II. A good education was central to the Serviceman’s Readjustment Act, passed by
Congress in May 1945 and known ever since as the GI Bill of Rights.2
The GI Bill would do much to hasten the transformation to mass
higher education, but did not cause it to happen. There is still considerable debate over whether the 1944 GI Bill had a large direct effect on
education or simply enabled those who were drafted to achieve the education they would have attained had they not served in the military.3
The U.S. higher education system began long before the 1940s. But
in 1944, when President Roosevelt proclaimed the “right to a good education,” the U.S. higher education system had only recently attained
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its modern form and was just beginning on the road to greatness and
glory. The higher education system that we know today was shaped in
the half century that preceded Roosevelt’s address, but it became the
ﬁnest in the world in subsequent decades. In this chapter we explore
the twentieth-century evolution of the higher education system—who
went to college and when, the size and scope of the institutions, their
excellence, and the relative size and role of the public sector. Although
a college education became a middle-class entitlement in the midtwentieth century, by the century’s end the third transformation to
mass college education was still incomplete.4 We address why the third
transformation is still unﬁnished.

Going to College
A Century of College-Going Trends
America began to go to college long before it graduated from high
school. Because educational systems are hierarchical, the creation of
schools at the most basic level and the establishment of those at the
very highest were often coincident events. Harvard University, for example, opened its doors in 1638 when the American colonies were in
their infancy. Universities were often established even before schools at
the secondary level in states that were sparsely settled when they entered the Union. These institutions established their own preparatory
departments to train potential undergraduates.
The mass movement to college had to await the transformation to
widespread secondary school education. To get a sense of the history
of colleges and universities in the United States, we have constructed
an extensive time series of the fraction of Americans that went to college and the fraction that completed at least four years of college for
those born from 1876 to 1975 (and measured when the individuals
were 30 years old) using data from the U.S. federal censuses.
For cohorts born at the start of the twentieth century, the fraction
attending any college was about 10 percent and the fraction of males
graduating from college was about 5 percent (see Figures 7.1 and 7.2).
Although these numbers would appear low, they are high in comparison with data from other nations at the same time. College rates for
U.S. males advanced slowly during the next two decades, but soared
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Figure 7.1. College Graduation Rates for Men and Women: Cohorts Born from
1876 to 1975 (by age 30). The ﬁgure plots the fraction of each birth cohort, by
sex, that had completed at least four years of college by age 30 for the U.S.-born.
Since educational attainment data was ﬁrst collected in the U.S. population
censuses in 1940, we infer completed schooling at age 30 for cohorts born prior
to 1910 based on their educational attainment at older ages. Because we do not
observe all post-1910 birth cohorts at exactly age 30, we use a regression
approach to adjust observed college graduation rates for age based on the typical
proportional lifecycle evolution of educational attainment of a cohort. The details
of age-adjustment method can be found in DeLong, Goldin, and Katz (2003,
ﬁgure 2-1). College graduates are those with 16 or more completed years
of schooling for the 1940 to 1980 samples and those with a bachelor’s degree
or higher in the 1990 to 2005 samples. The underlying sample includes all
U.S.-born residents aged 25 to 64 years. Sources: 1940 to 2000 Census IPUMS;
2005 CPS MORG.

starting with the birth cohorts of the late 1910s to the 1920s. By the
1920 birth cohort the graduation rate had advanced to 10 percent and
then doubled to 20 percent for birth cohorts of 1940. The rate for men
was almost 30 percent for those born the late 1940s. The increase in
the graduation rate was so large for cohorts born in the 1940s and the
slowdown so substantial for cohorts born in the 1950s and 1960s that
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Figure 7.2. College Attendance Rates for Men and Women: Cohorts Born from
1876 to 1975 (by age 30). Sources and Notes: See Figure 7.1. In the 1940 to 1980
samples those who “attended college” had 13 or more years of schooling
attended. In the 1990 to 2005 samples those who “attended college” had at least
some college.

the graduation rate for males born in 1970 was lower than for males
born around 1950.
The reason for the secular increase in college rates is mainly due to
the high returns to college, but there are other factors that will be considered later. Some of the change in college rates was due to U.S. involvement in the wars of the mid- to late-twentieth century and the federal response to compensate veterans. Many men in the birth cohorts
from the late 1910s to the 1920s fought in World War II, and their education, though initially interrupted by the war, was later funded by the
GI Bill. Similarly, many of those born in the 1930s fought in the Korean
War and were covered by a similar piece of legislation. The enormously
large run up in college graduation and attendance for cohorts born in
the 1940s was largely due to college draft deferments. After the
Vietnam War, both college attendance and college graduation rates de-
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clined for males; the rates increased again only with cohorts born in the
1960s.

Gender Differences
The time trend of college-going for women is similar to that for men
but important differences exist. The differences are made clear with
reference to the ratio of male-to-female college rates, as shown in
Figure 7.3.
In the early part of the century women went to college at rates that
were similar to those of men. But, largely because many women attended teacher training schools that were, at the time, often two-year
colleges, men’s graduation rates from four-year institutions were somewhat higher. Women’s college rates advanced at a slower pace than did
men’s with the cohorts born in the 1910s, and, in consequence, a large
college gender gap developed. For cohorts born in the mid-1920s, male
college graduation rates were more than double those for females. The
ratio dropped as the World War II GI Bill ran its course and dropped
again with the Korean War draft. But as veterans returned from Korea
with yet another GI Bill to fund colleges, the male advantage increased
again.
College rates for women did not increase rapidly enough to reverse
the widening trend until the cohorts born in the mid-1930s. Subsequently, college-going and graduation rates for women greatly increased in both absolute and relative terms. Rather than tumbling
back with the end of the Vietnam War deferments, as did those for
males, the college rates for women ﬂattened out and then soared beginning with cohorts born in the 1960s. The increase for females relative to males was so great that a “new gender gap” in college-going
and graduation was created. Rather than lagging behind men in
college-going and graduation, women became the majority of college
students in 1980. The trend has continued so that at the beginning of
the twenty-ﬁrst century women were 56 percent of all undergraduates. Whereas there was 1 female for every 1.55 males in college in
1960, there was 1 male for every 1.26 females in college four decades
later.5
Administrative data from colleges and universities are fully consistent with the census data just described (see Figure 7.4 for both series)
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Figure 7.3. Ratio of Male to Female College Rates: Birth Cohorts from 1876 to
1975 (three-year centered moving averages measured at 30 years of age). Sources
and Notes: 1940 to 2000 IPUMS; 2005 CPS MORG. College graduates are those
with 16 or more completed years of schooling for the 1940 to 1980 samples and
those with a bachelor’s degree or higher in the 1990 to 2000 samples. Any college
includes those with 13 or more years of school attended in the 1940 to 1980
samples and those with some college or more in the 1990 to 2000 samples. The
age-adjustment methodology for college graduates is that described in the notes
to Figure 7.1. The same age-adjustment approach is used for any college.

and provide a contemporaneous view of gender differences in attendance. The administrative (contemporaneous) data for college attendance reveal relative equality between males and females to the 1930s
similar to that from the census. A sharp decline ensued with the
drafting of men during World War II. Subsequent to the end of hostilities, around 1946 to 1949, an enormous spike in the ratio of males to
females is apparent. The series then began its downward trend, interrupted by yet another war (Korea). The ratio descended rapidly in the
1970s and crossed the line of equality around 1980. Since that date
there have been more females than males attending college.
Over the past century the U.S. higher education system has incorporated an enormously large fraction of individuals, and it did so long before other nations. One of the reasons that America could have consid-
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Figure 7.4. Ratio of Males to Females with Any College by Cohort and Year:
Census (plus 20 years) and Administrative (Contemporaneous) Data. Sources and
Notes: Cohort: see Figure 7.2. Contemporaneous: Biennials: Opening Fall
Enrollments. Enrollment before 1946 was asked at the end of the year. After 1946
enrollment was asked at the start of the fall term. Graduate, professional, and
preparatory students, as well as duplicates, are omitted from the undergraduate
totals. In the case of professional students, because some may have been pursuing
their ﬁrst degrees, their omission understates the number of undergraduates.
Students attending normal schools were generally enrolled in teacher training,
but sometimes not. Up to and including 1930, only the data for the teacher
training students were reported. The omission probably understates total
enrollment by at most 10 percent and the 1930 number is understated by at most
5 percent. The data to 1955/56 are for “resident college enrollment,” meaning
individuals registered for a degree. Beginning in 1963 schools also reported
non-degree enrollment and separated the enrollment into full-time and part-time.
The data given here are for full-time and part-time. Summer session enrollment
is not included for any of the groups, and the same is true for enrollment in
extension schools and correspondence courses. The cohort and contemporaneous
series differ because individuals attend college at older ages and because the
contemporaneous series is implicitly weighted by the number of years a group is
in school.

erably higher college enrollment is that it had a mass secondary school
system by the mid-twentieth century, whereas other nations did not.
But there are other reasons as well. These other reasons concern the
factors that made up the quintessentially American system of colleges
and universities.
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A Quintessentially American Higher Education
The Growth of U.S. Higher Education
A high school senior considering going to college at the beginning of
the twenty-ﬁrst century could choose from about 1,400 institutions that
awarded a bachelor’s degree.6 Among these colleges and universities 64
percent, or about 900, were privately controlled; about 600 of the 1,400
were liberal arts colleges. In addition, more than 1,500 two-year institutions were available for those who wanted an associate’s degree, particular skills, or a second chance to enter a four-year institution.7
No nation in the world offers as much choice to potential undergraduates, graduates, researchers, and faculty as does the United
States. In England, 102 separate undergraduate institutions existed in
the year 2005, equivalent to half the number in the United States on a
per capita basis for the relevant age group. In Germany, the 2005
ﬁgure was also about 100 institutions or one-third the populationadjusted U.S. ﬁgure. The choice offered by American colleges today is
truly staggering and, relative to other rich nations, it was even more
amazing in the past.
In 1950, England had just 30 institutions of higher education (or
one-eighth the U.S. ﬁgure, scaled by the relevant population) and Germany had 38 (one-thirteenth the adjusted U.S. ﬁgure). In 1900 there
were a mere 14 institutions in England (a meager one-seventeenth the
U.S. population-adjusted ﬁgure) and Germany had 32, or just onetwelfth of that in the United States.8
The U.S. higher education system was, almost from the outset,
quintessentially American: geographically close to the people, open in
various ways, and replete with variety and competition.
Within the private sphere, institutions were founded by large numbers of competing groups. Rather than having one religion found the
majority of the institutions, as was often the case for European nations, America contained dozens of religious groups that established
competing institutions. In fact, most U.S. private institutions owe
their existence to the energies and funds of religious bodies. Among
all private four-year institutions of higher education in existence
around 1930 almost three-quarters were controlled by a religious
group.9
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Public institutions of higher education were important long before
the Morrill Act of 1862, which set up the federal land grant institutions. The College of William and Mary was established as a public institution by Royal Charter in 1693 and was the second colonial American institution of higher education. The University of Georgia, the
ﬁrst state-chartered, publicly supported college, was incorporated in
1785, established in 1801, and graduated its ﬁrst class in 1804.10 The
University of Ohio was founded in 1804 by the Ohio Company, which
purchased a large portion of present-day Ohio from the federal government.11 Other states that founded state institutions before the Morrill Act include Alabama, Delaware, Indiana, Iowa, Michigan (both the
University and Michigan State), South Carolina, Vermont, and Wisconsin. Publicly controlled institutions were 24 percent of those established by 1860. Although the fraction later increased, to 38 percent in
1900 and 40 percent of those existing in 2005, it was remarkably high
in the antebellum period.12
The American states, therefore, have had an abundance of institutions of higher education in both the public and private sectors. No
other nation has had anywhere near the number of private institutions
as well as a public sector that provided competition and choice. The
breadth and choice and private institutions are reﬂected in the early
histories of many states.
Ohio, for example, had about 40 private colleges in 1930, half of
which were founded before 1870. Eight public institutions of higher
education also existed in Ohio at that time, of which six opened before 1875 and two—Ohio University and Miami University—were
founded before 1825. The higher education system of Ohio, therefore, contained a private sector that was established early in its history and a large, diversiﬁed public sector that was primarily set up before 1875. In most states, private and public institutions of higher
education coexisted for virtually all of their settlement history in the
nineteenth century. The exceptions include some of the more
sparsely populated states of the West, which never had a well functioning private sector, and the states of the East, many of which had
old and notable private institutions and little in the way of public institutions.
Further evidence of the vast system of public and private institutions
can be found in a time series of establishment dates for all four-year
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institutions of higher education still in existence in the last decade of
the twentieth century.13 Each bar in the graph in Figure 7.5 represents
the number of institutions established in the ﬁve-year interval ending
in the year listed. The darker part of each bar is the number of publicly
controlled institutions. The remaining portion is the number of privately controlled institutions established in the ﬁve-year interval. From
this we see that the peak founding period for American universities and
colleges was in the late nineteenth century, from around 1865 to 1895.
Because this period is about the same for both public and private institutions, the peak was not just a product of the federal Morrill Land
Grant Acts of 1862 and 1890.14 Almost 60 percent of all four-year institutions that survived to the late twentieth century were founded before 1900, and more than 50 percent of all public institutions existing
in the late twentieth century were founded before 1900. In the case of
publicly controlled institutions a more recent, but smaller, founding
peak is apparent in the 1960s.
Several renowned private institutions of higher education were established in the 1890s, including Stanford, the University of Chicago,
and the California Institute of Technology. But few private institutions were founded after the turn of the twentieth century, and those
that were have not been as prestigious. Among the 35 private institutions in the top 50 universities in the 2006 rankings by U.S. News and
World Report, only four began college-level instruction in the twentieth century and just one was founded after 1900. The four
twentieth-century institutions are the Carnegie Institute of Technology (later Carnegie Mellon University), established in 1900 with
instruction beginning in 1905; Rice Institute (later Rice University),
founded in 1891 with college-level instruction beginning in 1912;
Yeshiva University in New York City, established in 1886 but with college instruction beginning in 1928; and Brandeis University, founded
in 1948.15 In the top 35 liberal arts colleges (all under private control),
as ranked by U.S. News and World Report, just three were founded in
the twentieth century—Claremont McKenna College (1946), Harvey
Mudd College (1955), and Scripps College (1926)—all of which are
part of a college system that includes Pomona College, which was
founded in 1888.
Something fundamental changed around the turn of the twentieth
century making the founding of new and exceptional institutions of
higher education, particularly private ones, more difﬁcult. That
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Figure 7.5. Establishment Dates of Institutions of Higher Education, 1790 to 1990.
The data refer to institutions in existence in 1992 and founded after 1789, to
truncate the thin left tail of the distribution for ease of viewing. The establishment
date may be different from the opening date and also from the date at which the
institution awarded a bachelor’s degree. When an institution was formed out of one
or several existing institutions the establishment date of the newly created
institution is generally given, which would tend to shift the distribution a bit to the
right. Source: Higher Education Publications (1992).

change, we contend, had much to do with barriers to entry stemming
from the larger scale and widened scope needed to be competitive. Financial resources became increasingly important and institutional reputation began to matter more. New institutions, therefore, would ﬁnd
it difﬁcult to grow and compete in this environment.
Variety and competition characterized the U.S. system of higher
education almost since its origin, but distinction and superiority
among the world’s great centers of learning would take time. Excellence for American universities ﬁnally arrived in the post–World War
II era.

Finest in the World
In recent years, the quality of the K-12 educational system in the United
States has been seriously questioned, but the U.S. higher educational
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system has remained the envy of the world. Before World War II the
best pupils and the brightest researchers left America to study in Europe. Today, the best and the brightest come to America to study in its
colleges, universities, and research institutions. Among the top 20 universities in the world in 2005, just three were not in the United States.
Considering the top 50 universities, just 13 were not.16
America is host to students from all over the world. In the year
2000, one in 50 undergraduates in a U.S. institution of higher education was a non-U.S. resident. Among all graduate students in the
United States, one in eight hailed from another nation, and among
those in all science and engineering ﬁelds, almost one-quarter were
foreign nationals.17
American universities were not always among the very ﬁnest research
institutions and the world did not always ﬂock to study in them. In fact,
there was a time when the best American students went abroad to study,
especially in the sciences. Before World War II the ﬁnest American scientists, as well as scholars in other disciplines, routinely went to European universities and institutes for at least part of their careers.
After the 1950s, the high achievers mainly studied at home. Among
U.S. Nobel Prize winners in the ﬁelds of chemistry, physics, or medicine who received their Ph.D. before 1936 and were born in the
United States, 44 percent did some part of their formal education in
Europe. But among Nobel Prize winners with Ph.D.s received after
1935 only 12 percent ever studied formally in Europe. Among those
with Ph.D.s received after 1955, thus reﬂecting more normal, post war
conditions in European universities, the fraction studying abroad was
still just 13 percent.18 These data are depicted in Figure 7.6.
Americans make up a greater fraction of the science Nobel Prize
winners with Ph.D.s awarded after 1955 than among those with Ph.D.s
earned before 1936. Among Ph.D.s received before 1936, the United
States accounted for just 18 percent of all the Nobel Prizes in science
and medicine; among those with Ph.D.s earned after 1955, 48 percent
of the science Nobel Prize winners haled from America. Furthermore,
as we just noted, American universities were increasingly responsible
for their entire education.
A ﬁnal feather in the cap of American universities is that a greater fraction of foreign Nobel Prize winners in science and medicine had studied
in the United States in the post–World War II era than before. Just 10
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Figure 7.6. Nobel Prize Winners in Science and Medicine, 1901 to 2005:
Percentage Studying in the United States, Abroad, and from the United States.
Nobel Prize ﬁelds used are chemistry, physics, and medicine. Year of highest
degree is used for those without a doctorate. U.S. winners are limited to those
born in the United States (U.S. natives). The results are similar if those who
immigrated as young children are included. Source: For Nobel Prize information
and the biographies searched, see http://nobelprize.org/.

percent of the non-U.S. born winners with pre-1936 Ph.D.s studied in
the United States at some point in their early careers, whereas 53 percent
with post-1935 Ph.D.s and 66 percent with post-1955 Ph.D.s did.
After the 1950s many of the ﬁnest American researchers began and
ﬁnished their studies at home in a higher education system that would
rapidly become unrivalled in the world. At the same time that the U.S.
higher education system expanded its ability to train an elite corps of
scientists, it also extended its reach to the children of middle-income
families.

The “Virtues” at the Tertiary Level
How did the U.S. higher education system get to be the best in
the world? Many of the virtues of education that made America the
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twentieth-century leader in secondary education also functioned in the
case of higher education. Competition and a laissez faire system, decentralized authority, public funding, gender neutrality, openness, and
forgiveness were important in the past for secondary education and
continue, in some fashion, to be important for secondary and higher
education today.
A laissez-faire system led to the establishment of institutions of
higher education that were public and private, secular and sectarian. In
most parts of the nation students had enormous choice even if they
never ventured outside their state of birth. Because of decentralized
control and the absence of federal authority over college, competition
existed across the various states, and competition existed even within
many of the state systems.
Public support for higher education mattered in many of the ways it
had for secondary education. A justiﬁcation applicable to both cases is
that the capital market is imperfect and fewer individuals, than optimal,
would attend college if it were not subsidized. As we will discuss below,
greater levels of public support did increase the total numbers who attended and graduated from college. Public institutions, furthermore,
were more gender neutral. In addition, states that had earlier and
better supported public universities had a higher fraction of women
among all college and university students.
Openness is a hallmark of American education at all levels and
nowhere is it more apparent than at the highest level. In most states
entrance to the state university was, at one time, available to any high
school graduate. With the onset of national testing, many state universities could become more selective and some states, in consequence, established a hierarchy of universities and colleges. The best
example of a hierarchical system is California’s, although other states,
such as New York, also created a legislated hierarchy among its publicly controlled colleges and universities. Many states have at least two
public institutions: a ﬂagship university and a state university, and almost all have community colleges, often the schools of last resort and
those that bring college the closest to the people.19 Earlier in the
twentieth century, some universities and colleges—even the University of Chicago—had correspondence courses, similar to Internet
courses today, and many offered summer school programs. In all of
these ways, college in America was, and still is, unusually open. It is
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also a highly forgiving or second-chance system, much like that at the
lower levels.
When technology (in this case knowledge) advances rapidly, ﬂexible, nonbureaucratic, decentralized institutions that are not beholden
to a single funding authority are in a better position to respond. With
the explosion of scientiﬁc ﬁelds in the post–World War II era, U.S.
institutions were far better situated to adapt than were the more inﬂexible institutions in Europe. Monopolistic and bureaucratic universities can become lazy, just like monopolistic and bureaucratic
producers.
America’s higher education system also beneﬁted from the nation’s
large population, geographic size, relative homogeneity of income
early in its history, and relatively high level of income throughout its
history. Just as geographic size was vital to U.S. industrial success and
the system of mass production, scale and scope were critical to the initial shaping of the higher educational system and contributed to its
eventual greatness.

The Shaping of Higher Education
Size
The 1900 to 1940 period saw higher education take its modern form in
America. Among the most important changes was the increase in the
sheer size of institutions of higher education, especially in the public
sector. Although the number of public and private institutions increased by 1.4 times from 1900 to 1933, the number of students increased almost ﬁvefold. During the next seven decades the number of
four-year institutions doubled while the number of students increased
by about tenfold.20 The mean size of an institution of higher education,
therefore, increased by about ﬁve times. The most important margin at
which the system of higher education expanded across the twentieth
century was the size of individual institutions. Many public universities, in particular, became behemoths.
In contrast, many private universities around the turn of the twentieth century were larger than the largest of the state institutions. Harvard and Yale, for example, each enrolled more undergraduates around
1900 than did either the University of Michigan or the University of
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Minnesota, the two largest public institutions. Smith College had more
undergraduates than did the University of Illinois. Public universities,
to be sure, were on average larger than were private institutions around
1900 but they were not much larger on an absolute basis. The median
private institution had about 130 students whereas the median public
institution had about 240, a far cry from differences that would soon
develop.21
The evolution of scale as it played out in public and private institutions can be summed up easily enough. The ratio of the median
number of students in each public institution to that in each private institutions was 1.8 around 1900, but rose to 3.4 in 1923 and then to 4.1
in 1933.22 A major change in relative magnitudes, therefore, occurred
sometime between 1900 and the 1920s. By 1923, public-sector institutions of higher education already included many large, researchoriented universities.23 Interestingly, more recent data show that the
absolute size of institutions has continued to rise, but the ratio of the
number of students in the public and private sectors has not changed
much. In the early 1990s the median number of students per institution was 1,579 in the private sector and 8,181 in the public sector, for a
ratio of 5.2.24
Public-sector institutions grew substantially from 1900 to 1933, but
they were not yet the giants they would become. Almost half of the
largest 25 higher education institutions in 1933, ranked by the number
of undergraduates, were privately controlled. Although, as we will soon
demonstrate, the relative increase in the public sector in the twentieth
century was greatest in the period from 1900 to 1940, the growth of
the very largest public institutions would continue well beyond. By the
start of the twenty-ﬁrst century the public sector had so greatly expanded that 24 of the 25 largest B.A.-granting institutions were publicly controlled.25

Scope
The formative years of American higher education saw major changes
in the scope of institutions, including the emergence of the research
university, the demise of independent professional institutions, and the
decline of independent schools of theology and denominational institutions in general. For most of the nineteenth century, American insti-
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tutions of higher education were centers of teaching and learning, not
research and innovation. Their mission began to expand in the latter
part of the nineteenth century with the founding of the Johns Hopkins
University (1876), the ﬁrst dedicated graduate and research center in
the United States, followed by Clark University (1889) and the University of Chicago (1892).26
Instruction at European universities took several forms including the
classical example of British universities, the scientiﬁc training of
French grand ecoles, and the graduate and research institutes of Germany. The modern university of the New World was a different creature than its European counterpart for it catered to a broad clientele of
students and served the interests of the states. Yet it increasingly strove
to be a research center.
The American university became a department store of higher education, with a liberal arts college at the core and graduate departments
and various professional schools, including law, medicine, dentistry,
pharmacy, theology, and business, at the periphery. But the modern
university is far more than a collection of higher education services
brought together under one roof. It is a production center in which the
research of one part enhances the teaching and research of the other
parts. The university form was an organizational innovation enabling
the exploitation of technical complementarities among its various components.
The public sector did not have a corner on universities, but for most
of the twentieth century it has had a disproportionate share of them.
Around 1900, for example, 43 percent of all universities were in the
publicly controlled sector even though only 13 percent of both colleges
and universities were at the time. The fact that the publicly controlled
sector was disproportionately established in the university, researchoriented form gave it a substantial edge over the private sector in the
period to 1940, when the overall share of (nonpreparatory) higher education students enrolled in universities, as opposed to colleges, increased from 42 percent around 1900 to 59 percent in 1933.27
Certain universities had, in addition, the capacity to bestow reputation on new divisions in untried areas, such as business, and in older
disciplines plagued by claims of quackery, as in the case of medicine.
Medical schools were increasingly vulnerable in the late nineteenth
century with the advent of stricter state licensing, designed in part to
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replace the “art” of healing with the scientiﬁc method. Their numbers
thinned further in the wake of a 1910 Carnegie commission report—
known as the Flexner Report, after its author Abraham Flexner—
which severely criticized many of the 155 medical colleges in the
United States and Canada.28 Thus, the university came to combine the
features of a department store, an integrated knowledge-production
factory, and a brand name.
As independent professional institutions declined, professional
schools associated with universities increased.29 Around the turn of the
twentieth century, 48 percent of students training to be lawyers, dentists,
pharmacists, doctors, and veterinarians attended professional schools
that were stand-alone entities, independent of any other institution of
higher education. At that time, professional schools often did not require
their students to have a college degree, and many had not previously attended college at all.30 By the 1930s, only 19 percent of professional
students were attending independent schools.
Thus the informal and apprenticeship programs of the past gave
way, in almost all the professions, to scientiﬁc, formal, and schoolbased training. Moreover, the schools in which the training was delivered increasingly became parts of universities rather than existing as
separate, independent institutions. The research university had enormous advantages in terms of its productivity and sometimes lent its
reputation to occasionally sullied professions.

Changes in the Knowledge Industry
Why did higher educational institutions in the ﬁrst several decades of
the twentieth century increase in scale, scope, public-sector enrollment, and commitment by the states? Our answer for why it became
transformed revolves around technological shocks that swept the
“knowledge industry” in the late nineteenth and early twentieth centuries.
In the latter part of the nineteenth century, an increasing number of
subjects taught in colleges and universities became subdivided and specialized, and the faculty began to deﬁne themselves as occupying separate, specialized ﬁelds. Changes in each academic subject were brought
about by somewhat different factors and at slightly different moments
in time. Yet similar factors were at work in the disciplinary profusion.
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They include the application of science to industry, the growth of
the scientiﬁc and experimental methods, and an increased awareness of
the social problems of an increasingly industrial and urban society.
In industry after industry in the late nineteenth century a growing
dependence on chemistry and physics emerged, most notably in the
manufacture of steel, rubber, chemicals, sugar, drugs, nonferrous
metals, petroleum, and goods directly involved in the use or production of electricity.31 Firms that had not previously hired trained
chemists and physicists did so at an increasing rate, as did the federal
and state governments. The number of chemists employed in the U.S.
economy increased by more than sixfold between 1900 and 1940 and
by more than threefold as a share of the labor force; the number of engineers increased by more than sevenfold over the same period.32 Science replaced art in production; the professional replaced the tinkerer
as producer.
With greater demand for trained scientists, universities expanded
their offerings. With new research ﬁndings, the classical scientiﬁc disciplines became increasingly fragmented and greater specialization resulted. Greater specialization in biology was driven by changes in empiricism and experimentation earlier stimulated by the appearance of
Charles Darwin’s Origin of Species. Analogous changes appeared in the
agricultural sciences, where part of the impetus was the expanding
crop variety in the United States as a result of highly specialized
farming fueled by the railroad. The social sciences expanded and
splintered in the late nineteenth to early twentieth centuries. They
were given a mission by the growing social problems of industry,
cities, immigration, and economic depression in the 1870s and later in
the 1890s. The academic ﬁelds were shaped by Darwinian thought and
Mendelian genetics, and later by the increased roles of statistics,
testing, and empiricism generally.33
The increasing specialization in academic disciplines can be illustrated with the founding dates of “learned societies.”34 The ﬁrst
learned society established in the United States, the American Philosophical Society, was founded in 1743. Just ﬁve more learned societies
came into existence in the hundred years following and an additional
six appeared before 1880, making 12. The pace then picked up and 16
such societies came into existence from 1880 to 1899. Another 28 followed in the next 20 years, from 1900 to 1919. Just 10 appeared from
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1920 to 1939, although 20 were founded in the 1940 to 1959 period.
The ﬁnal 20-year period in our data set, 1960 to 1979, contains 12
more. It is clear that the greatest period of founding of learned societies was the ﬁrst several decades of the twentieth century during the
time of disciplinary proliferation in the U.S. academy.
The era of the division of labor in higher education had arrived. A
reputable college could no longer survive with a mere handful of faculty. Most of the changes served to increase economies of scale in the
production of higher education services and thus increase the minimum number of faculty and students required for a college to remain
viable. Also important to the story at hand is that those who diffused
knowledge increasingly became its creators. Research became the
handmaiden of teaching that we believe it is today.35

The Role and Impact of State Support
Public Sector’s Relative Size and Changing Role
As we already mentioned, the publicly controlled portion of higher education expanded substantially across the twentieth century (see Figure
7.7). From about 1900 to 1940 the fraction of students in four-year
publicly controlled institutions increased from 0.22 to about 0.5. Then,
from before World War II to 1975, the fraction rose again, from 0.5 to
almost 0.7. But since the 1970s the public share of enrollments in fouryear institutions has declined somewhat. Overall, then, the full century
saw an increase in the fraction of four-year students in the public sector
from around 0.22 to 0.65.36
The schools included in each of the three lines in Figure 7.7 differ
because the functions and types of colleges changed over time. The
most important changes concern teacher-training schools and twoyear colleges. Teacher-training institutions, which in the period before
1940 were often two-year normal schools or teacher’s colleges, became
four-year state universities. As the number of two-year teacher’s colleges declined, the two-year community colleges increased. Two-year
colleges, including community and junior college institutions, were
one-quarter of all colleges and universities in 1935, but were just 5 percent in 1917. They continued to increase in relative terms in the late
1960s to 1990 and at the end of the twentieth century the two-year col-
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lege comprised about 40 percent of all institutions of higher education.37 The inclusion of two-year institutions increases the level of total
enrollments in the publicly controlled sector, since about 70 percent of
all two-year colleges are now in the public sector. When both two- and
four-year colleges are included, the fraction of all students in the public
sector reached a twentieth century peak of almost 80 percent by 1980,
although it declined slightly in subsequent years.
Even before the historic Morrill Act passed in 1862, two-thirds of
the existing 33 states had at least one state-controlled institution of
higher education. Four-ﬁfths of the states outside the Northeast did.38
Early on, many of the state institutions were established to train
teachers for the lower grades. But these institutions evolved and eventually provided a larger set of “public goods” for each of the states.39
State institutions in the nineteenth century were more practically and,
often, more scientiﬁcally oriented than were their private counterparts,
in large measure because of the commitment to provide goods and services of value to citizens and local industrial interests.
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Despite the founding of publicly controlled and state-supported institutions, state funding on a per capita or per student basis was measly
until the late nineteenth century, when scientiﬁc ﬁndings became important in agriculture, mining, oil exploration, manufacturing, and
construction. In states having a concentration of economic activity by
industry or by product, the public sector often invested heavily in
training and research in these industries. Wisconsin subsidized work
on dairy products, Iowa on corn, Colorado and other western states
on mining, North Carolina on tobacco, and Oklahoma and Texas on
oil exploration and reﬁning.40 State institutions of higher education
often contained professional training institutes, such as in engineering, and graduate programs in various sciences, including those
pertaining to agriculture. With this broad portfolio, the state institutions of higher education attained the status of “university” to a
greater extent than did those in the private sector. They contained all
the component parts of the university—the liberal arts college, the
graduate programs, and the professional schools—and they also had
access to research funds from the state at a time when such funds were
less available elsewhere.
Among the most striking differences between the curricula of
public and private institutions in the formative period was engineering. In 1908, among all public-sector college and university students fully 30 percent were in engineering programs, and 60 percent
of all engineering students nationwide were educated in public-sector
institutions. Although by 1930 the share of all public-sector students
who were in engineering dropped from 30 to 15 percent, the fraction
of all engineers enrolled in public institutions rose from 60 to 66 percent. Engineering students were, quite obviously, being produced primarily by the public sector. Private-sector institutions trained engineers in only a handful of states and just three states (Massachusetts,
New York, and Pennsylvania) in 1930 enrolled 62 percent of all
private-sector engineering students. Because two-thirds of engineers
were being trained in the public sector in 1930, the geographic dispersion of engineering students mainly came from enrollments in the
public sector. Governments disproportionately hired engineers—
almost 25 percent of all engineers in 1940 worked directly for the government.41 In consequence, the public sector had an interest in their
training.
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Regional Differences in State Support
U.S. regions differ greatly in their support for higher education and
three different models can be discerned. The Northeast can be thought
of as an American elite model, the West as an egalitarian model, and
the South as a European elite model. The states of the Northeast
founded private institutions early in their histories and their publicsector institutions arose relatively late. When public-sector institutions did appear, they were poorly funded in comparison with other
regions. The southern states had a disproportionate share of the earliest public institutions. Of the public institutions that were founded
before the American Civil War, fully 57 percent were in the South
even though the South had only 36 percent of the private institutions.42 The states of the West, including the Midwest, have a vibrant
public sector. Some even have an equally strong private sector. But
often in thinly populated western states only a public sector university
could survive.
State support for public higher education greatly increased from
1900 to 1940, measured either by the fraction of state spending going
to higher education or by the growth of enrollments in public institutions relative to all enrollments or to the college-aged population. For
example, total expenditures on state higher-education institutions increased from 5.1 percent to 11.0 percent of state and local government
spending from 1902 to 1940.43 But public funding for higher education, and access to public colleges and universities, varied substantially
among states throughout the period. The greatest levels of support
were found in the Paciﬁc, Mountain, and West North Central states,
and the lowest levels of state support were found in New England and
the Middle Atlantic states.
Many of the differences in state support for higher education have
persisted—the cross-state correlation between (log) state and local
government spending per capita on higher education in 1929 and that
in the 1990s was about 0.45, although the correlation decreased somewhat to the early 2000s. It is, therefore, instructive to explore the determinants of state support in the formative years before the expansion
of federal support for higher education and just before the effects of
the Great Depression on state and local budgets. For these reasons we
will examine 1929.44
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In 1929, state and local government subsidies to higher education
averaged $1,230 (in 2005 dollars) per 100 persons across the 48 states,
or 6 percent of total state and local government spending. Almost 95
percent of that state and local support for higher education went to
publicly controlled institutions; only New York (Cornell) and New
Jersey (Rutgers) had any signiﬁcant level of state support of privately
controlled institutions. State and local spending on higher education
per 100 inhabitants ranged from a low of $518 in New England to a
high of $2,324 in the Mountain states (all 2005 dollars).45 Enrollments
in publicly controlled institutions averaged 3.19 per 1,000 inhabitants:
from 0.82 in New England to 6.04 in the Mountain states and 6.09 in
the Paciﬁc states. What explains these substantial differences in state
support across regions and among individual states?
The public choice decision to provide support for higher education
is likely to be affected by the level and distribution of wealth or income
in a state, by community stability and homogeneity, and by the importance of industries that capture localized beneﬁts of research at state
institutions.
Enrollment in privately controlled institutions in 1900 had a signiﬁcant depressing effect on state public support for higher education in
1929.46 In fact, the raw correlation between state spending on higher
education in 1929 and the importance of private universities in the
state at the start of the twentieth century is −0.69. The magnitude of
the effect is also large: the difference between private college enrollments per 1,000 residents in Massachusetts and Iowa in 1900
(3.35–0.99) implies an 84 percent difference in per capita spending on
higher education between the two states. State initial conditions
around 1900, such as private college enrollments per 1,000 residents,
are strong predictors, by themselves, of state support for higher education in 1929.
To sum up, newer states with a high share of well-to-do families and
scant presence of private universities in 1900 became the leaders in
public higher education by 1930. They remain so today. The tradition
of stronger private universities and lower support for publicly controlled universities in the Northeast also continues to the present—the
correlation of public college enrollments per capita at the end of the
twentieth century with private college enrollments per capita in 1900
is 0.56.47
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Impact of State Support
For much of the twentieth century a stronger, more generous public
sector increased the overall rate of college-going and, as a by-product,
increased the relative college-going of women. Because college students attend school both in and out of their state of residence, we use
data on college attendance by state of residence rather than by state of
attendance.48
First off, and not surprisingly, there was around 1930 a strong positive relationship at the state level between the (public and private) high
school graduation rate and the fraction of state residents (18 to 21 years
old) continuing to college (Figure 7.8, upper panel). The states that led
in the high school movement of the 1920s also led in the college-going
of their residents around the same time. The top 15 states in collegegoing among young residents in 1931 were in the West (West North
Central, Mountain, and Paciﬁc regions), plus Oklahoma. In fact, all the
West North Central and Paciﬁc states—most of the states that led the
nation in the high school movement—were in the top 15 that led in
college around 1930. Similarly, all the states having low levels of
college-going were either in the South or in the more industrial regions of the East. Both of those areas also lagged during the high
school movement. Because we use the college-going rate for young
state residents, states that provided generous support for out-of-state
individuals would increase the college-going rate for other states, and
states that had private institutions that attracted students from other
places would do the same.
College-going depends on ﬁnancial factors, such as the public support
given to higher education, and the quality of public and private institutions of higher education, not just on the available pool of college-ready
youths. Without subsidization of college through grants or loans, fewer
individuals would be able to afford college. As mentioned, many of the
states that lagged in public support of higher education, given their high
school graduation rates, were in the East. In fact, all six New England
states in the upper panel of Figure 7.8 are well below the simple regression line drawn in the diagram. Their college-going rates were substantially lower in 1930 than would have been predicted solely on the basis of
their high school graduation rates in 1928. The New England states, it
turns out, had among the highest tuition and fee levels in 1930.
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The relationship between public support and college-going among
state residents can be better seen in the lower panel of Figure 7.8,
which graphs average per student tuition, fees, and residential cost in
the public sector against the college-going rate for state residents. The
relationship is negative. States that have high tuition and fees have
lower college-going in general among state residents, not just lower
rates of public college enrollment. Geographic proximity to colleges
and universities, particularly in the case of nonresidential institutions,
is also of importance. New York State, a clear outlier in the lower panel
graph, did not have a state higher education system in 1930 but had
heavily subsidized municipal colleges in New York City. The low cost
of education, however, could not easily be taken advantage of by residents in the rest of the state.
We have also explored the relationships among the factors just mentioned in a multivariable regression format that includes relevant covariates such as per capita income.49 The dependent variable is the
number of college students by state of residence as a fraction of 18- to
21-year-olds in the state (see Figure 7.8). For 1930, we can estimate the
impact of public-sector tuition and fees on the college enrollment rate.
Our estimates imply that a decrease in public-sector tuition and fees of
one standard deviation in 1930 increased the college enrollment rate of
state residents by 1.2 percentage points (or 9 percent of the mean
level). The estimation, moreover, holds the fraction of youths graduating from secondary school in the state constant. States that were impecunious with regard to funding higher education might also have
been so with regard to secondary education. But even given the state’s

Figure 7.8. (opposite page) College Enrollment, the High School Graduation Rate,
and State Tuition, c. 1930. Sources and Notes: College enrollment rate of state
residents: Kelly and Patterson (1934). The numerator is the total number of state
residents attending college anywhere in the United States. The denominator is
the approximate number of 18- to 21-year-olds in the state. For the sources of the
public and private high school rate, see Chapter 6. Per student fees in public
institutions, 1930: Biennial 1928–30, tables 3b and 6b. The numerator is the total
receipts from all student fees (tuition, room and board, and other fees) of publicly
controlled institutions. The denominator is total enrollments of publicly
controlled institutions.
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secondary school graduation rate, having higher college tuition and
fees was associated with lower overall college enrollment.
Why certain states had more generous public education systems has
much to do with the history of the private sector. America was generally
settled from East to West, and the earliest settled states had stronger private institutions of higher education and weaker public ones.
States that entered the Union later had higher (public and private)
college enrollment rates of their state residents in 1930 than did those
that entered the Union earlier.50 We have divided the states into four
quadrants in Figure 7.9 using the two dividing lines of early states (before 1846) versus late states (after 1845) and high college enrollment
rates ( > 0.15) versus low ones (≤ 0.15). All of the early states are found
in the southwest quadrant (Q IV) and almost all of the later ones are in
the northeast quadrant (Q II). That is, all of the early states had “low”
college enrollment rates and almost all of the late states had “high” college enrollment rates. Many of the states that entered the Union relatively early—such as Indiana, Maine, Massachusetts, and New
Hampshire—had a substantial proportion of their youth prepared to
enter higher education, but, in general, their state higher education institutions were few in number, late in coming, and relatively high in tuition and fees.
Almost all of the late entrants to the Union had high levels of college
enrollment, including those in the Great Plains and far West. In fact,
all of the states in the northeast quadrant (Q II), with the exception of
Oklahoma once again, are in the Paciﬁc, Mountain, and West North
Central regions of the country. Many of these states were, as we have
said, leaders in the high school movement. The differences between
the leaders and the laggards in the case of college enrollment are larger
than for secondary school. Not only did most of the late-entering
states have a large proportion of their young population eligible to attend college, but they also funded higher education so well that they
achieved a college-going rate on average about double that of states in
the southwest quadrant.
States with later entry dates had higher levels of college enrollment
because state funding for higher education was greater and tuition
levels were lower. The private sector in the later states was almost
nonexistent and thus considerably smaller than in the East among the
states that entered earlier. We will never know exactly why eastern
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Figure 7.9. College Enrollment Rate in 1930 and the Year of Statehood. Sources
and Notes: See Figure 7.8.

states subsidized public institutions to a lesser extent than those in the
western part of the country, but the reason probably concerns the lack
of perceived need and a bias, possibly in the state legislature, toward
the existing private institutions.
Higher levels of public-sector tuition and a smaller public sector did
more than just reduce the enrollment rate of high school graduates in any
college. A weaker public sector also reduced the relative number of young
women in college, among state residents. There is a strong positive
relationship between public-sector tuition in the early 1920s and the
ratio of males to females in college among state residents and there is a
strong negative relationship between the total college enrollment rate
and the ratio of males to females in college. In the 1920s, the New England and Middle Atlantic states, with their paucity of public institutions and their tradition of male-only colleges (even though women’s
colleges were established in the late nineteenth century), had a considerably lower fraction of women among all students. Among the ﬁve
states with the largest number of males-to-females in college in 1923,
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four are in the northeast and all nine are in the top 16 states.51 New
England trailed other regions through the 1930s in this regard, although by the late 1950s the gap began to close.
By the end of the 1930s the U.S. higher education system had universities of grand scale and scope. The public sector provided healthy
competition for the private sector. But America’s institutions of higher
education were not yet the extraordinary research institutions they
would soon become. Nor was the federal government yet the player in
higher education that it would later become. Whereas the federal government contributed 7 percent of higher education current-fund revenue in 1940 on the eve of World War II, it has contributed between
15 to 20 percent each year since 1950.52

Expansion in the Post–World War II Era
Growth of the Public Sector
State institutions of higher education have always been a bargain.
Their tuition is far less than that of private institutions since they receive considerably greater subsidies.53 The tuition of public institutions

Figure 7.10. (opposite page) Public and Private College Tuition and as a Percentage
of Median Family Income. Tuition includes required fees. In some years, certain
states had no tuition but had required student fees. When possible, only the state
ﬂagship universities are included in the tuition levels. Flagships and an average of
all state tuitions (averaged at the state level) are almost identical from 1964 to
2005. Private institutions include only universities. Sources: Public and private
tuition and fees 1934 to 1954: College Blue Book (1933), Conrad and Hollis (1955).
Public tuition and fees 1961 to 1963: U.S. Ofﬁce of Education (1961); D’Amico
and Bokelman (1963); 1964 to 1971: Digest of Education Statistics 2005; 1972 to
2005: Washington Higher Education Coordinating Board (various years). Private
tuition and fees 1964 to 2005: Digest of Education Statistics 2005. Median family
income 1949 to 2005: Nominal median family income before taxes, Historical
Statistics, Millennial Edition, tables Be67–84 and Economic Report of the President
2005 translated from real terms into nominal values using the CPI; 1934, 1939:
Historical Statistics, Millennial Edition, tables Ca20–27 for national income and
tables Ae1–28 for the number of families (interpolated for 1934), approximations
based on national income per family × 0.58, where the 0.58 ﬁgure is based on an
average of (median income per family/national income per family) for selected
years from 1949 to 1964.
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was about one-third that of private institutions in 1934, when our data
on public and private tuition ﬁrst begin, and for most of the years after
the 1950s, public institutions were about one-ﬁfth as expensive.54
Trends in the public and private cost of college-going (in real terms)
are fairly similar (see top graph of Figure 7.10), with the exception of
the post-2000 period when tuition rose somewhat faster in the public
sector. Because the top graph in Figure 7.10 is in log terms, the slope of
each of the lines gives the rate of change.
The public sector accounted for about 20 percent of total enrollments around 1900 but accounted for 70 percent of four-year students
in 1970, when it reached its twentieth century peak (see Figure 7.7). A
key factor driving the relative increase in the public sector was the cost
of college. As high school graduation rates rose nationwide and exceeded 50 percent by mid-century, recent high school graduates disproportionately chose the public sector. The reason why is plainly obvious from data on college tuition as a fraction of median family
income.
College tuition and related costs have always been a major expenditure for families. Expressed as a fraction of median family income (see
the lower graph in Figure 7.10), both public and private colleges were
relatively more expensive in 1934 than anytime afterwards until about
the mid-1980s. College costs relative to family income came down rapidly in the 1940s and 1950s as incomes soared and college tuitions rose
more slowly. Both tuition and family incomes increased at about the
same rate from the 1950s to 1980, keeping tuition as a fraction of
family income about constant.
During the great expansion in college-going from the 1950s to the
1970s, tuition at a public university was about 4 percent of median
family income, whereas that at a private university was around 20 percent. Compared with the same metric before the 1950s and after 1980,
college was a real bargain, particularly that in the public sector. Ever
since 1980 college has become a far greater ﬁnancial burden on many
families. Tuition at public universities increased to more than 10 percent of median family income by 2005. In the private sector, the average university tuition rose to around 45 percent of median family income in 2005.
Of course, in both the public and the private sectors many college
students do not pay “list price.” Accounting for fellowships, grants, and
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other means of support would reduce the levels and slow the growth of
costs somewhat, but real tuition rises are a fact. Tuition, furthermore,
is just part of the full expense of college and most of the others (e.g.,
room, board, transportation, books) are fairly comparable for the two
types of institutions. Even as tuition levels rose in real terms and as a
fraction of median family income, the demand for public and private
higher education increased with the returns to education.
Higher education, on a per student basis, is the most expensive form
of schooling and, because most of the beneﬁts are privately garnered,
state legislatures demand reasons for their funding. Individuals, furthermore, are mobile and a state that invests heavily in higher education could beneﬁt neighboring states. Colleges and universities that
provide valued services to the state, such as research on state products,
agricultural extension services, and teacher training, have an easier job
convincing the state legislature of the need for funds. But as state institutions provided fewer services speciﬁc to their state and as more individuals graduated from high schools and were capable of entering college, another way to obtain more funds for higher education had to be
found. The answer was to increase accessibility. When the median
voter had a reasonable chance of having a child who was a high school
graduate and wanted to attend college, state legislatures would more
readily pass funding bills to expand higher education. The question
was how to accomplish the goal at a reasonable cost to the tax payer.
The solution, many states discovered, was to create extensive hierarchical systems with a select group of universities at the top and a multitude of community colleges at the bottom. The best known of the hierarchical systems is that of California. In the 1950s California began
to face the policy problem just described and forged a solution known
as the California Master Plan.
The California Master Plan, championed by Clark Kerr in the late
1950s and put into effect in 1960, codiﬁed the terms under which individuals could gain entry into California’s universities, colleges, and
community colleges. Before this plan, fully one-half of all California’s
college students were attending one of the more highly subsidized universities and colleges in the state. With continuing growth in college
enrollments the system would have soon bankrupted the state.55
The plan gave the top 12.5 percent of applicants the right to attend
one of the more prestigious universities (the pre-plan level was the top
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15 percent). The next 20 percent, under the plan, could gain entry to
one of the state colleges (the pre-plan level was 35 percent). All remaining students, about two-thirds, could attend a community college
and then enter a four-year institution if they merited it. In the years
since its adoption the levels set by the plan have been maintained in actuality.56 In this manner, the Master Plan retained the political base for
higher education but cut the cost.
Almost all states have followed California’s lead and created a hierarchy of higher education institutions. Community college growth has
been one of the outcomes. Two-year institutions enrolled a quarter of
all public-sector students in the early 1960s, but almost half in 2005.
Few states have attained California’s strict ranking of colleges and universities, and the more sparsely settled states have generally retained
the primacy of the state’s ﬂagship institution. But, by and large, states
in the post–World War II era have ensured that tax payers and their
children have access to some type of state college.

From “Shaping” to Excellence
In the early twentieth century U.S. universities were not the world’s
leading research institutions. They became the ﬁnest in the land some
time after World War II, as we saw earlier using data on Nobel Prize
winners in science and medicine. Before the 1930s Nobel Prize winners who were U.S. citizens often studied in Europe but did so far less
often after the 1950s. Nobel Prize winners in science and medicine
who were not U.S. citizens came infrequently to the U.S. to study prior
to the 1930s but ventured in large numbers after the 1950s. We also
discussed the fact that U.S. universities are today ranked very highly
and that students and faculty from all over the world come to the
United States to study and work.
Although we cannot easily compare institutions across nations in
other than the more recent period, we can track the excellence of institutions within the United States over time and explore whether public
and private institutions differed in their relative excellence at various
moments in the twentieth century. Several means exist for such an exploration.
The ﬁrst method uses the biographical directory American Men of
Science for 1938 and 1960, two years during which the inclusion criteria
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did not change. The directories list scientists of note who have been
elected to prestigious scientiﬁc societies.57 From 1938 to 1960, a time
of expansion of higher education particularly in the public sector, the
entire distribution of the listings shows a clear movement toward
public universities. Whereas 34 percent of the listings were from
public universities in 1938, 41 percent were in 1960. The increase
came mainly at the expense of private colleges, not private universities.
The top ﬁve institutions in each year, by the number of faculty included, show a clear shift toward the public sector, although no winner
is obvious in the top 25.58 Excellence in the sciences, therefore, became
more concentrated in the great centers of learning and these shifted
toward the public sector.
One possible problem with the method just used, which gives equal
weight to each researcher, is that a large department could have a relatively large number of faculty but only a small fraction who are excellent. For that reason we have also used a procedure that ranks departments by excellence. The method might also give disproportionate
weight to larger departments, but not as much as the previous one.
We used departmental rankings for the 16 largest Ph.D. ﬁelds in the
arts and sciences for the years 1928/32, 1969, and 1993.59 We have produced consistent data for 39 universities from 1928/32 to 1969 and for
74 universities from 1969 to 1993. From the data on ﬁeld rankings we
have constructed university ranks, weighting the ﬁelds by their fraction
of Ph.D.s. In all three years the private sector did better than the public
sector in the top group (top 10, top 20), but movement was slightly
toward the public sector.
Across the earlier period, from 1928/32 to 1969, there was a slight
shift toward relative greatness in the public sector using the early
weights, but there was stability using the later weights. From 1969 to
1993 there was a small shift to the public sector using either the early
or later weights. The point is that the fraction of the top group in the
public sector hardly changed at all during the ﬁrst four decades and
shifted just slightly toward the public sector during the next quarter
century. Across the entire 65 years, there was little shift and the privately controlled institutions retained their strength and vigor.
By and large, the public and private spheres appear to have engaged
in very healthy competition across the twentieth century. Public universities grew enormously and that, most likely, is the reason for their
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increased relative number of entries in American Men of Science. But in
terms of university excellence, there was little change between the
publics and the privates clear across the twentieth century. Some places
rose (e.g., Stanford) and some fell (e.g., Columbia), but there was relative stability in general and between the publics and the privates.
Most of the world-renowned U.S. universities are private institutions, according to the list of the leading universities in the world we
previously cited. But many are public universities, and something special exists about the states that contain public universities that rank
among the ﬁnest institutions in the world. A disproportionate number
of these states have strong hierarchical structures, similar to that pioneered by California. We judge whether a state has a strong hierarchical structure by the fraction of its enrollment in two-year community colleges. There were 17 state universities in the top 100 universities
in the world in 2005 and 12 of them were in states that had an enrollment fraction in two-year colleges above that in the median state.60
The evidence is suggestive that states with hierarchical structures can
allocate more funds to research and to building a great faculty in their
ﬂagship institutions than can states with nonhierarchical structures.
States with more ﬁnely tuned hierarchies can also assemble better
peers among undergraduates at the top institutions and have superior
graduate programs. At the same time, they can retain the support of tax
payers by providing less expensive institutions of higher education for
the majority of state residents.
In our discussion of why American universities attained the status of
the ﬁnest in the world in the second half of the twentieth century, we
mentioned several factors. Among the more important are the scale and
scope of institutions, the healthy competition that the private sector offered state institutions, and the competition within each of the sectors.
Because the American institutions eclipsed most of the older European ones in the period from the 1930s to the 1950s, there remains the
possibility that U.S. institutions of higher education gained at the expense of European institutions when parts of the world were in ruin
and scientists and other academics ﬂed to the free world. There is no
question that American institutions beneﬁted from European talent
and the absence of combat.
But those who have studied the question closely have made a convincing case that the ascent of U.S. institutions of higher education and
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their sustained greatness were not due to the residual impact of World
War II. Rather, they note that many pre–World War II features of U.S.
institutions of higher education would have made for global greatness
even had European centers of learning not been damaged by the war.
These advantages include the scale and scope of American universities,
which allowed interactions among large groups of diverse researchers,
and the sheer number of researchers in each ﬁeld, which enabled specialized institutions to arise. U.S. universities spent more on research, particularly in the sciences, than did those in other nations, and the system
grew strong because of its diversity, competition, and decentralization.61

The Unﬁnished Transformation: A Summary
Higher education in the United States expanded at extraordinary rates
during most of the twentieth century. Whereas 10 percent of all Americans born in 1900 would attend some college, 50 percent of those born
in 1950 did. About 4 percent of all Americans born in 1900 would
graduate from a four-year college, but 24 percent did among those
born in 1950. Although women’s college enrollment and graduation
was considerably less than men’s among cohorts born between about
1910 and 1950, a greater number of females than males have attended
and graduated college in more recent cohorts.
Colleges greatly expanded in both size and scope across the twentieth century. Public institutions at the start of the century were not
much larger than were private institutions. Universities in both sectors
grew enormously in the next several decades, and those in the public
sector became giants vastly exceeding the size of most privatelycontrolled institutions. The growth was both because the core of the
institution, the undergraduate college, increased in size and because
the university expanded its graduate offerings and added or merged
with professional schools of various types. That is to say, it grew in
both scale and scope.
But the true hallmarks of the American higher education system relative to its counterparts in other nations have been its decentralized
control, the enormous competition between and within the public and
private sectors, and its laissez faire orientation. It offers enormous
choice and grand variety and gives students a second chance. In all of
these ways, it is a quintessentially American institution.
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Another hallmark of American higher education has been its worldrenowned excellence. But that superiority came only after the 1950s
when the best minds chose to remain at home and were joined by Europeans and others who wanted to study in America at the best universities.
By the end of the twentieth century a large group of American colleges and universities were the best in the world. The system had become enormously large with ample choice, variety, and competition for
students, faculty, and research funds. America in the latter part of the
twentieth century was on the verge of a third great educational transformation. College was becoming the mass institution that high school
had become earlier in the century. Why, then, is the third transformation unﬁnished? If America has a system of higher education that is unparalleled in the world and offers vast choice, why is America losing
ground to other nations in putting its masses through college? Chapter
9 continues that discussion. But we must ﬁrst tie together our ﬁndings
on inequality, education, and technological change to understand why
wage inequality fell during much of the twentieth century but soared
in the more recent past.
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The Race between Education
and Technology

Two Tales of the Twentieth Century
The “Best Poor Man’s Country”
In the late eighteenth century America was deemed the “best poor
man’s country.”1 Land was plentiful, farming provided ample living
standards, and wealth was rather equally distributed. A century later,
much had changed. As James Bryce remarked in the late 1880s: “sixty
years ago [in the time of de Tocqueville] there were no great fortunes
in America, few large fortunes, no poverty. Now there is some poverty,
many large fortunes, and a greater number of gigantic fortunes than in
any other country of the world” (Bryce 1889, p. 600).2 Bryce was
clearly wrong that poverty did not exist in the 1830s,3 but he was correct that wealth inequality had increased.
Living standards were considerably higher in 1890 than in 1790, but
economic inequality had greatly expanded. Although the full distribution of income is hard to pin down before 1940, wealth had become far
less equal by 1870 and considerably unequal by the 1920s, and the very
top of the income distribution was relatively richer in 1913 than at almost any time since.4 Around the turn of the twentieth century, earnings in occupations that required greater levels of schooling were far
higher than those that required far less education (see Chapter 2). The
economic return to a year of high school or college around 1915 was

288

The Race

enormously high and only recently has the college premium approximated its value in 1915. We do not know precisely when in the nineteenth century the premium to schooling increased and whether it was
as high even in 1850, but we do know that by 1900 a year of high
school or college was an extremely good investment.
The large premium that accrued to those employed in occupations
having substantial educational requirements was observed and commented on by close contemporaries in the early twentieth century. The
economist Paul Douglas, for one, noted that “during the nineties
[1890s], the clerical class constituted something of a non-competing
group.”5 Douglas’s interest in the wage distribution was sparked by a
great wage compression that was apparent by the early 1920s. The astonishing change that took place in his own time prompted his comment: “Gradually the former monopolistic advantages are being
squeezed out of white-collar work, and eventually there will be no surplus left.”6
According to Douglas, several factors acted in concert to compress
wages beginning in the late 1910s and early 1920s. One was the
deskilling of clerical workers through the substitution of ofﬁce machinery for skill. Another was the reduction in the ﬂow of immigration,
which according to Douglas led to an increase in the earnings of the
less educated. Finally, the supply of educated and trained workers qualiﬁed to assume various white-collar positions greatly increased and
thereby depressed their earnings.
Douglas was correct that multiple factors were at work, but the relative increase in the supply of skilled and educated personnel was of far
greater importance, we shall soon demonstrate, than were skill reducing factors on the demand side and also more important than the
decrease in immigration. The possibility that deskilling led to the large
decrease in the relative earnings of the more educated was laid to rest
in Chapter 2 when we showed the similarity of wage changes among
clerical occupations. Earnings in white-collar occupations that did not
undergo much technical change were reduced almost as much as in
those that did.
The wage structure began to collapse a short time before 1920 and
continued to narrow in various ways until the early 1950s. Earnings of
the more educated were reduced relative to the less educated. Those
employed in skilled occupations saw their earnings increase less than
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did those in the lower-skilled jobs. In fact, the wages of every skilled
and professional group for which we could uncover consistent time series data declined relative to the wages for lesser skilled workers during
the ﬁrst half of the twentieth century. In Chapter 2 we presented relative wage series for professors of all ranks, engineers, ofﬁce and clerical
workers, and craft positions. There was also a substantial compression
in the wage distribution of production workers within each of a large
group of manufacturing industries. The returns to a year of schooling,
not surprisingly, plummeted from 1915 to the early 1950s.7 But the returns to schooling were so high prior to the narrowing that even after
the decline in the wage premium education remained a very good investment.
Thus inequality and the pecuniary returns to education were both exceptionally high at the beginning of the twentieth century. Yet America
remained the “best poor man’s country” because it had a considerably
higher average income than did other nations, as well as an open educational system and more equality of opportunity than existed in Europe.8
Certain groups, in particular African Americans living in the U.S.
South, remained left out for some time, but even they gained access to
improved schooling during the mid-twentieth century and moved into
higher paying jobs in the 1960s.

Integrating the Two Tales
By the early 1970s one could say that America “had it all.” The U.S.
economy had grown at a record pace in the 1960s, when labor productivity expanded at 2.75 percent average annually.9 The nation’s
economy was strong. The wage structure had widened only slightly
from the late 1940s and the income distribution had remained remarkably stable. Americans were sharing relatively equally in prosperity regardless of their position in the income distribution. Recall from Figures 2.2 and 2.3 of Chapter 2 that the American economy grew rapidly
and its people “grew together” from 1947 to 1973.
Each generation of Americans achieved a level of education that
greatly exceeded that of the previous one, with typical adults having
considerably more years of schooling than their parents. Racial and regional differences in educational resources, educational attainment,
and economic outcomes had narrowed substantially since the early
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Figure 8.1. College Graduate and High School Graduate Wage Premiums: 1915
to 2005. Sources and Notes: College Graduate Wage Premium: The plotted series is
based on the log (college/high school) wage differential series in Appendix Table
D.1. We use the 1915 Iowa estimate and the 1940 to 1980 Census estimates for
the United States. We extend the series to 1990, 2000, and 2005 by adding the
changes in the log (college/high school) wage differentials for 1980 to 1990 for
the CPS, 1990 to 2000 from the Census, and 2000 to 2005 from the CPS to
maintain consistency in the coding of education across pairs of samples used for
changes in the college wage premium. High School Graduate Wage Premium: The
plotted series is based on the log (high school/eighth grade) wage differential
series in Appendix Table D.1. We use the 1940 to 1980 Census estimates for the
United States. To maintain data consistency, we then extend this series backwards
to 1915 using the 1915 to 1940 change for Iowa and forward to 2005 using the
1980 to 1990 change from the CPS, the 1990 to 2000 change from the February
1990 CPS to the 2000 CPS, and the 2000 to 2005 change from the CPS.

twentieth century.10 Upward mobility with regard to education characterized American society.
But the American economy did not stay the course. Inequality soared
from the late-1970s to the early 2000s. Productivity did not continue to
advance at the rate it once had, slowing considerably in the mid-1970s
and remaining low for about two decades. Although productivity
growth eventually resumed its previous rate, rising inequality magniﬁed
the impact of the sluggish economy on the vast majority of Americans.

High School Graduate Wage Premium

High school graduate wage premium
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The course of the entire twentieth century, therefore, contains two
inequality tales—the ﬁrst tale is one of narrowing differences whereas
the second is one of widening differences. These tales can be clearly
observed in the graph of almost century-long series for two key components of wage inequality shown in Figure 8.1: the college graduate
wage premium (relative to those who stopped at high school) and the
high school graduate wage premium (relative to those who left school
at eighth grade), both from 1915 to 2005. Although it would be best to
have the complete income and wage distribution for the entire period,
these data do not exist for the pre-1940 period. The returns to education, however, can be analyzed in a consistent manner for the period
from 1915 to 2005.
The returns to education and other components of wage inequality
do not always move in lock step. But from 1940 to 2005 changes in the
wage structure were closely correlated with changes in the premium to
college (see Figure 2.6, Chapter 2, for the college premium and the
90–10 log wage differential). Furthermore, in recent decades the lion’s
share of rising wage inequality can be traced to an increase in educational wage differentials.11 We feel conﬁdent that changes in the premium to education are reasonable proxies to those for wage inequality
during the 90-year period we explore.
The college wage premium reveals a sharp decline from 1915 to
1950, jaggedness from 1950 to 1980, and a rapid increase after 1980.
The premium to a college education came full circle in the twentieth
century and by 2005 had returned to its high water mark at the beginning of the high school movement in 1915. The wage premium for
high school graduates shows an equally sharp decrease in the pre-1950
era but less of an increase during the rest of the century.

The Race
Why did education returns fall in the ﬁrst half of the twentieth century
but rise at the end of the second half? That is the central question we
address in this chapter. We analyze changes in the returns to education
using the conceptual framework of a race between education (the supply
of skill) and skill-biased technological change (the demand for skill).
We use direct evidence on changes in the stock of skill among the
U.S. workforce and infer changes regarding skill-biased technological
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change. That is, we do not use direct evidence on skill-biased technological change but deduce it from estimates of changes in the relative
demand for skill. These relative demand change estimates are derived
from relative wages by education, relative supply shifts by education,
and our estimates of the elasticity of substitution between the education groups. In Chapter 3 we documented detailed historical evidence
of the importance of skill-biased technological change in the evolution
of employment opportunities. That evidence includes strong positive
relationships throughout the last century between the utilization of
new and more capital-intensive technologies and the employment of
more highly educated workers. These ﬁndings make us conﬁdent that
our estimated changes in the relative skill demands are substantially
driven by skill-biased technological change.
The concept of a highly educated worker has changed across the period we analyze. A college graduate or possibly one with a postgraduate degree is considered highly educated today; in 1915, however,
a high school graduate would have been deemed well educated. For
that reason we use two deﬁnitions of a more-educated worker in our
analysis, focusing on the college premium for most of the century and
the high school premium for the early part.
In the race between technological change and education, education
ran faster during the ﬁrst half of the century and technology sprinted
ahead of limping education in the last 30 years. The race produced
economic expansion and also determined which groups received the
fruits of growth.
But which of the two factors caused inequality to decline and then to
rise? Technological change and an increased demand for skilled and
educated workers were common to both periods. There were periods
of more rapid increase and some of slower increase. But, by and large,
the growth rate of the demand for more educated relative to less educated labor was fairly constant over the 1915 to 2005 period.
The major difference across the period was not changes in demand
but in supply. Shifts in the rate of growth in the supply of educated
labor played a critical role in altering inequality trends. Furthermore,
changes in the supply of educated native-born workers have been considerably more important than changes in the stock of immigrants to
the overall supply of skill. That is, changes in home-grown education
supply have been the most important factor in changing the overall
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supply of educated Americans. Changes in labor market institutions
that have tended to shelter the earnings of low- and middle-wage
workers from market forces were key factors during several subperiods,
but most of the variation in educational wage differentials can be well
explained by a simple supply and demand framework.
We are now ready to offer a fuller analysis of inequality trends in the
twentieth century and decompose the change in relative wages by education for the 1915 to 2005 period into its sources. To do so, we construct a framework that contains factors operating on the supply side
and the demand side, with changes in wage setting institutions inserted
during periods that cannot be fully explained otherwise.

The Supply, Demand, and Institutions (SDI) Framework
To guide the empirical analysis of the factors that altered the returns to
education during the past century, we construct a formal supplydemand framework. The framework rests on the central ﬁnding in
Chapter 3 that skill-biased technical change advanced rapidly
throughout the twentieth century and thus that the relative demand
for skill increased at a fairly steady rate. Our approach is to determine
how much of the evolution in educational wage differentials can be explained by ﬂuctuations in the growth rate of the supply of skills combined with smooth trends in relative demand growth.
A large portion of the evolution of wage differentials, as we will
demonstrate, can be explained using the simple framework. But where
supply-demand forces alone fall a bit ﬂat, institutional factors can reconcile patterns in the skill premium. In that sense we combine the
usual supply and demand framework with institutional rigidities and
alterations. The broader framework is most important in understanding wage structure changes during the 1940s and in contrasting
changes from the mid- to late 1970s to those of the early 1980s. The
wage compression of the 1940s, it appears, went far beyond what can
be accounted for by market forces alone and was driven in part by institutional factors of the World War II era, such as the greatly expanded role of unions and the residual impact of the wartime wagesetting policies.
The framework contains two main forces. One is the change in the
relative supply of more-educated workers, which has mainly occurred
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through changes in the schooling of successive cohorts of labor market
entrants. The second is the change in the relative demand for moreeducated workers, which has been driven largely by skill-biased technological change.
A labor demand framework, in which the aggregate production function depends only on the quantities of skilled and unskilled workers,
guides our analysis. Skilled workers (S ) are those with some college
and the unskilled (U ) are those without any college. The production
function is assumed to be CES (constant elasticity of substitution) in
skilled and unskilled labor with an aggregate elasticity of substitution
between the two types of labor given by sSU . Unskilled labor itself is
assumed to be a CES subaggregate that depends on the number of high
school graduates (H ) and those without a high school diploma (O), also
called “dropouts,” with an elasticity of substitution of sHO .12
The framework is summarized by the following two equations:
1

Qt = At [l t Str + (1 − l t )Utr ]r

(1)

1

U t = [u t H th + (1 − u t ) Oth ]h

(2)

where eq. (1) is the aggregate production function and eq. (2) is the subaggregate for unskilled labor. In eq. (1) Q is output, A is total factor productivity, S is units of skilled or college labor, and U is units of unskilled
or non-college labor. In eq. (2) H is units of high school graduate labor
and O is units of high school dropout labor. The parameters lt and ut
give the shares of the different types of labor and are modeled as technology shift parameters.13 The CES parameters r and h are related to the
elasticities of substitution, such that sSU = 1 /(1 − r) and sHO = 1 /(1 − h).
Wages for the three skill groups of workers (S, H, O) are derived
using the familiar condition that a competitive equilibrium occurs
when wages equal marginal products. Relative wages for college to
high school workers and for high school graduates to dropouts are
given by:
 wS 
 lt 
S 
1
log  t  = log 
log  t 
−
 1 − l t  s SU
Ut 
 wU t 

(3)
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and
 wH 
 u 
H 
1
log  t  = log  t  −
log  t 
 1 − u t  s HO
 Ot 
 wOt 

(4)

Thus, relative wages depend on the demand shifters (lt and ut), the relative supply of the more and less educated groups, and the relevant
elasticity of substitution between the two groups (sSU and sHO). Equations (3) and (4) are the main estimating equations of the model.
A key assumption in our empirical implementation of the framework
is that relative skill supplies are predetermined and thus that, in the
short run, labor supply for each skill group is completely inelastic.14 In
addition, the framework assumes that a change in the relative supply of
college to non-college labor does not affect the premium to high
school graduates relative to high school dropouts. The restriction does
not imply that college supplies are unimportant in the determination of
unskilled wages, but it does mean that the supply of more educated
labor equally affects the wages of the high school graduates and the
dropouts.
The framework allows for heterogeneity in worker productivity (efﬁciency) within each skill aggregate (college, high school graduate, and
dropout labor), but it assumes that different workers are perfect substitutes in production within each skill aggregate. The implication is that
skill supplies (S, U, H, and O) must be measured in efﬁciency units
(productivity-adjusted hours worked) rather than by hours worked. We
measure skill supplies in efﬁciency units taking into account systematic
differences in wages by age, sex, and education and adjusting for
changes in the age-sex-education group composition of hours worked
within each skill aggregate.15
Figure 8.2 is a graphical depiction of how the framework can be used
to analyze changes in the wage structure. It is drawn with estimates for
the 1960 to 2005 period that we will shortly describe. The SS* lines
give the annualized percentage change in the relative supply of educated workers (college educated relative to non-college workers, in this
case) for the period noted. The estimation of eq. (3) produces the elasticity of substitution, sSU, between college and non-college workers
and thus the wage elasticity of demand. Given that estimate and the
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Figure 8.2. The Supply and Demand Framework.

rate of change in the wage premium to college workers, the demand
function in rate of change form, DD*, can be identiﬁed. The point at
which the DD* function crosses the X axis gives the change in the relative demand for college workers.
We now take the framework to the data and measure the relative
roles of supply forces, demand factors, and institutional changes in
affecting the wage premium. We begin with the college wage premium.

Why the Premium to Skill Changed: 1915 to 2005
College Wage Premium
applying the framework
The facts that any framework of the college wage premium must explain and reconcile are given in Table 8.1 (see also Figure 8.1). They
are easily summarized. The college wage premium (col. 1) collapsed
from 1915 to 1950 but subsequently increased, especially after 1980.
By 2005 the college wage premium was back at its 1915 level. As we
noted in describing Figure 8.1, the returns to college have come full
circle. The relative supply of college workers (Table 8.1, col. 2) grew

Table 8.1. Changes in the College Wage Premium and the Supply and Demand
for College Educated Workers: 1915 to 2005 (100 × Annual Log Changes)
Relative
Wage

Relative
Supply

Relative
Demand
(sSU =1.4)

Relative )
Demand
(sSU = 1.64)

Relative
Demand
(sSU = 1.84)

1915–40
1940–50
1950–60
1960–70
1970–80
1980–90
1990–2000
1990–2005

−0.56
−1.86
0.83
0.69
−0.74
1.51
0.58
0.50

3.19
2.35
2.91
2.55
4.99
2.53
2.03
1.65

2.41
−0.25
4.08
3.52
3.95
4.65
2.84
2.34

2.27
−0.69
4.28
3.69
3.77
5.01
2.98
2.46

2.16
−1.06
4.45
3.83
3.62
5.32
3.09
2.56

1940–60
1960–80
1980–2005
1915–2005

−0.51
−0.02
0.90
−0.02

2.63
3.77
2.00
2.87

1.92
3.74
3.27
2.83

1.79
3.73
3.48
2.83

1.69
3.73
3.66
2.82

Sources: The underlying data are presented in Appendix Table D.1 and are derived from
the 1915 Iowa State Census, 1940 to 2000 Census IPUMS, and 1980 to 2005 CPS MORG
samples.
Notes: The “relative wage” is the log (college/high school) wage differential, which is the
college wage premium. The underlying college wage premium series is plotted in Figure 8.1.
The relative supply and demand measures are for college equivalents (college graduates plus
half of those with some college) relative to high school equivalents (those with 12 or fewer years
of schooling and half of those with some college). The log relative supply measure is given by
the log relative wage bill share of college equivalents minus the log relative wage series:
w S
w 
S
log  = log s  − log s 
U 
 w uU 
 wu 
where S is efﬁciency units of employed skilled labor (college equivalents), U is efﬁciency units
of employed unskilled labor (high school equivalents), and wS and wU are the (compositionadjusted) wages of skilled and unskilled labor. The log relative wage bill is based on the series
for the wage bill share of college equivalents in Appendix Table D.1. The relative demand
measure log(DSU ) depends on sSU and follows from equation (3) in the text:
S
w 
log( Dsu ) = log  + s su log s 
U 
 wu 
To maximize data consistency across samples in the measurement of education, changes
from 1980 to 1990 use the CPS, changes from 1990 to 2000 use the census, and changes
from 2000 to 2005 use the CPS. The changes for 1915 to 1940 are for Iowa. See Autor,
Katz, and Krueger (1998) for details on the methodology for measuring relative skill supply
and demand changes.
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rapidly for much of the period, although a slowdown of critical importance is apparent more recently, particularly from 1990 to 2005. For
the full period, the growth in relative supply of college workers occurred at a fairly rapid clip—on the order of 2.87 percent per annum.
Because the premium to education at the end of the century was approximately equal to its level at the start, our supply-demand framework implies that the relative demand for skill across the entire century
must have grown at about the same rate as the relative supply of skill.
Even though the race between technology and education was nearly
even over the long haul, the long run conceals crucial short run
changes. What caused the returns to education to decline and then rise
across the past century? We will demonstrate that ﬂuctuations in the
relative supply of college workers together with stable demand growth
go far to explain the higher-frequency movements in the college premium.
We estimate a version of eq. (3) across the 1915 to 2005 period using
data for all the available years: 1915, 1940, 1950, 1960, and annually
from 1963 to 2005.16 The dependent variable is the wage premium of
those with at least a college degree (16 or more years of schooling) relative to those with exactly a high school degree (12 years of schooling).
The premium is the log of the ratio of the wages for the two education
groups. The relative skill supply measure is that of efﬁciency units of
college equivalents (those with a college degree plus half of those with
some college) to efﬁciency units of high school equivalents (those with
12 or fewer years of schooling plus half of those with some college).17
A linear time trend allows for secular growth in the relative demand
for college workers. Interactions with speciﬁc years enable demand
trend changes. Consistent with our earlier ﬁndings concerning the
slowdown in demand growth beginning in the early 1990s (see Chapter
3), we add a term in most speciﬁcations to allow the demand trend to
change in 1992.18 The results are provided in Table 8.2 and graphed in
Figure 8.3.
The most important result from the estimation is that changes in the
relative supply of college workers had a substantial and economically
signiﬁcant negative impact on the college wage premium across the entire period. Most of the speciﬁcations yield similar coefﬁcients for the
relative supply variable (Table 8.2, line 1). That for column 3, our preferred speciﬁcation, implies that a 10 percent increase in the relative

Table 8.2. Determinants of the College Wage Premium: 1915 to 2005

(College/high school)
supply
(College/high school)
supply × post-1949
Time
Time × post-1949
Time × post-1959
Time × post-1992

(1)

(2)

(3)

(4)

(5)

−0.544
(0.079)

−0.595
(0.093)

−0.610
(0.065)

−0.579
(0.099)

0.00378
(0.00200)
0.0188
(0.0013)

0.00970
(0.00243)

0.00991
(0.00171)

0.00973
(0.00545)

−0.618
(0.079)
0.0078
(0.0420)
0.0103
(0.0028)

0.0156
(0.0012)
−0.00807
(0.00279)

0.0154
(0.0009)
−0.00739
(0.00196)
−0.137
(0.021)

−0.00465
(0.00227)

1949 Dummy
Time2 × 10
Time3 × 1000
Time4 × 10,000
Constant
R2
Number of
observations

−0.493
(0.168)
0.934
47

−0.645
(0.197)
0.917
47

−0.656
(0.138)
0.960
47

−0.00342
(0.00203)
0.105
(0.034)
0.00664
(0.00186)
−0.587
(0.210)
0.928
47

0.0150
(0.0022)
−0.00742
(0.00199)
−0.143
(0.036)

−0.674
(0.079)
0.960
47

Sources and Notes: Each column is an OLS regression of the college wage premium on the indicated
variables using a sample covering the years 1914, 1939, 1949, 1959, and 1963 to 2005. Standard errors are
given in parentheses below the coefﬁcients. The college wage premium is a ﬁxed weighted average of the
estimated college (exactly 16 years of schooling) and post-college (17+ years of schooling) log wage
differential relative to high school graduates (those with exactly 12 years of schooling). (College/high
school) supply is the log supply of college equivalents to high school equivalents both measured in
efﬁciency units. “Time” is measured as years since 1914. The data for 1963 to 2005 are from the 1964 to
2006 March CPS samples. The college wage premium and relative supplies in efﬁciency units for 1963 to
2005 use the same data processing steps and sample selection rules as those described in the data appendix
to Autor, Katz, and Kearney (2007). The college wage premium for 1963 to 2005 uses the log weekly
earnings of full-time, full-year workers. The college wage premium observations for 1914, 1939, 1949, and
1959 append the changes in the college wage premium series from 1915 to 1970 (actually 1914 to 1969)
plotted in Figure 8.1 to the 1969 data point from our March CPS series. The log relative supply
observations for 1914 to 1959 similarly append changes in the relative supply of college equivalents from
1914 to 1939 for Iowa and for the United States from 1939 to 1949, 1949 to 1959, and 1959 to 1969 from
the Census IPUMS samples using the efﬁciency-units measurement approach of Tables 8.5 and 8.6.
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Figure 8.3. Actual versus Predicted College Wage Premium: 1915 to 2005.
Sources and Notes: The actual values for the college wage premium are from the
series used in the regressions in Table 8.2 and documented in the notes to that
table. The two series for the predicted college wage premium are the values of the
college wage premium predicted from the regressions in column 2 and column 3
of Table 8.2, as noted in the ﬁgure.

supply of college equivalents reduces the college wage premium by 6.1
percent and translates into an elasticity of substitution between the
skilled and unskilled, sSU , of 1.64 (= 1/0.61, see eq. (3)). The rapid
growth of the supply of college equivalents from 1915 to 1980 operated to depress the college wage premium despite strong secular
growth in the relative demand for college equivalents. The sharp slowdown in the growth in the supply of college workers since 1980 has
been a driving force behind the rise in the college wage premium.
Overall, simple supply and demand speciﬁcations do a remarkable
job of explaining the long-run evolution of the college wage premium.
The predictions from speciﬁcations (2) and (3), graphed in Figure 8.3
alongside the actual values for the college wage premium, show that
most of the shorter-run ﬂuctuations can be tracked as well. Two shortrun ﬂuctuations, however, are more complicated. One is the 1940s and
the other is the mid- to late 1970s.
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Each of the speciﬁcations in columns 1, 2, and 3 uses a different
method to account for the 1940s within our general framework. The
column 1 speciﬁcation allows trend demand to differ between the ﬁrst
and second halves of the twentieth century by including an interaction
with a post-1949 dummy variable. The trend estimates show slow demand growth for college workers in the ﬁrst half of the twentieth century, a sharp acceleration after 1949, and a somewhat slower change
after 1992. The model over-predicts the decline in the college wage
premium from 1915 to 1940 and under-predicts the sharper decline in
the 1940s. The speciﬁcation in column 2 allows the demand trend shift
to occur after 1959, rather than 1949.
Figure 8.3 shows that the column 2 speciﬁcation does a ﬁne job ﬁtting the 1915 to 1940 decline but not the sharp decline in the college
premium of the 1940s and the strong rebound of the 1950s. The difﬁculty in predicting the short-run changes for the 1940s and 1950s probably stems from institutional and cyclical factors. These include the
residual effects from World War II wage policies, industrial union
strength that increased the bargaining power of the lower-educated, the
strong demand for war production workers, and the postwar boom in
consumer durables, all of which acted to reduce the relative wage of college workers below the long-run market equilibrium value of 1950.19
The decrease in the college wage premium of the 1940s overshot the
decrease predicted by changes in the fundamentals, and the increase of
the 1950s may have brought the system back into sync. We explore that
possibility by including a dummy variable for 1949 to allow temporary
institutional factors to impact wage setting in the 1940s (Table 8.2,
col. 3). The estimation implies that institutional factors, or temporary
demand factors, lowered the college wage premium by 14 log points in
1949. The column 3 estimation in Figure 8.3 ﬁts the data extremely
well and provides our preferred speciﬁcation. The ﬂexible time trend
given by the column 4 speciﬁcation demonstrates the robustness of the
coefﬁcient on relative labor supply across the entire period.
Another brief period that is not captured well by the speciﬁcations in
Table 8.2 is the decline in the college wage premium in the mid- to late
1970s. The period was complicated by the post-1973 productivity slowdown and severe oil price and inﬂation shocks. Many unions, such as in
steel and automobiles, whose members were disproportionately in the
non-college group had wage contracts that were fully indexed to inﬂation
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and geared to provide real wage increases that tracked expected national
productivity growth. Union settlements in the late 1970s were not yet
adjusted to slower productivity growth and, in consequence, they led to
a relative increase in the wages of the non-college workers. But the deep
recession of the early 1980s and changes in employer attitudes toward
unions, particularly following Reagan’s stand-off with air trafﬁc controllers, led to concession bargaining in the early 1980s and set the stage
for the spectacular rebound of the college wage premium. The continued decline of unions and the erosion of the real value of the federal
minimum wage in the 1980s may have increased the college wage premium by more than market factors alone would have predicted.20
Demand growth for college workers appears to have slowed in the
1990s, as indicated by the negative coefﬁcient on the trend interacted
with 1992. Given the rapid spread of information technology in the
1990s and beyond, the ﬁnding would appear to be at odds with the
skill-biased technological change explanation. But a resolution exists.
Computerization prior to the 1990s largely substituted for noncollege clerical and production tasks. More recent advances in information technology have increasingly led to organizational changes
that eliminate many lower- and middle-paid college jobs but greatly
complement top-end managers and those with strong problemsolving skills. Demand for those who graduated from more selective
institutions as well as those with post-B.A. degrees is still soaring and
they are doing spectacularly well. But demand for many other college
workers is less strong and their earnings have not risen as much relative to non-college workers since 1990.21 Nevertheless, the college
wage premium (even for those with only a B.A.) remains at a historically high level and even “marginal” college graduates earn a very
high return to college.22
computing supply and demand shifts
The estimated coefﬁcients on college relative supply (that is, sSU) are
used to compute changes in relative demand, as depicted in Figure 8.2.
The demand shifts are given in the last three columns of Table 8.1 for
three values of sSU : 1.4 (a consensus estimate from the past literature);
1.64 (our preferred estimate from col. 3 of Table 8.2); and 1.84 (implied by col. 1 of Table 8.2). The results are fairly robust to the choice
of parameter values.

The Race between Education and Technology

303

On average from 1915 to 2005 supply and demand forces kept pace
with each other, as we noted before. Neither education nor technology
won the race in the long run. The same was true for the 1960 to 1980
period.23 But for other periods it was not. Across the earliest periods
listed, 1915 to 1940 and 1940 to 1960, supply ran ahead of demand by
about 1 percent average annually.24 For the most recent period, 1980 to
2005, demand outstripped supply. Most important is that for both the
early and late subperiods, educational supply changes have been the tail
wagging the wage-premium dog. Supply variations were far more important in changing relative wages than were differential demand
changes across periods.
That supply factors and not demand factors were the culprits in
changing inequality can be seen in Figure 8.2. The relative supply of
college workers increased at 3.77 percent per annum from 1960 to
1980 but at just 2 percent per annum from 1980 to 2005. Relative demand, on the other hand, was considerably more stable over the period. Had the relative supply of college workers from 1980 to 2005 expanded at the rate it did from 1960 to 1980, the relative wage of college
workers would have fallen (the intersection of DD*1980–2005 with
SS*1960–80 ), and not risen at 0.9 percent per annum. Thus, the slowdown
in the growth of educational attainment since 1980 is the most important factor in the rising college wage premium of the post-1980 period.
Technology has been racing ahead of education in recent decades because educational growth has been sluggish, not because skill-biased
technical change has accelerated. To be sure, relative demand growth
for college workers was more rapid in the second half of the twentieth
century, particularly in the 1980s, than in the ﬁrst half, but demand has
not been growing rapidly since 1990.25 We summarized the point in
Chapter 3 with the quip: “it’s not technology—stupid.” We will soon
demonstrate that the inequality culprit is also not immigration. Relative
supply changes can be affected by changes in the stock of domestically
produced workers or by an inﬂux of workers from abroad. The former,
it will be shown, was far more important in all periods we examine.
College workers were the most important well-educated group in the
second-half of the twentieth century. But in the ﬁrst-half of the twentieth century college workers were not the only well-educated group and
were not the most important quantitatively. A high school diploma was
the mark of a well-educated individual in the early part of the twentieth
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century, just as a college diploma has been from the mid-point onward.
We now turn to an understanding of movements in the high school wage
premium.

High School Wage Premium
applying the framework
The high school wage premium collapsed from 1915 to 1950, in an almost identical manner to the college wage premium (see Figure 8.1
and Table 8.3).26 But the high school wage premium then remained ﬂat
from 1950 to 1980 whereas the college wage premium rose, albeit with
some jaggedness. The big difference in the two series begins after 1980
when the payoff to college soared and that to high school increased
only slightly. By the end of the century the high school wage premium
was far lower than it was in 1915.
The primary reason for the collapse of the high school wage premium from 1915 to 1950 was the enormous growth in the relative
supply of high school graduates created by the high school movement.
From 1915 to 2005 the supply of high school graduates increased at
4.25 percent annually more than the supply of those without a high
school diploma (called “dropouts” here), and at 5.54 percent annually
more during the high school movement years, 1915 to 1940 (see
Table 8.3). The only years of marked slowness in the relative supply
of high school graduates are those in the most recent period, 1990 to
2005.
To obtain estimates of the elasticity of substitution between high
school graduates and dropouts (sHO ), we estimate a version of eq. (4)
for the high school wage premium, similar to the analysis for the college wage premium (see Table 8.4). In the analysis of the college wage
premium, the elasticity of substitution (sSU ) was stable throughout the
period, varying from 1.6 to 1.8. But, in the case of high school graduates versus dropouts, the elasticity of substitution (sHO ) shifted substantially around 1950.
The shift can be seen by adding an interaction between the relative
supply term and a dummy variable for the post-1949 period (Table
8.4, col. 4). In the absence of the interaction the elasticity of substitution is substantial in magnitude (around 5) for the entire period. But
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Table 8.3. Changes in the High School Wage Premium and the Supply and
Demand for High School Educated Workers: 1915 to 2005 (100 × Annual
Log Changes)
Relative
Wage

Relative
Supply

Relative
Demand
(sHO = 2)

Relative
Demand
(sHO = 3)

Relative
Demand
(sHO = 5)

1915–40
1940–50
1950–60
1960–70
1970–80
1980–90
1990–2000
1990–2005

−0.38
−1.32
0.15
0.01
−0.01
0.44
0.25
0.11

5.54
4.38
2.72
5.31
5.65
4.04
1.87
1.52

4.79
1.74
3.02
5.33
5.63
4.92
2.37
1.75

4.41
0.42
3.17
5.34
5.62
5.36
2.62
1.86

3.66
−2.22
3.47
5.36
5.60
6.24
3.12
2.09

1940–60
1960–80
1980–2005
1915–2005

−0.59
0.00
0.24
−0.17

3.55
5.48
2.53
4.25

2.38
5.48
3.02
3.91

1.79
5.48
3.26
3.75

0.62
5.48
3.75
3.41

Sources: The underlying data are presented in Appendix Table D.1 and are derived from
the 1915 Iowa State Census, 1940 to 2000 Census IPUMS, and 1980 to 2005 CPS MORG
samples.
Notes: The relative wage is the log wage differential between those with 12 years and 8
years of school, adjusted for demographic factors. This high school wage premium series
is plotted in Figure 8.1. The relative supply and demand measures compare exact high
school graduates (those with exactly a high school degree or 12 years of completed
schooling) to those without a high school diploma (0 to 11 years of schooling). The
methodology for constructing the supply and demand measures is the same as described
in the notes to Table 8.1 with high school graduates (H ) replacing college equivalents (S)
and high school dropouts (O) replacing high school equivalents (U ). Thus, the log
relative supply measure is given by the log relative wage bill share of high school
graduates to dropouts minus the log high school wage premium. The log relative demand
measure log(DHO) is based on eq. (4) in the text and given by:
H
w 
log( DHO ) = log  + s HO log H 
O
 wO 
To maximize data consistency across samples in the measurement of education, changes
from 1980 to 1990 use the CPS MORG, changes from 1990 to 2000 use the February 1990
CPS and the 2000 CPS MORG, and changes from 2000 to 2005 use the CPS MORG. The
changes for 1915 to 1940 are for Iowa.

the interaction reveals that the elasticity of substitution is large only in
the post-1949 period and far smaller (around 2) in the previous decades.27
The results imply that high school graduates and dropouts are far
closer substitutes today than they were prior to the 1950s. Therefore,

Table 8.4. Determinants of the High School Wage Premium: 1915 to 2005

(High school/
dropout) supply
(High school/dropout)
supply × post-1949
(High school/dropout)
supply × time
Time
Time × post-1949
Time × post-1959
Time × post-1992

(1)

(2)

(3)

(4)

(5)

−0.180
(0.059)

−0.193
(0.039)

−0.193
(0.039)

−0.512
(0.071)
0.322
(0.054)

−0.352
(0.137)

−0.00084
(0.00278)
0.0132
(0.0011)
−0.00753
(0.00386)

0.00239
(0.00179)

0.00235
(0.00176)

0.0117
(0.0006)
−0.0109
(0.0026)

0.0116
(0.0006)
−0.0107
(0.0026)
−0.0278
(0.0192)

−0.0106
(0.0029)

0.053
(0.077)
0.956
47

−0.579
(0.142)
0.944
47

1949 Dummy
Time2 × 10

0.0171
(0.0037)
−0.0032
(0.0029)

Time3 × 1000
Time4 × 10,000
Constant
R2
Number of
observations

0.088
(0.118)
0.897
47

0.049
(0.078)
0.953
47

0.00496
(0.00218)
0.0308
(0.0100)

−0.0084
(0.0012)
0.113
(0.025)
−0.0055
(0.0015)
−0.282
(0.271)
0.971
47

Sources and Notes: Each column is an OLS regression of the high school wage premium on the
indicated variables using a sample covering the years 1914, 1939, 1949, 1959, and 1963 to 2005. Standard
errors are given in parentheses below the coefﬁcients. The high school wage premium is the (compositionadjusted) log wage differential between those with exactly a high school degree (12 completed years of
schooling) and those with 8 completed years of schooling. (High school/dropout) supply is the log supply of
those with 12 completed years of schooling to those with 0 to 11 years of schooling measured in efﬁciency
units. “Time” is measured as years since 1914. The data for 1963 to 2005 are from the 1964 to 2006 March
CPS samples. We use the same data processing steps and sample selection rules as those described in the
data appendix to Autor, Katz, and Kearney (2007) in constructing wage series for high school graduates and
dropouts and the relative supply measure in efﬁciency units for 1963 to 2005. The high school wage
premium for 1963 to 2005 is for the log weekly earnings of full-time, full-year workers and compares
workers with exactly 12 years of schooling to all dropouts. We multiply this high school wage premium
series for 1963 to 2005 by 1.44 to make it comparable to a series for the log wage gap between those with
12 and 8 years of schooling. The multiplier of 1.44 is the mean ratio of the log (high school/eighth grade)
to the log (high school/dropout) wage differential series in Appendix Table D.1 for 1915 to 1980. The high
school wage premium observations for 1914, 1939, 1949, and 1959 append the changes in the high school
wage premium series from 1915 to 1970 (actually 1914 to 1969) plotted in Figure 8.1 to the 1969 data point
from our March CPS series. The log relative supply observations for 1914 to 1959 similarly append
changes in the relative supply of college equivalents from 1914 to 1939 for Iowa and for the United States
from 1939 to 1949, 1949 to 1959, and 1959 to 1969 from the Census IPUMS samples using the
efﬁciency-units measurement approach of Tables 8.5 and 8.6.
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changes in the relative supply of high school graduates to dropouts
today will have smaller effects on the high school wage premium than in
the past. High school graduates were once distinctly more skilled than
those without a diploma and many positions were reserved for them.
Thus the vast increase in high school graduation throughout much of
the twentieth century served to reduce the high school wage premium
by increasing the relative supply of high school graduates to dropouts.
Earlier in the century ﬁrms sought high school graduates as ofﬁce
workers and as blue-collar production workers in many of the hightech industries of the day. Those hiring employees described certain
jobs as requiring a high school diploma or particular high school
courses and they viewed high school graduates as vastly superior to
those without secondary school training. But today’s high school graduates and dropouts are perceived by employers as being close substitutes. The historical facts and our estimates speak to a change in the
distinction between a worker with a high school degree and one who is
a high school dropout.28
There appears to have been some overshooting of the high school
premium in the 1940s with a catch-up in the 1950s, as was the case
with the college premium. But institutional factors appear far less important than for the college wage premium. The 1949 year dummy, for
example, is insigniﬁcant in the high school wage premium regression
(Table 8.4, column 3).
computing supply and demand shifts
We calculate the relative impact of supply and demand forces in changing
the high school wage premium using three values of the elasticity of substitution (2, 3, and 5) that span our estimates (see Table 8.3). Our preferred elasticities are 2 for the pre-1950s and 5 for the post-1950s. The
central ﬁnding is that the decrease in the high school wage premium
from 1915 to 1940 was due mainly to the rapid growth in relative supply.
Relative demand increased greatly from 1915 to 1940, but it grew at
a slower pace than supply and the wage premium declined. Relative
supply also increased at a rate exceeding demand from 1940 to 1960.
The size of the difference will depend on whether one uses the larger
elasticity value or the smaller one, since the period spans the shift we
observe in the substitution parameter.29 Also of importance is the moderate increase in the high school wage premium from 1980 to 2005.
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Although relative demand growth moderated, the relative supply of
high school graduates slowed considerably more.
In the analyses we have done, supply factors were shown to have
been more important than demand factors in altering the premium to
education in the twentieth century. Changes in the relative supply of
educated labor can arise from several sources. We have emphasized
changes in the educational attainment of successive cohorts of nativeborn Americans. But the foreign-born may have been an important
contributing force.

Immigration and Demographics
Immigration may have greatly increased the supply of those without a
high school diploma in the 1980 to 2005 period, thus reducing the relative supply of high school graduate labor. Immigration may also have
reduced the relative supply of college workers, thus serving to increase
the premium to college in the post-1980s. Earlier in the twentieth century legislative restrictions that greatly reduced immigration ﬂows
could have increased the relative supply of more educated workers. In
all cases, immigration forces could have acted in concert with education forces to change the premium to skill. We turn now to a direct estimate of the inﬂuence of immigration on skill supplies and the premium to skill from 1915 to 2005.
immigration and the labor force
In the early years of the twentieth century immigrants were a substantial
part of labor force growth. By 1915 the foreign-born share of the U.S.
labor force (18 to 65 years old) exceeded 21 percent.30 After the immigration restrictions of the 1920s the foreign-born share of the labor force
declined, and by 1970 it was just 5.4 percent.31 More recently, and especially after the 1965 immigration legislation ended national-origins
quotas, the inﬂow surged again. By 2005 the foreign-born share had
risen to 15 percent. The national-origin composition of immigration
also shifted in recent decades and the share of immigrants coming from
Asia and Latin America (especially Mexico) has increased. In our exploration of the impact of immigration on the skill premium we concentrate
on the earlier (1915 to 1940) and later decades (1980 to 2005), when the
contribution of immigration to labor force growth was large.
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Because immigrants, on average, have been less well educated than
U.S. natives, large changes in immigration ﬂows during the twentieth
century altered relative skill supplies. Changes in relative skill supplies,
in turn, potentially impacted the premium to education. In the ﬁrst period we consider, 1915 to 1940, the slowdown in immigration would
have served to increase relative skill supplies. Had immigration continued
at its previous rate, there would have been a larger supply of those with
less education since the United States was then undergoing its high
school movement but Europe, the largest source of immigrants, had not
yet done so. In the most recent period, 1980 to 2005, immigration is presumed to have decreased relative skill supplies. Immigration today, it is
often claimed, is ﬂooding America with workers who compete for jobs
with the native-born at the bottom of the education and skill ladder.
How much of the changes in skill supplies have come from immigration and how much from changes in the education of the native-born
population? The presumption of many commentators is that immigration greatly increases the premium to skill. But does it?
Our answer is that immigration has had a smaller effect on relative
skill supplies than is generally presumed in all periods we examine and
that immigration has had only a relatively modest impact on changes in
the premium to education. The impact of immigration from 1980 to
2005 was larger than during earlier periods. But our estimates are that
immigration was responsible for only 10 percent (about 2.4 log points) of
the post-1980s increase in the college to high school wage premium
(which was 23 log points). Immigration can explain a considerably larger
share (43 percent) of the rise in the high school graduate wage premium,
but the domestic education slowdown accounts for more (57 percent).
The reason that immigration is responsible for only a small fraction
of the post-1980s increase in the college wage premium concerns the
educational distribution of recent immigrants. Many of the foreignborn occupy the very bottom of the education ladder, but some are
found at the top with college and graduate degrees. In 2005, 17 percent of the foreign-born population had fewer than nine years of
schooling whereas less than 1 percent of native-born Americans did.
At the other end of the spectrum, immigrants in 2005 were more
likely to have an advanced (post-college) degree and had about the
same likelihood of having at least a four-year college degree as did
native-born Americans.32

Iowa
1915
1940
U.S.
1940
1950
1960
1970
1980
1990
2005

Year
0.059
0.035
0.075
0.071
0.044
0.040
0.049
0.075
0.146

0.169
0.124
0.086
0.071
0.118
0.291
0.762

Graduates

(2a)

0.223
0.084

Dropouts

(1a)

0.084
0.048
0.039
0.029
0.065
0.183
0.430

0.140
0.103
0.067
0.054
0.068
0.106
0.190

0.198
0.067

High
School

Immigrant
Contribution
0.144
0.046

(1b)

0.088
0.074
0.062
0.063
0.075
0.096
0.151

0.114
0.056

College

(2b)

0.047
0.026
0.005
−0.009
−0.006
0.009
0.033

0.073
0.010

Immigrant
Contribution

(3b)

High School Equivalents versus
College Equivalents

(3a)

High School Dropouts versus
High School Graduates

Ratio of Immigrants to U.S.-Born Workers

Table 8.5. Immigrant Contribution to Labor Supply by Educational Attainment: 1915 to 2005

0.111
0.086
0.062
0.054
0.067
0.093
0.151

0.156
0.058

Immigrant
Employment
Share

where Ljt= supply of workers in skill group j in year t, and Njt (Mjt ) = supply of U.S.-born (immigrant) workers in skill group j in year
t, such that Lj = Njt+ Mjt. The ﬁrst term of the right side of the equation is the native contribution to the ratio. The second term, in
t
brackets, is the immigrant contribution. We call this term the “immigrant contribution” and it is given in the table in
M Ut
columns 3a and b. The components of the “immigrant contribution” are given in columns 1a and b,
, and columns 2a
N Ut
M St
and b,
. The “skilled” groups in the table are high school graduates and college “equivalents”; the “unskilled” groups are
N St
dropouts and high school “equivalents,” respectively. College equivalents are those with 16 or more years of schooling plus half of
those with some college. High school equivalents are those with 12 or fewer years of schooling plus half of those with some
college. Worker supplies in columns 1 to 3 are measured in efﬁciency units: the sum of hours of work weighted by the relative wage
of each individual’s demographic group in a base year (the average of 1940, 1960, and 2005). We use 60 demographic groups (6
education groups × 5 age groups × 2 sexes). The last column presents the immigrant employment share using raw employment
counts not efﬁciency units.

Sources: 1915 Iowa State Census, 1940 to 1990 Census IPUMS, and 2005 CPS MORG. The samples include civilian employed
workers from 18 to 65 years old.
Notes: The “immigrant contribution” calculation follows the approach of Borjas, Freeman, and Katz (1997) and is derived as
follows. The ratio of unskilled (U ) to skilled (S ) workers can be decomposed as follows:
 NU   

 LU 
M Ut 
M St  
log t  = log t  + log1 +
 ,
 − log1 +
L
N
N
N St  

 St 
 St   
Ut 
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Immigrants in 1915 expanded the labor supply of dropouts by 22 percent, as compared with 6 percent for those with exactly a high school
degree, and by 20 percent for high school equivalents, as compared with
11 percent for college equivalents (Table 8.5, col. 1a). These 1915 data
come from our Iowa sample. Figures for the entire United States, if we
had them, would probably reveal a somewhat larger immigrant share of
employment in each skill group. The differential impact of immigration
on labor supply across education groups, however, is likely to have been
similar for Iowa and the nation as a whole.33 In 1940, after immigration
restrictions were in place for nearly two decades, the fraction of the
foreign-born in each education group had declined substantially.
For much of the post–World War II period, the foreign-born remained a small fraction of the workforce and the distribution of their
years of schooling was similar to that of the native-born. In more recent years, however, immigrants have had a much larger impact on skill
supplies. In 1990 they increased the number of dropouts by 29 percent,
but they increased the number of high school graduates by just 7.5 percent. In 2005 they increased the number of dropouts by an astounding
76 percent and increased the supply of high school graduates by almost
15 percent. The increases in the immigrant share for high school and
college equivalents are substantial, but the two are fairly balanced.
immigration and the education gap
The contribution of the foreign-born to the gap in the supply of more
and less educated groups is given in Table 8.5. The “immigrant contribution” gives the fraction of the log difference between the supplies of
the unskilled and skilled accounted for by the presence of immigrants.34 For high school dropouts relative to high school graduates,
the fraction is 14.4 percent in 1915, decreases to 2.9 percent in 1970,
and then increases for the remainder of the period. In 2005 immigrants
expanded the dropout to high school graduate ratio by 43 percent (log
points). But the immigrant contribution to the ratio of high school to
college equivalents is modest in all years and is greatest for 1915.
We previously noted that there was a large slowdown in the growth
of the relative supply of the college educated in the post-1980s. Furthermore, much of the increase in the college wage premium was accounted for by the education slowdown. But how much of the slowdown in skill supplies was due to the increase in immigration?
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Table 8.6. Contribution of Immigrants and the U.S. Native-Born to the Growth of Relative
Skill Supplies: 1915 to 2005 (100 × Annual Log Changes)
High School Graduates/
High School Dropouts

College Equivalents/
High School Equivalents

Period

Total

Immigrant

Native-Born

Total

Immigrant

Native-Born

1915–40
1940–60
1960–80
1980–2005

4.80
3.49
5.61
2.49

0.39
0.22
−0.13
−1.46

4.41
3.26
5.74
3.95

2.82
2.96
3.89
2.27

0.25
0.21
0.06
−0.16

2.57
2.75
3.83
2.43

Sources: See Table 8.5.
Notes: Each cell in the table is the annualized percentage change, from the beginning to the end of
the period, of relative skill supplies measured in efﬁciency units. The “total” column gives the overall
growth in relative skill supply. The immigrant and native-born columns decompose the overall relative
skill supply growth into the immigrant and native contributions deﬁned in the notes to Table 8.5.
The immigrant column can be computed from the data in Table 8.5 columns 3a and b, “immigrant
contribution,” which is the immigrant contribution to the relative skill supply. For example, from 1980
to 2005 the “immigrant contribution” for high school dropouts versus high school graduates went from
0.065 to 0.430 (Table 8.5, col. 3a). If there had been no foreign-born in 1980, the log ratio of high
school graduates to dropouts would have increased by 6.5 log points and in 2005 it would have
increased by 43 log points. Thus, the annualized contribution of immigrants to changes in log(H/O)
from 1980 to 2005 is given by [(0.065 − 0.430) × 100/25] = −1.46. See the notes to Table 8.5 for the
deﬁnitions of college and high-school equivalents and efﬁciency units. It should be noted that the
relative supply numbers given here differ slightly from those in Table 8.1 for (college/high school)
equivalents in efﬁciency units and Table 8.3 for (high school graduates/dropout) equivalents in efﬁciency
units. To compute the impact of immigration we used a somewhat different method of computing
efﬁciency units. In Table 8.6 we employ a set of ﬁxed weights (see Table 8.5), but in Tables 8.1 and 8.3 we
use different weights for each year.

The answer is that just 14 percent of the college supply slowdown was
due to the increase in the foreign-born. The relative supply of the college educated expanded at 3.89 percent per year from 1960 to 1980 but
decreased by 1.62 percent per year to an average of 2.27 percent annually
from 1980 to 2005 (see Table 8.6). Of that decrease, 1.40 percentage
points (= 3.83 − 2.43) or 86 percent of the total (= 1.4/1.62) was due to the
slowdown in the relative supply of the college educated among nativeborn Americans, and therefore 14 percent was due to immigration.
But how much of the increase in the college wage premium was due
to immigration? Immigration decreased the relative supply of college
equivalents by 3.9 log points from 1980 to 2005 (col. 3b of Table 8.5).
Using our preferred estimate of sSU (= 1.64), the change in relative
supply implies an increase in the college wage premium of 2.4 log
points or only 10 percent of the overall increase, a fact we noted earlier.
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Thus, the slowdown in the growth of relative college supply from the
native-born was nine times more important than was immigration in
explaining the rise of the college wage premium from 1980 to 2005.35
Not surprisingly, the impact of immigration on the supply of high
school graduates relative to dropouts is larger than for the college
group. Immigrants were a substantial fraction of all dropouts in 2005,
although they were far less important before 1980. But even in the case
of the less-educated groups, the impact of immigration on relative skill
supply was of less quantitative signiﬁcance than was the slowdown in
high school graduation among the native-born population.36
The relative supply of high school graduates increased by a staggering 5.61 percent per year from 1960 to 1980 but dropped to a sluggish 2.49 percent per year from 1980 to 2005, for a decrease of 3.12
percent per year. Of that rather large decline, 1.79 percentage points
(= 5.74 − 3.95) or 57 percent of the total (= 1.79/3.12) was due to the
slowdown in the relative supply of U.S. high school graduates. The increase in the foreign-born concentrated in the low-end of the education distribution contributed the remaining 43 percent of the change.
What about the impact of the curtailment of immigration in the earliest of the periods examined, 1915 to 1940, on the relative supply of
educated labor? The sharp reduction in immigration starting in the
mid-1910s increased the relative supply of educated workers. But the
increased schooling of the native-born was by far the more important
factor in the rapid relative growth of skill supplies and thus in the decrease in the skill premium. Of the 4.8 percent annual growth in the
relative supply of high school graduates to dropouts from 1915 to
1940, 4.41 percent was from the increased educational attainment of
the native-born and just 0.39 percent was from the decline in immigration (see Table 8.6). Therefore, the curtailment of immigration accounted for less than 10 percent of the expansion of the relative supply
of high school graduates to dropouts during the period. Similarly, less
than 9 percent of the increase in the ratio of college to high school
equivalents from 1915 to 1940 was due to immigration restrictions.
The main conclusion of this section is that immigration had only a
minor impact on the growth in the relative supply of the college educated and a moderate effect on the supply of high school graduate
workers relative to dropouts during the 1980 to 2005 period. The
slowdown in the growth of educated Americans, domestically pro-
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duced, was of far greater consequence. As a result, immigration played
only a modest role in the surge in the college skill premium in the post1980s. Similar conclusions were drawn for the earliest of the periods
considered, 1915 to 1940, when immigration was sharply curtailed.

Cohort Change
Now that we have shown that changes in relative skill supplies were determined primarily by domestic educational forces, we are led to a question concerning demographics. How much of the variation in the growth
of relative skill supplies of the U.S.-born (shown in Table 8.6) was driven
by changes in the growth of educational attainment of successive birth
cohorts and how much to changes in the size of entering cohorts arising
from baby booms and busts? We can answer the question by decomposing the growth of relative skill supplies of the U.S.-born into educational attainment growth across cohorts and changes in cohort size.37
We ﬁnd that changes in the growth rate of educational attainment
across successive cohorts of the U.S.-born were far more important
than were changes in cohort size in altering the growth rate of homegrown relative skill supplies. A few examples will make the point clear.
Consider ﬁrst the rapid growth rate of the relative supply of college
equivalents of 3.83 percent per year from 1960 to 1980 for the nativeborn. Of the total, 3.51 percent was due to educational upgrading across
cohorts and 0.32 percent came from the increasing size of younger and
more educated cohorts who entered the labor force with the baby
boomers in the 1960s and 1970s. That is, fully 92 percent of the total was
due to the educational advancement of successive cohorts. Consider next
the slower growth in domestic college supply of 2.43 percent per year
from 1980 to 2005. Of the total, 2.54 percent arose from cohort educational upgrading and −0.11 percent from smaller entering cohort sizes.
Of the total decline in the growth rate of the domestic college supply
of 1.4 percent per year (3.83 − 2.43) from 1960–80 to 1980–2005, almost 70 percent (0.97 percent per year) was due to the slowdown in the
growth of educational attainment across successive birth cohorts. In
fact, the deceleration in the growth rate of educational attainment of
the U.S.-born explains a 0.59 percent per year increase in the college
wage premium (assuming sSU = 1.64) out of the actual increase of 0.90
percent per year from 1980 to 2005.
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Non-competing Groups: 1890 to 1930
The Premium to Skill and the Relative Supply of Educated Workers
We had previously selected 1915 as the starting date to analyze changes
in the premium to education because we were able to compute reasonably comparable estimates of relative skill supplies and skill returns
from 1915 to 2005. But an earlier period is of sufﬁcient importance in
the history of relative skill supplies that we will make do with a somewhat different measure of skill returns. The period includes the years
from 1890 to 1915, termed by Paul Douglas as the era of noncompeting groups, as well as the years from 1915 to 1930 when noncompeting groups began to fade.
The measure of skill returns that we use is one that we introduced in
Chapter 2—the ratio of the wage in an occupation that required some
secondary school or higher to the wage in an occupation that did not.
We can more ﬁnely track the movement of occupational wage ratios
prior to 1930 than the returns to education. We showed in Chapter 2
that the premium to various types of ofﬁce and professional work declined starting around 1914 and continuing to the early 1920s. Although
the ratio for some of the series increased a bit at the end of the 1920s, the
wage premium for white-collar work never returned to the levels that existed before 1914. What factors were responsible for the substantial premiums to skill and education in the period of non-competing groups and
for the sharp and persistent erosion of the premiums after 1914?
We must ﬁrst provide estimates of the change in wage ratios by skill
and supplies of educated workers. To make comparisons over time, we
divide 1890 to 1930 into two periods of equal length: 1890 to 1910 and
1910 to 1930. We aggregate the various skill premium series presented
in Chapter 2 using employment weights.38 The wage premium for
white-collar work computed in this fashion was fairly steady during the
ﬁrst two-decade period but decreased by 25.7 log points (or about 23
percent) during the second two-decade period. That is, from 1910 to
1930 the skill premium fell by 1.28 percent per year on average.
The stock of high school graduates prior to 1940 must also be constructed. Our preferred approach is to use the administrative data presented in Chapter 6 on the annual ﬂow of new high school graduates at
the national level. In constructing the stocks of high school graduates in

Table 8.7. High School Graduates as a Share of the Labor Force (≥ 14 years old)

Year
1890
1900
1910
1920
1930
Change in high school graduate share
1890 to 1910
1910 to 1930
Change in log relative supply
1890 to 1910
1910 to 1930
Annualized log relative supply change × 100
1890 to 1910
1910 to 1930

Administrative Records

Census

(1)

(2)

0.040
0.044
0.054
0.079
0.123

0.063
0.080
0.102
0.150
0.212

0.014
0.069

0.039
0.110

0.315
0.899

0.523
0.857

1.57
4.49

2.62
4.28

Sources: The estimates in column 1 are from Goldin and Katz (1995, table 8). The
estimates in column 2 use the 1915 Iowa State Census and the 1880 to 1940 Census IPUMS.
Notes: The relative supply measure is the ratio of high school graduates to those with
less than 12 years of schooling. The column 1 estimates use the administrative data on
ﬂows of new high school graduates from Figure 6.1 (Chapter 6) to build up stocks of high
school graduates following the methodology described in the notes to table 8 of Goldin
and Katz (1995).
The column 2 estimates use individual-level data on all labor force participants (those
reporting a gainful occupation) aged 14 years or older in each Census IPUMS from 1880
to 1930. We impute the probability that a labor force participant in the 1880 to 1930
Census IPUMS is a high school graduate based on high school graduate shares by birth
cohort and sex in the 1915 Iowa State Census (for pre-1890 birth cohorts) and the 1940
Census IPUMS (for 1890 to 1916 birth cohorts). The Iowa estimates for pre-1890 birth
cohorts are multiplied by 0.8, the mean ratio of the high graduate share for the overall U.S.
to Iowa residents for 1870 to 1890 birth cohorts in the 1940 IPUMS. We assume that the
labor force participation rate from 1880 to 1930 was the same for male high school
graduates and less-educated males. We assume that the labor force participation rate of
adult female high school graduates (those 21 years and older) was 1.4 times the rate of lesseducated adult females for 1880 to 1930. These assumptions are based on the labor force
participation rates by education, sex, and cohort in the 1915 Iowa sample and 1940
IPUMS. We adjust downward the high school graduation rates of those 14 to 19 years old
to reﬂect the lower labor force participation rates of those continuing in school. The 1890
estimate of the high school graduate labor force share is the average of the 1880 and 1900
estimates since there is no 1890 Census IPUMS sample.
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each year from 1890 to 1930 using the administrative data, we assume
that the high school graduate share of the workforce was 4 percent in
1890 and add the ﬂows of new high school graduates each year to the
existing stock in the workforce.39 We adjust our measure of the stock of
high school graduates in the workforce in each year to account for
differences in labor force participation rates between high school graduates and other adults. Based on tabulations from the 1915 Iowa State
Census and the 1940 IPUMS for the relevant cohorts, we take the labor
force participation rate for male high school graduates to have been the
same as the overall male participation rate, and that it was 40 percent
higher for female high school graduates than for females who had not
completed high school.40
The implied estimates from the administrative data of the high
school graduate share of the U.S. labor force are presented in column 1
of Table 8.7. The stock of high school graduates in the United States
increased slowly to 1910, when they were 5.4 percent of the U.S. labor
force. But after 1910 the stock increased far more rapidly, not a surprise given the high school movement. From 1890 to 1910 the change
in the relative supply of high school graduates to those with less than a
high school degree in the labor force was 31.5 log points and from
1910 to 1930 it was 89.9 log points, almost three times as large. These
data translate into a 1.57 percent average annual increase in the relative
supply of high school graduates from 1890 to 1910 and 4.49 percent
per year from 1910 to 1930.41
The census and administrative estimates imply similar growth rates
in the relative supply of high school graduates from 1910 to 1930, but
the census estimates of relative supply growth are considerably faster
for 1890 to 1910. Both approaches imply a sharp acceleration in the
growth of the relative supply of high school graduates after 1910. We
place more conﬁdence in the administrative estimates for the period
prior to 1910 and we will use them in the analysis to follow.42

Explaining the Skill Premium Decline: Education,
Immigration, and Demand
Douglas suggested several possible factors that could account for the
decrease in the skill premium beginning in the late-1910s: a relative increase in educated workers; a decrease in immigration (thus fewer lesseducated workers); and a decrease in the relative demand for skill due
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to the deskilling of various ofﬁce positions. We assess each of these explanations using the aggregate measure of the change in the skill premium, changes in the stock of educated workers including immigrants,
and our estimate of the elasticity of substitution between skilled and
unskilled workers, sSU (which is the wage elasticity of demand for
skill ).43
Because there was no change in the premium to skill from 1890 to
1910, relative supply and demand must have increased at the same rate.
The relative supply of high school graduates increased by 1.6 percent
annually (31.5 log points) during those decades (using the administrative data estimates in col. 1 of Table 8.7) and thus demand must have
increased at the same rate. But during the next decades, from 1910 to
1930, relative supply grew at an astounding 4.5 percent annually (by
89.9 log points) and the premium to skill decreased by 1.3 percent annually (25.7 log points). Furthermore, given our preferred estimate of
sSU = 1.64, relative demand grew at 2.4 percent annually (47.8 log
points) from 1910 to 1930. Our estimates imply that the relative demand for high school graduates grew at a rate that was 0.8 percent
more per year from 1910 to 1930 compared with 1890 to 1910.44
Thus the large decrease in the wage premium to educated workers
was caused by the enormous increase in the supply of educated
workers. At the same time, relative demand, rather than slowing, had
actually accelerated. But the increase in high school graduates to
dropouts could have been caused by immigration restrictions as well as
by the high school movement. What was the role of immigration restriction, as opposed to schooling advances, in this early period?
The foreign-born were almost 22 percent of the U.S. workforce between 1890 and 1910. With the passage of immigration restrictions in
the 1920s, and the substantial cessation of international labor mobility
during World War I, the foreign-born became a smaller fraction of the
labor force. By 1930 they were about 16 percent of the labor force. The
decrease in immigration would have served to increase the fraction of
the labor force with high school education since immigrants were less
well-educated than the native-born workforce. But what was the actual
impact? The actual impact of the large change in immigration was
much smaller than one might have expected.
We simulate the impact of immigration on the supply of high school
graduates from 1910 to 1930 by analyzing what would have happened
if the immigrant share remained constant at 22 percent from 1910 to
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1930 rather than declining to 16 percent. We use data from our 1915
Iowa sample showing that immigrants had, on average, one-third the
high school graduation rate of the U.S.-born. Thus, the high school
graduation expansion of the native-born was more than ten times as important as was immigration in explaining the growth of the high school
graduate share of the workforce from 1910 to 1930. Using our administrative data the immigrant decline can explain only a 0.5 percentage
point increase in the growth of the high school graduate share of the
workforce from 1910 to 1930 as compared with a 5.9 percentage point
increase from the rising educational attainment of the U.S.-born.45
The increase in the education of native-born workers was so great
after 1910 that even had the foreign-born remained at their 1910 level
from 1910 to 1930, the relative supply of educated workers would have
increased by 85.2 log points as compared with its actual increase of
89.9 log points. Thus, schooling gains among the U.S.-born were
more than eleven times more important than immigration in explaining
the faster skill supply growth after 1910 and were consequently the
major reason for the collapse in the white-collar wage premium from
1910 to 1930.46

Recapitulation: Who Won the Race?
Technological change can create winners and losers. Such distributional problems are more likely when technological change is skill biased; that is, when new technologies increase the relative demand for
more educated, skilled, and advantaged workers.
A nation’s economy will expand as technology advances, but the
earnings of some may advance considerably more than the earnings of
others. If workers have ﬂexible skills and if the educational infrastructure develops sufﬁciently, then the supply of skills will expand as their
demand increases. Growth and the premium to skill will be balanced
and the race between technology and education will not be won by either side and prosperity will be widely shared. External factors can also
alter the demand and supply of skills. The immigration of workers who
are disproportionately at the bottom of the skill distribution could
greatly impact the earnings of those who are their closest substitutes.
Changes in international trade patterns and off-shoring opportunities
can also alter skill demands.
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We began this chapter with a summary of the returns to skill and education ﬁrst developed in Chapter 2. The premium to education and
skill was extremely high in the late nineteenth century but decreased at
several junctures until the 1940s. By the 1960s America was growing
rapidly and the fruits of economic growth were being shared fairly
equally across the income scale. But the story quickly and abruptly
changed in the late 1970s and early 1980s when rapidly rising inequality took hold and productivity growth was sluggish at best. The twentieth century contains two inequality tales. This chapter has been a
search for an explanation to them.
The estimates of relative skill supplies provided in Chapter 1 have
been used in the quest to uncover why the relative premium to skill
changed. We did so by estimating the elasticity of substitution between
various groups of workers by skill or education. We then used these estimates to compute the degree to which relative labor demand and
supply shifted.
The supply and demand framework we employed does an extremely
good job in explaining changes in the premium to skill. There were
times when we appealed to institutional changes and rigidities but, by
and large, the framework allows us to tell a consistent and coherent
story that reconciles the two inequality tales of the twentieth century.
We now summarize the major ﬁndings of that analysis beginning with
the college wage premium.
The college wage premium ended up in 2005 at about the same
place it had been in 1915. Thus over the very long run the relative
supply for skilled workers grew at the same rate as did demand. But
that does not help us understand the two tales. Only a detailed analysis
of the subperiods will. From 1915 to 1980 education raced far ahead of
technology and that served to reduce skill premiums and to lessen the
economic power of what Paul Douglas termed non-competing groups.
From 1915 to 1940 supply outstripped demand by 1.41 times (3.19 percent average annually versus 2.27); from 1940 to 1960 it did so by 1.47
times (2.63 percent average annually versus 1.79). In both periods supply
increased by about 1 percent per year more than demand. But a big reversal occurred around 1980. Had the relative supply of college workers
increased from 1980 to 2005 at the same rate that it had from 1960 to
1980, the college premium, rather than rising, would have fallen. Late
in the twentieth century, education lost the race to technology.
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Similarly for the high school graduate premium, we found that from
1915 to 1940 supply raced ahead of demand, again by about 1 percent
per year (5.54 percent average annually versus 4.79 with sHO = 2) and
considerably more from 1940 to 1960 (3.55 percent average annually
versus 1.79 with sHO = 3). The rapid increase in high school graduates
caused the high school graduate premium to plummet in the pre-1950
period.
We questioned whether some of the supply changes we measured
were really due to changes in immigration rather than to changes in
domestically supplied schooling. The issue is most important for the
earliest of the periods we studied, when immigration was high and then
became restricted, and also for the most recent period, when immigration surged again. We noted that during the critical period 1980 to
2005, when the college premium increased by an astonishing 25 percent, immigration could account for only 10 percent of the surge or
just 2.4 percent. Most of the increase was due, instead, to the slowdown
in college-going among the native-born population. In fact, educational changes among the native-born population were nine times
more important than was immigration in explaining the rise in the college wage premium.
Immigration was more important for the relative decline in supply at
the bottom end of the skill distribution. But even in that case, educational slowdowns among the U.S.-born were more important quantitatively.
Earlier in the century, the high school movement was considerably
more important than immigration restrictions to the reduction in the
skill premium. Had the fraction foreign-born in the labor force remained at its high early twentieth-century level and the high school
movement had occurred, as it did, the relative supply of educated
workers would have grown at 95 percent of its actual rate (85.2 versus
89.9 log points) from 1910 to 1930.
We noted that the wage structure and the returns to skill have exhibited important discontinuities. Most of the narrowing in wage differentials, for example, took place in the 1910s and the 1940s, periods close
to or coinciding with the two world wars. They were times of increased
demand for the lower skilled, great innovation, and union activity. Although the discontinuities in the wage structure suggest structural
change, the fact that the wage structure remained in place though the
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institutions changed suggests the importance of fundamental changes
in both education and technology.
Our central conclusion is that when it comes to changes in the wage
structure and returns to skill, supply changes have been critical, and
changes in the educational attainment of the native-born have driven
the supply side. This fact was true in the early years of the twentieth
century when the high school movement made Americans educated
workers and in the post–World War II decades when high school graduates became college graduates. But the same is also true today—the
slowdown in education at various levels is robbing Americans of the
ability to grow strong together. We now address what it takes to win
the race for shared prosperity.



9
How America Once Led
and Can Win the Race
for Tomorrow

American Leadership in the Human Capital Century
Once a Leader
Not long ago the United States led the world in education and had
done so for quite some time. In the nineteenth century the United
States pioneered free and accessible elementary education for most of
its citizens. In the early to mid-twentieth century it extended its lead
with the high school movement, when other nations had just discovered mass elementary school education. In the immediate post–World
War II era, higher education became a middle-class entitlement in
America. A further capstone to the U.S. lead in education in the immediate postwar years was that its universities became the ﬁnest in the
world. By the 1950s the United States had achieved preeminence in
education at all levels and its triumphant lead would remain undisturbed for several decades.
But sometime in the early 1970s indicators of educational attainment in the United States began to change. Secondary school graduation rates reached a plateau; college graduation rates slid backwards;
educational attainment by cohort reached a standstill. After the mid1980s educational attainment for young Americans did begin to rise
again, largely driven by a surge in college-going, especially for young
women. But this has not been enough to brighten the overall picture.
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College completion and high school graduation rates have been sluggish and overall years of schooling have risen more slowly than in the
past. Is something the matter?
Possibly. But maybe not. An upper bound exists for a graduation
rate; it cannot exceed one. Perhaps there is also a ceiling on the number
of years one can endure attending classes. Has the United States
reached some natural limit to educational advance? It has not. We have
arrived at that conclusion by two routes.
First, we can look at educational advance in comparable nations.
These comparisons demonstrate that the long-standing U.S. lead in
education has disappeared. The United States is no longer the ﬁrst in
the world in high school and college graduation rates and lags considerably in K–12 quality indicators.
Next, we can examine whether high returns exist from obtaining more
education. Maybe more education is not such a good thing. Perhaps we
have simply slid down the marginal beneﬁt function for education and
that it is not economical to educate the next individual. We will demonstrate, to the contrary, that education is still a very good investment. In
fact, the marginal individual today who does not graduate high school,
who does not continue to college, and who does not complete college, is
leaving large amounts of money lying on the street. The difﬁcult question is why there are large bills being left on the sidewalk and how we can
get the youth of America to pick them up by getting more education.
The slowdown in the growth of educational attainment, as we showed
in Chapter 8, is the single most important factor increasing educational
wage differentials since 1980 and is a major contributor to increased
family income inequality. If technology continues to race ahead (and
history suggests it will) and educational attainment does not begin to
increase rapidly, we are likely to see continued increases in inequality.
For many reasons, then, the United States must ﬁnd a way to increase
the stock of educated Americans.

International Comparisons
Secondary School and College Completion Rates
U.S. high school graduation rates suddenly stopped increasing after the
early 1970s. At the same time, secondary schooling was fast becoming
mass education in other parts of the world. Taken together, by the early
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2000s the United States, once the leader in secondary school education,
had an upper secondary school graduation rate that put it in the bottom
third of the 26 OECD nations.1 Just seven nations had graduation rates
that were lower than the U.S. rate; 18 had graduation rates that were
higher. The average upper secondary school graduation or diploma rate
among European Union nations was 83 percent in 2004 as compared
with 75 percent for the United States.
Educational attainment in the United States can be placed in a
somewhat better light using a measure of high school completion at
various ages rather than by measuring the contemporaneous high
school graduation rate. The difference is mainly due to high school
equivalency certiﬁcates. Some youths who do not graduate on time
from secondary school later obtain a General Education Development
equivalency degree (GED), or attend community colleges even though
they do not have a standard high school diploma.
Using the metric of high school completion by age, the United
States was seventh out of the 20 richest OECD nations, graphed in
Figure 9.1, in terms of the fraction of individuals 25 to 34 years old in
2004 that had completed upper secondary school.2 Note that for individuals 55 to 64 years old in 2004, the United States was at the very top
of the heap. These older individuals were of high school graduation
age around the 1960s when educational attainment in the United
States was far ahead of that in Europe, Asia, and Latin America.
The growth of secondary school completion across the globe was
rapid from the 1960s to the early 2000s, as revealed in Figure 9.1.
Many nations that were signiﬁcantly behind the United States at that
time, such as Finland, Ireland, Japan, and Sweden, narrowed or closed
the gap entirely by the early 2000s. While high school graduation rates
had seriously stagnated in America they took off in Europe and in
other parts of the world.
College-going rates among 20- to 24-year-olds, to be certain, have
increased substantially in the United States—from 44 percent in 1980
to 61 percent in 2003 largely in response to the post-1980 rise in the
college wage premium.3 But college completion rates have not kept pace
and the United States has fallen to the middle-of-the-pack among
OECD nations in four-year college completion rates for recent cohorts.4 For young people in 2004, four-year college graduation rates
from administrative data show the United States at about the OECD
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Figure 9.1. Population Attaining (Upper) Secondary School for 20 Nations, by Age:
2004. Data are for the population that attained at least upper secondary education
in 2004. We have selected the 20 nations with the greatest per capita GDP in the
year 2000 from the 30 OECD nations listed with educational data. The countries
are arrayed by the secondary school rate for 55- to 64-year-olds. Sources:
Secondary school data, OECD (2006, table A1.2a); country per capita GDP data,
Penn World Tables http://pwt.econ.upenn.edu/php_site/pwt61_form.php

average, placing it behind 12 nations.5 For the slightly older group of
25- to 34-year-olds, the United States trailed four nations, Israel,
Korea, Netherlands, and Norway.6 But the United States had the
highest college graduate share of those aged 55 to 64 years, again reﬂecting its historical lead in the move toward mass higher education.
Clearly, the United States no longer leads the world in the education
of young adults. The OECD’s summary measure of educational attainment (mean years of schooling) for individuals 25 to 34 years olds in
2004 ﬁnds that America was 11th out of 30 countries for males and in
10th place for females.7 The slowdowns in the growth of the high
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school graduation rate and the growth of the college completion rate
for post-1950 U.S. birth cohorts have been the main reasons for the
evaporating U.S. lead in educational attainment.

Quality of Education
As many nations caught up to the United States in secondary school
completion some of the rougher edges of American education were exposed. As the quantity of education became more equal across nations,
the quality of U.S. K–12 education became subject to greater scrutiny.
Scores on internationally comparable standardized achievement tests
revealed that American education paled in comparison.
At ﬁrst, the results showing that the United States lagged in important areas such as in science and mathematics were discredited and attributed to sample selection bias. Those who attended secondary
schools in many other countries, it was maintained, were highly selected whereas those who attended secondary school in America were
not. It was no wonder, some claimed, that other nations did better
since they weeded out the dolts. The criticism was probably well
founded for some of the earlier comparisons. Yet even as secondary
schooling became universal in other nations and the international
exams were better monitored to maintain comparability in the choice
of students in the sample, the gap in test scores persisted.
The results of the “gold standard” of international testing—the
Third International Math and Science Study (TIMSS) administered
in 1995—clearly showed that the United States was far behind other
nations in twelfth grade math and science. Of the 20 nations included
in the TIMSS, 14 nations had general mathematics scores signiﬁcantly above those for the United States. Although AP calculus students in the United States scored very well relative to the advanced
mathematics students in almost all other nations, the average U.S. senior received a failing score relative to those in other nations.8 More
recent results from the 2003 Program for International Assessment
(PISA) also showed U.S. 15-year-olds to be substantially below the
OECD average in mathematics literacy, problem solving, and scientiﬁc literacy.9
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Implications for Cross-Country Inequality Trends
The relative slowdown in the growth of U.S. education has an important implication for comparative inequality trends. Recent technological advances have been widely shared among rich nations, suggesting
that they have experienced similarly rapid skill-biased technological
change as in the United States. Because education continued to advance in Europe precisely when it lagged in the United States, wage inequality should have increased far less in Europe than in the United
States. That is precisely what happened. Even though wage inequality
has increased in most OECD nations since 1980, the increase was
greater in the United States.10
Rapid increases in the relative supply of college workers led to falling
educational wage differentials throughout the OECD in the 1970s. But
the wage structures of rich nations then diverged. Countries with substantial slowdowns in the growth of skill supplies—the United States
and United Kingdom—had large increases in educational wage differentials and overall wage inequality after 1980. In contrast, nations with
educational supplies that continued to grow rapidly, such as France and
Germany, had almost no increase in educational (or occupational) wage
differentials and more modest increases in overall wage inequality.11
Institutional factors, to be sure, have played a role in the different inequality experiences among rich nations.12 Market forces toward increased inequality after 1980 were reinforced in the United States and
the United Kingdom starting under the administrations of President
Reagan and Prime Minister Thatcher by the decline of unions and the
erosion of other labor market institutions that once protected low- and
middle-income workers. However, the greater growth of wage inequality in the United States has been substantially driven by the slowdown in skill-supply growth combined with ﬂexible wage-setting institutions and a less generous social safety net.

Unﬁnished Transformations
Back to High School
As discussed in detail in Chapter 6, in the years between the onset of the
Depression and the start of World War II the median youth in most
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regions of the nation became a high school graduate. Leader and laggard states had existed in the early twentieth century. Although the
manufacturing North caught up by 1940, the southern states, for black
and white youth alike, had relatively low rates of high school enrollment
and graduation until the 1950s. Finally, the gap between the South and
the rest of the nation began to narrow. By 1970 the national public and
private high school graduation rate was 77 percent and that for the
South was about 70 percent. Although differences across regions still
existed, they were a fraction of what they were earlier in the century.
Starting around 1970 a disturbing trend became apparent in the high
school graduation rate. The fraction of young Americans graduating
from public and private high schools began to backslide. Although the
backsliding appears to have now ended, the high school graduation rate
did not increase noticeably from 1970 to 2004. The conventionally
measured high school graduation rate (the ratio of public and private
secondary school graduates to the number of 17-year-olds), depicted in
Figure 9.2, reveals a steady increase to 1970 and then a sudden
change.13 The high school graduation rate, measured in this fashion,
actually decreased at times, even as the fraction of youths continuing to
college increased.
We term this measure of the high school graduation rate “conventional” because the procedure counts diplomas received from typical
bricks-and-mortar high schools, both public and private. But a nonconventional rate can also be constructed that includes high school equivalency certiﬁcates. Certiﬁcation is through the GED exam, which was
introduced during World War II and has been greatly expanded since.
The GED is administered at the state level and consists of a battery
of ﬁve examinations that individuals can repeat if one or more are
failed. The examination was proposed before World War II and gained
support when some GI’s returned to civilian life worldly wise but
without a high school diploma. GED certiﬁcation was ﬁrst offered to
civilians in 1952.14 In 1961 the GED accounted for more than 4 percent of all diplomas or GED certiﬁcates in the reporting states. By
1971, when GED data are ﬁrst available at the national level, GED
certiﬁcates were fully 7 percent of the total and in 1995 they accounted
for 16 percent.15 GED certiﬁcation declined signiﬁcantly after 2000
and as a percentage of the total has returned to its late 1970s level of
around 10 percent.16

Public and Private Secondary School Graduation Rate
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Figure 9.2. Public and Private Secondary School Graduation Rates: 1890 to 2004.
GED recipients include individuals receiving a GED certiﬁcate. They have been
allocated to the closest year in which they would have been approximately 18
years old. Therefore, an individual receiving a GED at age 25 in 1990 would be
included in the data for 1983. Only GED certiﬁcates awarded up to age 34 are
included; in most years more than 85 percent of GED certiﬁcates are awarded to
individuals less than 35 years old. The secondary school graduation rate is the
number of public and private high school diplomas awarded in a year divided by
the number of 17-year-olds in the United States. Sources: 1890 to 1970, see
Chapter 6 and Appendix B. 1971 to 2004, Digest of Education Statistics, 2004 for
public and private secondary school graduates and the number of 17-year-olds;
American Council of Education (various years) for GED certiﬁcates and age
distribution of those certiﬁed.

Some youths who drop out of high school later obtain a GED certiﬁcate, often when they are considerably older than 18 years. More
than 35 percent of GED certiﬁcates are earned by individuals older
than 24 years of age, although just 15 percent are older than 34 years.17
By using the ages of those who received the GED certiﬁcate we can estimate the number of GED recipients who had been 18 years old from
1972 to 1986 and add them to their peers who earned a high school
diploma on time. We use only the group who received a GED certiﬁcate before 35 years old.18
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From 1972 to 1986, the years we can consider given the availability
of the data, the GED increased the overall high school diploma and
certiﬁcation rate by between 7.2 and 9.5 percentage points, if a GED
certiﬁcate is treated equal to a regular high school diploma. The aggregate high school graduation rate from 1972 to 1986 is the upper line in
Figure 9.2, when GED certiﬁcates are attributed to their recipients in
the year they were 18 years old. The aggregate high school diploma
and certiﬁcation rate increases from about 74 to 82 percent, but the ﬂat
trend of the original high school graduation rate is unaffected.
It is not obvious, however, that the number of GED certiﬁcates
awarded should be added one-for-one to the number of diplomas. An
extensive literature shows that those who earn a GED certiﬁcate do
less well in the labor market than those who earn a conventional high
school degree, conditional on various observables including ultimate
educational attainment and cognitive test scores. But GED recipients
tend to do better than those who drop out of high school and do not
get a GED. The most probable reason that GED certiﬁcate holders
perform poorly on various outcomes relative to those with high
school diplomas, but no further education, is that GED recipients
often lack various noncognitive skills such as punctuality, responsibility, and the ability to concentrate. They do, however, score well on
skills tested by the GED, such as mathematics and reading comprehension.19
The main conclusion we draw from this is that adding GED certiﬁcate holders to those who received a high school diploma raises the aggregate graduation rate and is the major reason why the cross-country
data in Figure 9.1 are higher for the United States than are data from
contemporaneous measures of graduation that include only diplomas
received from conventional high schools. But the fact still stands that
the rate of secondary school completion has been rather ﬂat in the
United States for more than three decades and that many other nations
now have rates that are higher.
The high school graduation rates in comparable nations are not only
higher than the conventional U.S. high school graduation rate, they
are also higher than the nonconventional rate that includes both regular diplomas and the GED. The growth of second chance or GED
systems could, potentially, be responsible for some part of the slowdown by providing an alternative for impatient and troubled youths;
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however, many who opt for the alternative never take advantage of it
and they often become dropouts forever.

The Role of Immigration
What, then, can account for the sluggishness of the U.S. high school
completion rate in recent decades? The large number of foreign-born
who have low levels of education is one reason that has been offered.
The fraction foreign-born in the American population increased from
below 5 percent in 1970 to 10 percent by 2000. In 2005 the foreignborn share of the population was about 12 percent, including estimates
of the illegal population, or very close to its level in the heyday of immigration before the open door was closed in the 1920s.
In Chapters 1 and 8 we addressed the impact that the foreign-born
have had on the educational attainment of the U.S. workforce. Their
impact on the high school graduation rate concerns two factors. The
ﬁrst is that the denominator of the conventional high school graduation rate includes some individuals who entered the United States as
teenagers but who never attended high school in the United States.
The second is that the children of less-educated foreign-born parents
are likely to attain a lower level of education themselves than the children of U.S.-born parents. This change in composition serves to lower
the high school graduation rate, as well as other education indicators.
The rapid growth, since 1970, in the fraction of youth who entered
the United States during their teenage years can affect the interpretation of the high school graduation rate series, such as that given in
Figure 9.2. Under that scenario, a recently arrived 17-year-old immigrant youth will be included in the denominator of the high school
graduation rate. But some of those who arrived as teenagers will never
attend U.S. schools and their educational outcomes should probably
not be attributed to the U.S. school system.
During the last few decades many more youths have arrived in
America as teenagers. From 1970 to 2005 the share of all 17- and 18-yearolds who were recent immigrants (that is, had immigrated within the
past ﬁve years) grew from 0.8 percent to 4.6 percent.20 However, even
though the group greatly increased in size, its impact on the graduation
rate has not been large, and that holds even if an upper-bound correction
is employed. To produce the upper-bound correction we remove all
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recent immigrant youths from the denominator of the conventional high
school graduation rate. The correction is an upper bound because we do
not remove from the numerator immigrant teens who actually did graduate from a U.S. high school.21
The correction increases the graduation rate from 77.5 percent in
1970 to 78.3 percent in 2004. The uncorrected ﬁgures had shown a
modest decline, from 76.6 percent to 74.9 percent, across the same
years. Thus, even with the upper-bound adjustment for recent immigrant youth, the share of U.S. youth earning standard high school degrees has been fairly ﬂat since 1970.
Hispanics have been among the largest immigrant group in the post1970s period and they have mainly come from Mexico. The Mexicanborn population increased from 0.4 percent of the total U.S. population in 1970 to 3.3 percent in 2000. Their growth was even more
signiﬁcant within the U.S. foreign-born population, increasing from 8
percent of the U.S. foreign-born population in 1970 to about 30 percent in 2000. Hispanic immigrants and native-born Hispanics have
lower high school graduation rates than do non-Hispanics.22
Can the increase in the Hispanic share of the population explain the
cresting of the high school graduation rate around 1970 and its stagnation in subsequent decades? A rising population share of a group with
lower rates of high school graduation mechanically (or compositionally) serves to lower the overall graduation rate.23 To calculate the
compositional impact of the increased share of Hispanics on the high
school graduation rate, we use U.S. federal population census data,
which contain high school completion rates by race, ethnicity, and
country of birth.24
From 1970 to 2000 the overall high school graduation rate (including GED recipients) for U.S. residents 20 to 22 years old increased
by just 1.4 percentage points, from 79.5 percent in 1970 to 80.9 percent in 2000.25 The graduation rate of non-Hispanics aged 20 to 22
years increased by 5.1 percentage points, from 80.7 percent in 1970 to
85.8 percent in 2000; for Hispanics the graduation rate increased by
2.2 percentage points, from 55.8 percent in 1970 to 58.0 percent in
2000. That is, the high school graduation rates of both non-Hispanic
and Hispanic youths increased by more than the overall rate.
The Hispanic share of those aged 20 to 22 years skyrocketed by 12.7
percentage points between 1970 and 2000, from 4.7 to 17.4 percent,
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while the average difference between the Hispanic rate of high school
graduation and that for non-Hispanics was 26.3 percentage points.
The compositional effect of the increased share of Hispanics from
1970 to 2000 reduced the growth in the high school graduation rate by
3.4 percentage points (0.127 × 26.3). In other words, the aggregate
(nonconventional) high school graduation rate would have been 3.4
percentage points greater in 2000 (84.3 percent rather than 80.9 percent) had the fraction Hispanic remained at its 1970 level.26 Therefore,
even if the composition of the population had remained constant, the
high school graduation rate would have increased only modestly in recent decades and its level would still have been lower than that
achieved in some other high-income countries.
The educational attainment of Hispanics is currently far below that
for non-Hispanics, but the U.S. historical record gives reason to be optimistic. Previous groups of immigrants and their children also lagged
behind the native-born with respect to education, but substantial intergenerational progress occurred resulting in eventual educational convergence.27 Far less clear are the magnitudes and skill mix of future
U.S. immigrant waves, and that will depend on U.S. immigration
policy and the economic and social conditions in key source countries
such as Mexico.

The American Dream as an Unﬁnished Transformation
As we saw in Chapter 7, the share of young adults graduating from a
four-year college soared in America in the 1950s and the 1960s, but
college completion rates slowed considerably in the 1970s and even reversed for young men until the mid-1980s. The slowdown and reversal
were so extreme that college graduation rates for young men born in
the mid-1970s are no higher than for those born in the late 1940s. College graduation rates for young women also slowed for cohorts born in
the 1950s but picked up again with those born in the mid-1960s.
The slowdowns in both high school and college completion rates have
meant slower growth in educational attainment since 1980. Mean years
of schooling among U.S.-born 30-year-olds had once increased by about
one year per decade—by 2.4 years from 1930 to 1955 and by 2.3 years
from 1955 to 1980. But from 1980 to 2005 the educational attainment of
30-year-olds increased by just 0.8 years.28 Educational attainment grew
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rapidly beginning with cohorts at the start of the high school movement
(those born around 1900) through the early baby boom cohorts (those
born around 1950). Each generation was far better schooled than their
parents, but that is no longer the case, particularly for males.
Interestingly, college graduation rates today are far below what high
school graduation rates were in 1940. In the 1950s America believed it
was on the path to universal college and the third educational transformation. But the transformation stalled. The question is why.
We previously asked whether we have reached some natural limit to
educational attainment. Our ﬁrst answer was that evidence from comparable nations suggests that we have not. The second way to answer
the question is to measure the returns to education.
Standard measures of rates of return to education, particularly to
college completion and to graduate and professional training, are exceptionally high today. They have increased substantially since 1980
and are currently at historically high levels. Our estimates from Chapters 2 and 8 imply about a 13 to 14 percent rate of return to a year of
college in 2005. The true economic rate of return would remain high
even after adjusting for the direct resource costs of providing a college
education. Thus, investments in schooling would appear to make enormous economic sense. What is preventing America from crossing the
ﬁnishing line?
One possibility is that some young people might not actually beneﬁt
from going to college. The rate of return we have estimated may not be
applicable to some young people who do not currently attend or complete college. The average wage gap between college and high school
workers may, therefore, overstate the returns to those on the margin of
going to college. But that possibility appears not to be the case.
Recent estimates of the rate of return to a year of schooling have
used “natural experiments” from policies that have increased access to
college, changed college tuition subsidies or merit aid, and altered
compulsory schooling laws. These carefully executed studies using
plausibly exogenous variation in educational attainment ﬁnd high rates
of return to further schooling.29 Because these returns would accrue to
the marginal youth affected by such policy interventions, often an individual of modest means, they reinforce our conclusion that returns
could be extremely high for many individuals currently not ﬁnishing
college or even not ﬁnishing high school.
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In addition, similar quasi-experimental empirical methodologies
ﬁnd that the social returns to education extend far beyond the labor
market returns. Increased schooling substantially improves health, reduces criminal behavior, and increases political participation and these
effects appear to be causal.30 More education is beneﬁcial not only for
the current generation. Increased educational attainment of parents is
also of enormous value for the health and educational outcomes of
their children.31
The slowdown in educational attainment is worrisome. What is
keeping young people from choosing to further their education?
In order to answer that question, it is instructive to return to the
virtues that enabled U.S. schools to spread and its children to attend
school. The same characteristics that were virtuous in the past may be
stiﬂing change in the present. Perhaps it is time to review the characteristics that once served us well and ask whether shifting circumstances demand a new set of virtues.

Virtues of the Past, Virtues of the Present
Recall from Chapter 4 that there have been six outstanding virtues of
U.S. education in America’s history: (1) decentralization with many ﬁscally independent districts, (2) public provision, (3) public funding, (4)
separation of church and state, (5) gender neutrality, and (6) an open
and forgiving educational system.

Decentralization and Public Provision
The United States has one of the most decentralized educational systems in the world at all levels. The central governments of most European nations have exercised far more control, especially concerning the
funding of schools and teachers. In some nations, most famously
France, even the curriculum is uniform and is set by the national government. Although the United States is far larger than any one of the
nations of Europe, American states smaller than many European countries also have highly decentralized educational systems with regard to
the collection of revenue, expenditures, curriculum, and standards.
During the high school movement in America individual school districts as small as a township could decide to fund a secondary school
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even if the majority of districts in the state did not decide to fund their
own schools. As we noted in Chapter 6, the decentralized authority to
build and staff schools meant that local governments could undertake
projects that the state government would not have. To take an extreme
example, assume that the median voter in a particular school district
wants to fund a new school in the district but the median voter in the
state does not want to fund additional schools. If the electorate has sufﬁciently varying tastes across the state, a decentralized educational authority could produce a higher level of education than a centralized authority.
We also mentioned in Chapter 6 that there are times when the centralized authority can hasten change. To take a counter example, assume that the median voter in the state wants to increase the number of
schools but the majority of voters in some districts disagree. A centralized authority can hasten change. The adoption of “free tuition” laws
by many states in the 1910s and 1920s was a way of accelerating change
when many districts had not yet built a high school. These laws mandated that districts without high schools were ﬁscally responsible to
pay tuition to other districts when their children attended schools outside their district. Before the law, many parents paid tuition directly to
other districts.32
Similarly, college and university education in the United States
today, as in the past, is considerably more decentralized than in other
nations. There is no federal university in the United States.33 Most of
the decisions regarding public universities and public colleges are made
at the state level. In some states, moreover, local communities make
decisions about community colleges. Many states have various public
universities and colleges that compete with each other for students and
faculty. Another aspect of decentralization is that a vibrant private
higher education sector arose early in many states.
The decentralization of ﬁscal authority gave localities, often very
small communities, the right to determine the amount that they paid in
taxes, what was spent on schools, where schools were built, which texts
were used, and which teachers and principals were hired. It was a
system that generally worked well.34
Decentralization was a virtue at all levels of schooling for much of
America’s educational history and served to expand schooling through
several transformations. But the independent ﬁnancing of school dis-
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tricts has always meant that some have been richer than others and
some considerably poorer. One of the more recent complaints lodged
against the decentralized system of American education is that it reinforces the inequities that plague our society and economy.
Rich people live together and poor people live together, and their
school districts often do not overlap. The inequality of expenditures
per pupil was made the subject of several contentious court cases beginning in the early 1970s with Serrano v. Priest (1971), and a series of
related Serrano cases in California. The court decisions and state legislation that followed in most U.S. states aimed to have state governments redistribute revenue from rich to poor districts and, in turn,
raise per pupil educational expenditures in poor districts without lowering that in the richer districts. That goal was reached in some states,
but certain school ﬁnance equalization systems appear to have been
poorly designed and public educational expenditures per pupil may actually have been lowered as a consequence.35
Local control, we contend, was important for the early expansion of
schools. If local control was such a virtue in the early period, did it produce less inequality in per pupil expenditures than today? The answer is
a resounding “no,” backed up by the available data from the early period,
which vastly understate inequality in expenditure. Thus, the actual inequality in per pupil expenditure was far greater in the past than today.36
The data we have are of two kinds. One consists of per pupil expenditures by urban school district for K–8 and 9–12 pupils separately for
the 1920s to the 1930s (see Appendix C). The other data are per pupil
expenditures by state for all K–12 pupils from the early 1900s to the
1950s.37 We use these two data sets in tandem to make comparisons
with school district data from the 1970s to the 1990s.
Our urban data set reveals a level of variation across districts comparable to that more recently. But because the urban data from the
1920s and 1930s exclude small cities as well as all of the smaller and
poorer rural school districts, many of which had public secondary
schools, we will seriously understate the variation across districts. This
is where the all-inclusive state data from the 1900s to the 1950s come
in handy. We know from the state-level data that there was considerable convergence in expenditures per pupil by state in the ﬁrst half of
the twentieth century. Thus the variation in expenditures per pupil
across all school districts—even just for those having secondary
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schools—must have been considerably greater in the 1920s and 1930s
than it is today.38
We observed expenditures for elementary and high school students
separately by school district for cities with more than 20,000 people in
the 1920s and 1930s. By that time, each urban area, even the largest, was
a single separate school district. Various measures of inequality across
school districts can be used and we give three in Table 9.1 that are found
in the more recent literature on education-ﬁnance reform—the 90/10
and 95/5 ratios and the coefﬁcient of variation. We aggregate the data
for 1923 and 1927, as well as those for 1933 and 1937, because of the
possibility of short-term ﬂuctuations in expenditures. In a balanced
panel of cities for all years the inequality measures are similar for secondary schools and elementary schools and expand during the Great
Depression.39 A balanced panel is necessary because southern cities drop
out of the sample in the 1930s due to nonreporting. The 1920s data
show that the measures of inequality are greater when the South is included and more cities are reporting. For all of the reasons given, actual
inequality of expenditures by pupil was much greater than we can report.
Even though the inequality measures for the 1920s and 1930s given
in Table 9.1 are vast understatements of inequality across all secondary
school districts and certainly across all school districts, the measures
are comparable to those for the early 1970s to early 1990s. For example, the coefﬁcient of variation (in percent) is between 25 and 30 in
the earlier data and is also between 25 and 30 in the more recent data.40
For the three census regions that contain many of these cities, we ﬁnd
that the variation within region is also substantial. Therefore, were we
able to include the smaller and poorer districts as well as the South in
our sample, inequality in expenditures by pupil would surely have been
considerably greater in the 1920s and the 1930s than it has been in recent decades.
For a long time in U.S. educational history the expansion of educational opportunity took precedence over disparities in educational expenditures per pupil. But as educational opportunity diffused, the nation became more concerned with unequal spending per pupil even
though inequalities always existed and had once been considerably
greater. Decentralization once served the nation well in expanding educational opportunity. But a multitude of small, ﬁscally independent
districts has always entailed large inequities.
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Table 9.1. Inequality in Expenditures per Pupil among City School Districts: 1920s and 1930s
Grades K through 8
Sample
All U.S. Cities
1920s
1930s
Balanced Panel
1920s
1930s
New England
1920s
1930s
Middle Atlantic
1920s
1930s
E. North Central
1920s
1930s

Grades 9 through 12

90/10

95/5

Coeff.
of Var.

Number
of Cities

90/10

95/5

Coeff.
of Var.

Number
of Cities

2.02
1.91

2.45
2.44

25.3
28.9

272
244

2.00
2.00

2.41
2.34

25.0
30.0

267
223

1.73
1.93

2.16
2.49

22.1
28.9

240
240

1.72
2.01

2.09
2.39

21.9
27.9

219
219

1.51
1.63

1.67
1.74

17.1
18.6

47
47

1.63
1.67

1.73
1.93

19.4
22.8

46
45

1.76
2.16

2.02
2.19

22.8
26.0

61
61

1.70
1.93

2.00
2.30

23.1
26.1

61
60

1.59
1.94

1.88
2.21

17.8
21.9

66
69

1.62
1.58

1.85
1.69

17.3
17.5

64
66

Sources: City Level Secondary School Data Set; see Appendix C.
Notes: All cities with populations over 20,000 are included. The data set includes four years of data in the
1920s and 1930s. The data for 1923 and 1927 were averaged, as were the data for 1933 and 1937. Total
expenditures are divided by the average number of pupils in daily attendance. Pupils in junior high schools
were allocated to the elementary and high school grades. The balanced panel of cities includes only those
that were present in all four years: 1923, 1927, 1933, and 1937. Most southern cities did not report to the
U.S. Ofﬁce of Education in the 1930s and were not included in the Biennial data for those years. Coefﬁcient
of variation gives the standard deviation as a percentage of the mean.

Separation of Church and State
The nineteenth-century common school movement in the United
States was a crusade to ensure that the nation’s children would have a
“common” educational experience. That commonality of experience
would be guaranteed not only because schools would be free of tuition
but also because the control of schools would be secular. The crusade,
therefore, was also one for nonsectarian (though not necessarily godless) schools.
As we discussed in Chapter 4, the common school crusade succeeded
in ridding the nation of the rate bills. It also succeeded in the passage,
eventually by every state in the nation, of laws and constitutional
amendments that forbade state funding of religious schools. The separation of church and state in the funding of schools was a virtue that
helped guarantee a common experience for America’s children.
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But the virtue is now being questioned. In many of America’s
poorest neighborhoods the public school system does not appear to be
adequately fulﬁlling its responsibility, and there are few or no private
schools to which parents can turn. Even if there were private schools,
poor families could hardly afford the tuition. Certain municipalities
and some private donors have responded in recent years by making
available limited vouchers for poorer families to use toward private
school tuition. The motivation for such vouchers is not only to give
youths in failing schools the opportunity to attend a better school but
also to provide competition so that the failing schools might improve.
A potential problem with such plans is that private schools, except
for Catholic and other denominational schools, often do not exist in
many poor areas.41 Therefore, several municipalities not only granted
vouchers but also allowed parents to use the vouchers to pay for tuition
at church-controlled schools. In Cleveland, that expenditure was challenged on the grounds that it violated the separation of church and
state in the provision of education. But the U.S. Supreme Court in
Zelman v. Simmons-Harris ( July 27, 2002, 536 U.S. 639) upheld the
voucher system because the state was not providing the funds to the
church-run schools. Rather, the state provided funds to the parents
who, in turn, gave them to the church-run schools.
There are, currently, about a half-dozen states with voucher systems
similar to that in Cleveland and a substantial voucher pilot program is
taking place in the District of Columbia. Some states have had to
abandon their systems because of court challenges. But more systems
may surface in the years to come.42 Although the 2002 U.S. Supreme
Court decision would appear to guarantee the legality of voucher systems that allow parents to use church-controlled schools, not all are
being upheld at the state level. In a case decided after the U.S.
Supreme Court’s ruling on the Cleveland system, the Florida Supreme
Court did not uphold the use of vouchers that would go to church-run
schools (Bush v. Holmes, January 5, 2006, 919 So.2nd 392). But the
reason offered by the court was not that such expenditures violated
state law forbidding the funding of church-run schools; rather, the
court struck down the program on the grounds that it diverted funds
from the existing system of free public education and thereby violated
the state’s guarantee of quality public education for all its children. A
Milwaukee voucher system, on the other hand, was upheld by the Wis-

How America Once Led and Can Win the Race for Tomorrow

343

consin Supreme Court in 1998 and the U.S. Supreme Court has refused to hear a legal challenge.
Our point is that the separation of church and state in the provision
of a “common” education is a virtue that is currently being challenged.
But a trade-off may exist between the provision of a common education and the provision of an adequate education, especially for children
in poor neighborhoods with failing public schools.

An Open and Forgiving System
A key virtue of the U.S. educational system has been its open and forgiving quality. Many European systems in the early part of the twentieth century tested youths at 10 or 11 years old to decide whether or
not they could advance further with their education. Americans did not
test students for such consequential tracking at early ages.43 As we
noted before, European visitors in the early twentieth century commented that the U.S. educational system wasted resources by educating the masses. But Americans viewed their educational system as
egalitarian and essential to providing equality of opportunity.44
The U.S. system was, and continues to be, a forgiving second chance
system at all levels. Youths who do poorly in elementary school might
do well in secondary school. Those who fail to graduate high school
can obtain a GED even years after they dropped out. Some attend a
community college without high school certiﬁcation. And, in many
states, those who do poorly in high school can still continue with some
form of higher education by taking remedial courses at colleges and
universities, and aim even higher should they succeed.
The openness of the system is related to the absence of strict standards, which has historically marked U.S. education. In opposition to
many European systems that have often involved national testing, the
U.S. system has left virtually every aspect of education up to the states
and most states have only recently imposed graduation standards on
students and used state tests to award high school diplomas.
In fact, states have historically made few demands on high schools
with regard to graduation standards. Because most state universities,
early in their histories, were required to accept the graduates of state
certiﬁed high schools, states had a distinct stake in graduation standards, apart from the instruction of secondary school pupils. In 1925,
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according to a compilation of state high school graduation subject requirements, all states required a minimum number of courses or course
credits for graduation.45 The majority of states required high school
graduates to have taken various standard ﬁelds. Most states (45 of the
48) required three or more years of English; 41 required at least one
year of history; 27 required a course in algebra, geometry, or both; 10
required at least one course in biology, chemistry, or physics; and 20
required some science course. But few states mandated many speciﬁc
courses. Most states did not have demanding and lengthy requirements
and fully 17 states required fewer than three basic subjects, excluding
general mathematics, general science, and physical education. Massachusetts, a leader in education, required only American history and
physical education. Rhode Island had no state requirements and Connecticut’s high schools worked out their own programs. States with
well-funded university systems generally had stiffer graduation requirements but California, a state with an extensive public higher education system, had among the least demanding standards.
The general point is that, until recently, states left much concerning
graduation standards up to localities, often townships and municipalities.
Even with regulations concerning what courses had to be taken, there
were few exit examinations set by the state. The New York State Regents
has administered examinations ever since 1865 both to set standards for
the curriculum and to award a Regents’ diploma.46 But the New York
State system, the oldest in the nation, is an exception to the rule.
By the mid-1990s state course requirements for high school graduation had expanded far beyond their levels in 1925, but other aspects
of the requirements for graduation did not change. Several states still
left almost all requirements to local boards. More importantly, few
states had standard examinations for graduation that tested students
on high school material; instead, most had examinations of “minimum
competency.”
In the decade that followed there has been an increase in what is
known as high stakes examinations. These exams require that, to graduate, students show mastery of high school material, but often no
higher than tenth grade. Students take the test early in their high
school years and, if they do not pass, they can take it over again in subsequent years. Whereas 13 states had adopted these tests by 1996, 22
states had them in 2006. Early analyses of the new state requirements
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of exit exams for high school graduation suggest they have little impact
on the overall high school graduation rate, although they increase
dropout rates for blacks and for those in urban and high-poverty districts and reduce dropout rates in low-poverty and suburban districts.47
The virtues of openness and forgiveness served Americans well
when educational attainment was low. As educational attainment increased and the quantity of education has expanded, the tide has
turned. Forgiveness and an absence of strict standards might further
years of schooling but they do little to increase the quality of education. Furthermore, a second-chance system can lead some to delay ﬁnishing their education. The GED, for example, may have led to a decrease in conventional high school completion rates rather than an
increase.48

Leaders and Laggards of the Past and Present
Signiﬁcant convergence in high school graduation rates occurred
among states during the high school movement and just after. But, as
shown in Figure 9.3, there has been remarkable persistence in the
leading and lagging states from the end of the high school movement
until today, and the persistence is not entirely due to the fact that the
states of the South continue to lag. The persistence of educational excellence is demonstrated by graphing the high school graduation rate
by state in 1938 against an index of educational performance by state in
the 1990s, where the index incorporates high school graduation rates
and various achievement test scores. The raw correlation of the two
variables by state for 1938 and the 1990s is 0.72.
The persistence of high education rates in many states for more than
a half century speaks to the importance of many of the virtues of the
past and cautions against altering these characteristics. That said, several extreme outliers are obvious, including California and Nevada.
Both California and Nevada have had rapid population growth and
large inﬂuxes of Hispanics that have strained K–12 educational resources. But, by and large, there is remarkable persistence in their state
educational outcomes.
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Educational Performance Index, 1990s
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Figure 9.3. Persistence of Leaders and Laggards in Educational Performance:
1938 and 1990s. The dashed line is the regression line
Educational Performance Index, 1990s = 2.02  4.09 ⋅ High School
(0.388) (0.588)
Graduation Rate, 1938, R2 = 0.513; standard errors in parentheses. Sources: The
state (public plus private) high school graduation rates for 1938 are documented
in Appendix B. The educational performance index for the 1990s is from Braatz
and Putnam (1997). The index averages three components: (1) a combination of
seven National Assessment of Educational Progress scores for 1990, 1992, and
1996; (2) the average Scholastic Aptitude Test score in 1993, adjusted for
participation-rate differences among states; and (3) a measure of the high school
dropout rate for 1990 to 1995.

How America Can Win the Race for Tomorrow
Causes and Some Solutions
Around the turn of the twentieth century less than one in ten American
youths was a high school graduate. Graduates were often an elite group
socially and a noncompeting group economically. The returns to secondary school education were substantial and had been so for some
time. The transformative effects of education were apparent to parents
in the late nineteenth century and they sent their children to acade-
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mies, if they had the means. As the demand for educated workers grew
in the early twentieth century, the beneﬁcial effects of secondary
schooling led to grassroots efforts to establish universally accessible
and free public high schools. A secondary school diploma became the
norm by mid-century, with the important exception of African Americans who often lacked access to high schools.
As the supply of educated workers rose, the premium paid to an additional year of education decreased. The economic returns to a year of
education reached their lowest levels in the last century from the 1950s
to the 1970s. After the 1970s the education premium climbed.
The economic returns to high school today are substantial and the
economic beneﬁts to college and post-college training are at historically high levels. But the educational attainment of American youth at
the turn of the twenty-ﬁrst century is not rising as rapidly as it did a
hundred years ago in response to strong economic incentives.
Given the poor economic prospects of high school dropouts, one
wonders why so many American youth leave school before obtaining a
high school diploma and, given the enormous economic returns to obtaining a college degree, why the share of young adults completing college is not rising more rapidly. High school completion is not yet universal and college completion rates are still lower than high school
graduation rates were in the mid-twentieth century.
Two factors appear to be holding back the educational attainment of
many American youth.49 The ﬁrst is the lack of college readiness of
youth who drop out of high school and of the substantial numbers who
obtain a high school diploma but remain academically unprepared for
college.50 The second is the ﬁnancial access to higher education for
those who are college ready.
One view of the underlying source of the lack of college preparedness focuses on the role of school K–12 resources. According to this
view, the growth of resources in many states has not kept pace with the
increased disadvantages of many students and greater career opportunities for potential female teachers.51 Studies show that smaller class
size, higher teacher salaries, and summer learning opportunities improve student outcomes.52 The results of the large-scale, randomassignment Tennessee STAR experiment strongly suggest that smaller
class size in the early grades improves academic performance particularly for poor and minority children.53
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But critics of the insufﬁcient school resources hypothesis counter
that increased average per pupil spending and reduced average class
size in recent decades have neither increased test scores nor enhanced
educational attainment.54 Their view is that K–12 education suffers
from a productivity crisis related to several factors. As state ﬁnancing
relative to local ﬁnancing rose, with school ﬁnance equalization plans
starting in the 1970s, the link between accountability and funding was
reduced. In addition, incentives for the selection and retention of the
most talented teachers are often nonexistent, and bureaucratic inﬂexibilities are legion in many large school districts and are occasionally
imposed by teacher unions. The solutions to the productivity crisis
would be to enhance accountability through testing and standards, devise alternative approaches to teacher selection and retention, and increase parental choice.55
The K–12 system is less than perfect for many students, but it is important to recognize that schools are essentially failing particular students. Those left behind by the system are mainly minority children in
inner-city schools who become the youths who are not college ready.56
One of the original virtues of American education—the reliance on
small and medium-sized school districts—may be to blame. The
system once operated to provide healthy competition through residential location choices. But the system may not work well for many poor,
inner-city residents who cannot easily relocate to new jurisdictions.
Expanded schooling options that do not require residential mobility
(such as public school choice, charter schools, and vouchers) could improve the situation for low-income families, although the existing evidence on the effectiveness of such policies is mixed.57
The high economic returns to doing well in school and the pathways
through which schooling can lead to labor market success may not be
salient (or even known) to children from disadvantaged backgrounds.
These youths lack adult role models who have succeeded in the labor
market, and their peers are frequently hostile, to say the least, to students who achieve academically.58 Policies that provide more immediate ﬁnancial incentives for doing well in school hold the promise of
breaking down the barriers facing disadvantaged children who want to
learn and excel in school.59
But even policies that target school-age children may come too late
for kids from troubled families and inadequate early learning environ-
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ments. A potential source of the slow growth in U.S. educational attainment is the large increase since 1970 in the share of American children living in poor families and single-parent households.60 It may be
difﬁcult for schools to overcome the lack of school readiness without
earlier interventions.
Parenting programs and early childhood health and education interventions, such as Head Start (the federal government’s largest preschool program), are likely to be complementary with later human
capital investments.61 The bulk of existing research indicates large returns from investments in high-quality early childhood education programs targeted at low-income families.62
Even when we are able to prepare youth for college, a second hurdle
remains. Some who are prepared to attend college may lack the family
resources to afford a college education and may ﬁnd it difﬁcult to access ﬁnancial aid or borrow sufﬁcient funds. Facilitating access to college could boost academic expectations and increase incentives for
youth to become college ready by taking more difﬁcult courses. Public
and private college tuition has increased rapidly since 1980, even relative to typical family incomes (Figure 7.10 of Chapter 7), and ﬁnancial
aid has not kept pace for families with moderate income.63
College costs have a substantial impact on the college attendance and
completion rates of youths from families with below median income.64
College attendance increased substantially since 1980, in response to
substantial college returns, but differences in college attendance rates
by parental income, race, and ethnicity are large even among students
with similar academic grades and achievement test scores.65 The combination of the high cost of college, credit market constraints, and student
debt aversion leaves many youth from poorer and middle-income families behind in the pursuit of a college education.66
Demographics plays a key role in changes in college access. The
large baby boom cohorts who reached college age in the 1970s and
early 1980s put signiﬁcant strains on government resources available
for higher education. The demographic bulge in college-age individuals reduced available public subsidies per student and created pressures for higher tuition in public universities and colleges. Reduced resources per student in higher education are strongly associated with
reductions in the number of students attending and completing college.67 Even with the smaller cohort sizes since the mid-1980s, in many
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states higher education increasingly competes with rising demands for
more public spending on medical care, criminal justice, and other programs.
Rising college costs to students and their families have also increased
the fraction of college students who are employed while attending college. Among all 18- to 22-year-old college enrollees, the employed
rose from 38 percent in 1970 to 52 percent in 2003, while the average
hours worked of those employed increased from 21 to 24 hours per
week.68 The increase in hours of paid work by U.S. college students is
indicative of greater ﬁnancial constraints and reduced time available
for studying.69
To make matters worse, the ﬁnancial aid system can be harder to
crack than Fort Knox, creating further barriers to college attendance
for disadvantaged youth.70 More generous college ﬁnancial aid for lowincome youth and a more transparent ﬁnancial aid system have the potential to expand college-going and completion.
Policies not directly related to education may also boost the collegereadiness of disadvantaged kids. The substantial growth in the geographic concentration of poverty in inner cities and the sharp rise in
residential segregation by family income since 1970 may have served to
depress human capital investments in children from low-income families.71 Policies to promote residential mobility, such as a greater availability of housing vouchers, might improve educational outcomes for
children from low-income families.72 Mentoring programs that offer
social and emotional support to poor kids, as well as ﬁnancial assistance
for post-secondary training, can play a modest role in improving the
likelihood of college-going for a low-income youth.73 Second chance
job training programs, such as the Job Corps, for disadvantaged youth
who have dropped out of high school have proved promising as have
Career Academies and other programs to better connect high schools
to employers and labor market realities.74
In sum, three main types of policies are needed to increase the
growth rate of U.S. educational attainment and the relative supply of
college workers. The ﬁrst policy is to create greater access to quality
pre-school education for children from disadvantaged families. The
second is to rekindle some of the virtues of American education and
improve the operation of K–12 schooling so that more kids graduate
from high school and are ready for college. The third is to make ﬁnan-
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cial aid sufﬁciently generous and transparent so that those who are college ready can complete a four-year college degree or gain marketable
skills at a community college.
Many credible evaluations show positive (although, at times,
modest) impacts on educational attainment and later economic and
social outcomes from individual policy interventions operating on
each of these margins. These policies, furthermore, complement each
other. When more kids are ready to learn upon school entry, improving K–12 schooling is easier. When more youth from modestincome backgrounds are college ready, there will be a bigger “bang”
from each ﬁnancial aid “buck.” Thus, the economic gains from a coordinated set of policies working on all three margins (early childhood
education, K–12 schooling, and college ﬁnancial aid) may be greater
than evaluations of a single program in isolation would imply. In addition, the short-run ﬁscal burdens of increased spending on education
are likely to be more than offset in the long run with increased tax revenue from a more productive workforce and lower public spending to
combat social problems.75
Educational investments can have a range of beneﬁcial effects for
those who go further in school. They can also beneﬁt the entire nation
through an increase in economic growth and a slowdown, or reversal,
of inequality trends. But the impact of greater educational investments
on inequality can take a long time, especially if the investments start
with young children. Furthermore, education-based policies might not
have much effect on the share of national income accruing to the very
top of the income distribution (the top 1 percent).76 The nation, therefore, may want to complement greater educational investments with
policies that have a more immediate impact on the distribution of the
beneﬁts of economic growth.
The progressivity of the U.S. tax system has greatly diminished since
the early 1980s.77 A modest increase in tax rates at the very top end of
the income distribution can provide revenue to fund payroll tax relief
for lower-wage workers, a more generous earned income tax credit,
and greater health care access. This approach could provide an immediate move toward greater economic equity.78 The erosion of labor
market institutions (such as the minimum wage and unions) has exacerbated the market forces that have driven the recent rise of U.S. wage
inequality.79 Strong institutional interventions in wage setting may
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prove costly in terms of employment opportunities when market forces
are shifting strongly in the opposite direction. But some enhancement
of institutions to buffer the earnings of workers with modest incomes
could work well when accompanied by policies that expand education
and the overall supply of skills.80

Why (and How) We Must Prepare for Further Skill-Biased
Technological Change
Throughout the volume we have emphasized the existence of an ongoing and relentless race between technology and education. Economic growth and inequality are the outcomes of the contest. As technological change races forward, demands for skills—some new and
some old—are altered. If the workforce can rapidly make the adjustment, then economic growth is enhanced without greatly exacerbating
inequality of economic outcomes. If, on the other hand, the skills that
are currently demanded are produced slowly and if the workforce is
less ﬂexible in its skill set, then growth is slowed and inequality widens.
Those who can make the adjustments as well as those who gain the new
skills are rewarded. Others are left behind.
It is, therefore, imperative to know what new skills will be demanded
in the future. We emphasize that such a prediction is fraught with difﬁculties. We saw that over the course of the twentieth century new
technologies rewarded general skills, such as those concerning math,
science, knowledge of grammar, and ability to read and interpret blueprints. In a similar fashion, the skills that are in the greatest demand
today are the analytical ones. But globalization has produced a new
challenge.
Today skills, no matter how complex, that can be exported through
outsourcing or offshoring are vulnerable. Even some highly skilled
jobs that can be outsourced, such as reading radiographs, may be in
danger of having stable or declining demand. Skills for which a computer program can substitute are also in danger. But skills for nonroutine employments and jobs with in-person skills are less susceptible.
The general point is that having desired skills for which there are only
imperfect (domestic or international) substitutes provides the greatest
security.
Thus, we see great demand today for the highly analytical individual
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who can think abstractly and who understands such disciplines as ﬁnance, nanotechnology, and cellular biology in a deep, not routine,
manner. We have also seen an increased demand for those who provide
skilled in-person services, such as nurses and other medical specialists.
College is no longer the automatic ticket to success. Rather, degrees in
particular ﬁelds and advanced training in certain areas are now exceedingly important. Interpersonal skills, possibly garnered from being in
diverse college peer groups and interacting with educated people, also
matter a lot. The general point today is somewhat different from the
past. No longer does having a high school or a college degree make
you indispensable, especially if your skills can be imported or emulated
by a computer program.
America is at a crossroads with education ﬂagging both relatively
and absolutely. The virtues of education once served us well. America
educated its masses, grew economically, and reduced inequality. In this
chapter we have questioned whether the virtues of the past continue to
serve us. A central point of the volume is that we should not lose track
of history. We must shed our collective amnesia. America was once the
world’s education leader. The rest of the world imported its institutions
and its egalitarian ideals spread widely. That alone is a great achievement and one that calls for an encore.

Appendix A:
The 1915 Iowa State Census
Sample

The 1915 State Census of Iowa is a unique document. It is the ﬁrst
census in the United States to include information on education and income prior to the U.S. Federal Census of 1940. It contains considerable
detail on other aspects of individuals and households, some of which
were never asked in a U.S. Census. The 1915 Iowa census of is a complete sample of the residents of the state. The returns were written by
census takers (assessors) on index cards, one for each individual. These
cards were kept in the Iowa State archives in Des Moines and were microﬁlmed in 1986 by the Genealogical Society of Salt Lake City.
The census cards (see facsimile on page 356) were sorted by county,
although large cities (those having more than 25,000 residents) were
grouped separately. Within each county or large city, records were alphabetized by last name and within last name by ﬁrst name. Our project
sampled the records for three of the largest Iowa cities (Davenport, Des
Moines, and Dubuque) and for ten counties that did not contain a large
city. The counties were chosen by grouping the ninety-nine counties in
Iowa into four equal units by the mean educational levels of their adult
population and then randomly taking three from each of the four
groups. None of the counties contained a large city. The ten resulting
counties were determined by the quality of the microﬁlm. These rural
counties span the geography of the state: Clay and Lyon in the northwest, Mitchell in the north central, Johnson and Buchanan in the east

356

Appendix A

central, Marshall in the central, Wayne in the south central, Adair and
Montgomery in the southwest, and Carroll in the west central.
The tabulations use sampling weights to reﬂect the differing sampling rates in the urban and rural samples. The weighted tabulations are
intended to be representative of the entire state of Iowa (except for individuals in the rural areas of counties containing large cities). Our urban
sample contains 26,768 observations or 5.5 percent of Iowa’s population
in large cities, and the rural sample contains 33,305 observations or 1.8
percent of the population in counties without large cities.
All variables on the census cards were recorded. These include (in
their order on the card): card number, sex, color, marital status, months
of schooling in 1914 by type of school (public elementary, private elementary, high school, college), whether individual could read and/or
write, whether handicapped (blind, insane, deaf, idiot), if foreign born
whether naturalized, years in Iowa and years in the United States, full
name, age, address (county, post ofﬁce, town or township, ward), occupation, months unemployed and total earnings from occupation for
1914, extent of education (years in common, grammar, high school,
college), birthplace, whether person owned home or farm, encumbrance on and value of the same, military service, church afﬁliation, father’s and mother’s birthplaces, the assessor’s name, and remarks.

Appendix B:
Construction of State-Level
Secondary School Data

In this appendix we describe the procedures used to construct the
state- (and regional) level public and private secondary school enrollment and graduation numbers for 1910 to 1970. The graduation and
enrollment rates by census region are given in Tables B.1 and B.2 and
the fraction in private schools is given in Table B.3.

General Comments
Data on the number of individuals enrolled in and graduating from
secondary schools were collected by the U.S. Commissioner of Education, who requested such data from each secondary school on record
with the U.S. Ofﬁce [Bureau] of Education.1 Grades nine through
twelve were included in the secondary school group.2 Such data were
collected as early as 1870 and were published in the annual Report of the
Commissioner of Education, also known as and termed here, the Annuals,
and, after 1917, in the Biennial Surveys of Education, also known as and
termed here, the Biennials. We term these “the school survey data” to
distinguish them from the data that the U.S. Ofﬁce of Education later
received from the states. Each state independently collected similar
data, although coverage varied by state and over time.
The secondary school data presented here begin with 1910. Before
that date the proportion of secondary schools responding to the Ofﬁce

New
England

0.155
0.165
0.187
0.201
0.228
0.246
0.253
0.272
0.309
0.337
0.359
0.394
0.478
0.512
0.586
0.599
0.602
0.616
0.454
0.563
0.625
0.665
0.591
0.610
0.610
0.622
0.682
0.795
0.818

Year

1910
1911
1913
1914
1916
1918
1920
1922
1924
1926
1928
1930
1932
1934
1936
1938
1940
1942
1944
1946
1948
1950
1952
1954
1956
1958
1962
1968
1970

0.080
0.088
0.102
0.110
0.129
0.142
0.139
0.165
0.197
0.217
0.223
0.254
0.316
0.389
0.474
0.516
0.543
0.579
0.514
0.553
0.622
0.631
0.567
0.561
0.566
0.592
0.652
0.774
0.778

Middle
Atlantic

0.041
0.046
0.059
0.065
0.075
0.085
0.086
0.105
0.135
0.156
0.171
0.192
0.225
0.250
0.307
0.353
0.377
0.409
0.355
0.310
0.369
0.408
0.387
0.433
0.462
0.475
0.542
0.677
0.687

All
—
—
—
—
—
—
—
—
—
—
—
[0.24]
[0.29]
[0.30]
[0.38]
[0.43]
[0.44]
[0.48]
[0.41]
[0.35]
[0.41]
[0.44]
[0.42]
[0.46]
—
—
—
—
—

White

South Atlantic

0.038
0.042
0.056
0.062
0.074
0.084
0.086
0.103
0.133
0.139
0.162
0.170
0.184
0.210
0.245
0.260
0.303
0.309
0.260
0.292
0.347
0.388
0.379
0.423
0.455
0.478
0.523
0.668
0.684

All
—
—
—
—
—
—
—
—
—
—
—
[0.21]
[0.23]
[0.25]
[0.30]
[0.31]
[0.36]
[0.36]
[0.30]
[0.34]
[0.40]
[0.44]
[0.42]
[0.45]
—
—
—
—
—

White

East S. Central
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0.043
0.051
0.062
0.068
0.079
0.110
0.120
0.130
0.166
0.184
0.198
0.225
0.276
0.295
0.343
0.381
0.427
0.463
0.376
0.383
0.450
0.450
0.443
0.471
0.515
0.531
0.579
0.680
0.685

All
—
—
—
—
—
—
—
—
—
—
—
[0.25]
[0.31]
[0.33]
[0.38]
[0.42]
[0.47]
[0.52]
[0.42]
[0.42]
[0.50]
[0.50]
[0.48]
[0.50]
—
—
—
—
—

White

West S. Central

0.125
0.130
0.153
0.162
0.183
0.215
0.209
0.250
0.298
0.311
0.334
0.360
0.430
0.494
0.530
0.543
0.572
0.618
0.541
0.579
0.637
0.638
0.584
0.604
0.625
0.623
0.656
0.767
0.788

East N.
Central
0.106
0.111
0.136
0.146
0.174
0.199
0.205
0.246
0.304
0.387
0.394
0.410
0.476
0.504
0.545
0.578
0.615
0.624
0.543
0.582
0.636
0.640
0.623
0.635
0.668
0.680
0.702
0.829
0.845

West N.
Central
0.088
0.102
0.130
0.129
0.164
0.185
0.198
0.239
0.293
0.312
0.353
0.380
0.454
0.481
0.532
0.557
0.576
0.589
0.476
0.523
0.580
0.573
0.539
0.566
0.588
0.595
0.651
0.766
0.770

Mountain

0.117
0.132
0.171
0.192
0.229
0.248
0.273
0.309
0.359
0.394
0.432
0.447
0.551
0.567
0.625
0.678
0.711
0.666
0.532
0.597
0.653
0.638
0.557
0.583
0.599
0.624
0.716
0.772
0.774
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New
England

0.282
0.292
0.324
0.351
0.393
0.408
0.431
0.465
0.484
0.513
0.546
0.598
0.719
0.758
0.795
0.798
0.786
0.785
0.730
0.752
0.790
0.868
0.790
0.801
0.836
0.876
0.896
—
0.927

Year

1910
1911
1913
1914
1916
1918
1920
1922
1924
1926
1928
1930
1932
1934
1936
1938
1940
1942
1944
1946
1948
1950
1952
1954
1956
1958
1962
1968
1970

0.185
0.201
0.221
0.237
0.277
0.300
0.305
0.369
0.400
0.438
0.449
0.498
0.610
0.715
0.764
0.803
0.836
0.859
0.792
0.830
0.851
0.862
0.772
0.791
0.807
0.865
0.898
—
0.905

Middle
Atlantic

0.119
0.130
0.151
0.158
0.176
0.207
0.228
0.259
0.290
0.325
0.345
0.379
0.432
0.469
0.504
0.537
0.577
0.600
0.523
0.549
0.557
0.619
0.600
0.652
0.691
0.749
0.876
—
0.848

All
—
—
—
—
—
—
—
—
—
—
—
[0.48]
[0.55]
[0.57]
[0.61]
[0.66]
[0.66]
—
—
[0.60]
[0.59]
[0.64]
[0.62]
[0.68]
—
—
—
—
—

White

South Atlantic

0.109
0.116
0.137
0.143
0.166
0.177
0.194
0.213
0.252
0.265
0.295
0.310
0.344
0.378
0.390
0.410
0.445
0.457
0.421
0.459
0.505
0.559
0.560
0.616
0.670
0.726
0.787
—
0.845

All
—
—
—
—
—
—
—
—
—
—
—
[0.39]
[0.44]
[0.46]
[0.48]
[0.49]
[0.52]
—
—
[0.52]
[0.56]
[0.62]
[0.60]
[0.66]
—
—
—
—
—

White

East S. Central

Table B.2. Enrollment Rates by Nine Census Regions: 1910 to 1970

0.137
0.158
0.177
0.190
0.205
0.266
0.309
0.316
0.355
0.391
0.416
0.455
0.495
0.506
0.559
0.599
0.636
0.647
0.573
0.562
0.584
0.618
0.629
0.686
0.733
0.776
0.830
—
0.875

All
—
—
—
—
—
—
—
—
—
—
—
[0.51]
[0.56]
[0.56]
[0.63]
[0.67]
[0.70]
—
—
[0.62]
[0.63]
[0.66]
[0.66]
[0.72]
—
—
—
—
—

White

West S. Central

0.237
0.244
0.268
0.281
0.321
0.360
0.401
0.468
0.496
0.516
0.555
0.601
0.683
0.725
0.738
0.752
0.812
0.784
0.734
0.780
0.764
0.789
0.777
0.784
0.817
0.880
0.888
—
0.900

East N.
Central
0.220
0.226
0.265
0.281
0.318
0.357
0.414
0.457
0.492
0.551
0.582
0.608
0.662
0.695
0.717
0.748
0.776
0.787
0.715
0.738
0.771
0.802
0.776
0.808
0.851
0.890
0.935
—
0.940

West N.
Central
0.230
0.260
0.308
0.319
0.356
0.402
0.452
0.497
0.517
0.555
0.594
0.628
0.681
0.706
0.731
0.745
0.770
0.754
0.663
0.691
0.722
0.756
0.733
0.792
0.825
0.867
0.929
—
0.917

Mountain

0.288
0.313
0.376
0.400
0.499
0.518
0.604
0.669
0.680
0.735
0.739
0.768
0.821
0.840
0.858
0.908
0.921
0.895
0.791
0.852
0.854
0.880
0.786
0.805
0.823
0.856
0.909
—
0.911
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0.194
0.202
0.192
0.187
0.186
0.173
0.188
0.179
0.185
0.214
0.169
0.164
0.193
0.160
0.156
0.163
0.142
0.149
0.216
0.185
0.177
0.175
0.197
0.248
0.238
0.255
0.233
0.213
0.204

1910
1911
1913
1914
1916
1918
1920
1922
1924
1926
1928
1930
1932
1934
1936
1938
1940
1942
1944
1946
1948
1950
1952
1954
1956
1958
1962
1968
1970

0.216
0.217
0.205
0.194
0.177
0.176
0.168
0.154
0.144
0.139
0.143
0.139
0.129
0.110
0.095
0.097
0.101
0.099
0.117
0.113
0.105
0.107
0.119
0.162
0.168
0.222
0.202
0.175
0.171

Middle
Atlantic
0.308
0.276
0.237
0.237
0.202
0.182
0.189
0.151
0.141
0.129
0.0978
0.0930
0.0956
0.0677
0.0601
0.0550
0.0530
0.0470
0.0520
0.0572
0.0460
0.0398
0.0419
0.0494
0.0504
0.0723
0.0633
0.0557
0.0538

South
Atlantic
0.349
0.360
0.284
0.279
0.209
0.189
0.182
0.171
0.154
0.152
0.116
0.0979
0.101
0.0822
0.0761
0.0670
0.0536
0.0571
0.0733
0.0698
0.0628
0.0598
0.0612
0.0733
0.0748
0.0747
0.0683
0.0629
0.0616

East S.
Central
0.189
0.182
0.168
0.145
0.114
0.0953
0.0768
0.0747
0.0637
0.0769
0.0586
0.0489
0.0467
0.0405
0.0408
0.0377
0.0343
0.0326
0.0413
0.0418
0.0365
0.0376
0.0382
0.0482
0.0481
0.0672
0.0616
0.0550
0.0529

West S.
Central

a. Includes preparatory departments of public and private colleges and universities.

New
England

Year
0.113
0.115
0.110
0.111
0.105
0.0918
0.0938
0.0842
0.0862
0.101
0.107
0.113
0.0891
0.0664
0.0660
0.0726
0.0728
0.0759
0.0966
0.0994
0.0985
0.107
0.117
0.149
0.149
0.171
0.162
0.139
0.131

East N.
Central

Table B.3. Fraction of Secondary School Graduates in Private Schools, by Region: 1910 to 1970a

0.167
0.165
0.149
0.145
0.121
0.115
0.111
0.107
0.0949
0.0731
0.0832
0.0810
0.0813
0.0671
0.0673
0.0643
0.0573
0.0608
0.0748
0.0744
0.0723
0.0760
0.0780
0.100
0.109
0.124
0.120
0.109
0.105

West N.
Central
0.196
0.201
0.145
0.161
0.136
0.148
0.124
0.108
0.0808
0.0867
0.0490
0.0496
0.0441
0.0391
0.0320
0.0344
0.0349
0.0349
0.0443
0.0413
0.0381
0.0394
0.0419
0.0523
0.0601
0.0705
0.0643
0.0553
0.0515

Mountain

0.154
0.153
0.135
0.121
0.0900
0.0875
0.0792
0.0816
0.0733
0.0854
0.0840
0.0765
0.0590
0.0541
0.0499
0.0477
0.0445
0.0473
0.0590
0.0524
0.0477
0.0486
0.0558
0.0744
0.0703
0.0871
0.0759
0.0710
0.0673

Paciﬁc
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of Education’s request for data was low (see Table B.4, col. 5) and evidence for many states is difﬁcult to obtain. Further, before 1910, a
large fraction of secondary students were in private schools or academies and in the preparatory departments of colleges and universities,
all of which were incompletely counted.
The intent of both the states and the U.S. Ofﬁce of Education was to
survey all public schools and as many private schools as could be found.
The Ofﬁce of Education received lists of public and private schools
from the states and it checked and augmented these lists in various
ways. Not all states collected information on private schools for each of
the years, and the U.S. Ofﬁce of Education recognized that the private
school data were probably the most deﬁcient.
Undercounts present the greatest potential problem with the school
survey data collected by the U.S. Ofﬁce of Education. Prior to 1920 the
U.S. Ofﬁce of Education relied solely on its school survey data. Enrollment data in various state reports were greater than those in the Ofﬁce’s
school survey data, but there is scant commentary in the annual reports
of the Ofﬁce regarding the possibility of an undercount. There was
mention that the number of schools responding was less than the total,
generally somewhere around 85 percent in the 1910 to 1920 period. But
comment was also made that most schools that did not respond were
small and, by implication, that the percentage undercount of students
was far less than the percentage undercount of schools.
In 1920 the U.S. Ofﬁce of Education attempted to bring their data
into line with those reported by the states by requesting information
from the states and publishing it in a separate section of the Biennials
called “Statistics of State School Systems.” Thus the Biennials from
1920 to 1938 contain two sets of numbers for both the public and private schools. One is from the school surveys and has considerable detail on students, teachers, and schools. The other is from the states and,
although it lacks detail, it has been treated as more accurate by the Ofﬁce of Education. Oddly enough, there is no discussion in the Biennials
about the two series and their differences. Thus from 1920 to 1938 the
Biennials contain two sets of state enrollment estimates, often with
large differences. In 1932–34 the U.S. Ofﬁce of Education began to
augment the school survey information with data from the records of
the various state departments of education. The enrollment data from
the two surveys are nearly identical from that point onward.

Table B.4. Public High School Enrollments from State and Federal Reports: 1890 to 1934
(1)

(2)

Year

Bureau of
Education
State Survey

Bureau of
Education
School Survey

1890
1895
1896
1900
1905
1906
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1922
1924
1926
1928
1930
1934

—
—
—
—
—
—
—
1,156,995
1,200,798
1,333,356
1,432,095
1,564,556
1,710,872
1,821,974
1,933,821
2,057,519
2,181,216c
2,725,579d
3,176,074d
3,541,254d
3,911,279d
4,399,422d
—

202,963
350,099
—
519,251
679,702
—
915,061
984,677
1,105,360
1,134,771
1,126,456
1,328,984b
1,456,061
—
1,645,171
—
1,849,169
2,220,306
2,529,889
3,047,690
3,335,690
4,129,517
—

(3)

(4)

(5)

(1)/(2)

1/(3) × 100

% of
Schools
Reportinga

—
—
—
—
—
—
—
1.175
1.086
1.175
1.271
1.177
1.175
—
1.176
—
1.180
1.228
1.255
1.162
1.173
1.065
—

—
—
—
—
—
—
—
85.1
92.1
85.1
78.7
85.0
85.1
—
85.0
—
84.8
81.5
79.7
86.1
85.3
93.9
—

60.8
70.3
75.2
77.4
—
84.0
85.2
—
84.6
—
84.0
—
84.5
—
87.2
—
—
—
—
85.9
—
92.9
95.6

Notes and Sources: The year given is the end year in the Biennials, e.g., Biennials 1915–16 is 1916. This
appears to be the procedure used by the Ofﬁce of Education.
Col. 1, 1890–1920: Biennials 1918–20, chapter 1, p. 46, table 1; estimated by U.S. Ofﬁce of Education
from data provided by the states.
1922–1930: Biennials (various years).
Col. 2, Data reported by schools to the Ofﬁce of Education: Annuals (various years) and Biennials
(various years). Only grades 9 to 12 are included; postgraduate and special students are subtracted.
Col. 5, 1890–1918: Biennials 1916–18, Bulletin no. 19, “Statistics of Public High Schools, 1917–18,” by
H. R. Bonner, pp. 12–13, table 1; 1920–1934: Biennials (various years).
a. In 1911 the Ofﬁce of Education stopped tabulating schools with fewer than 10 pupils (the cutoff was
5 pupils before 1911).
b. There was no report for 1915.
c. The total, which appears in Biennials 1929–30, also includes vocational and normal schools.
d. The totals from the series with grade reported have been used. The totals without grade reported
appear to include students attending continuation and certain evening schools.
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To summarize, the data on enrollments and graduation before 1920
were obtained by the Ofﬁce of Education through their school surveys.
From 1920 to 1938 the Ofﬁce obtained data both from schools and
from the states. The data obtained from the states contain only enrollments, not graduates, although enrollments were given by grades.
Therefore, from 1920 to 1938 the state data can be used to revise those
from the school surveys, but there are no easily obtainable state-level
data for the period before 1920.
Graduation rates have attracted the most interest, in large measure
because they are considered the single most important statistic regarding secondary school performance. Graduation rates have also
received attention because ofﬁcial data, such as in Historical Statistics series H 598–601, contain graduation rates back to 1870.3 The Historical
Statistics data from 1870 to 1930 are substantially different from those
in the original reports from the U.S. Ofﬁce of Education for those
years. The source in Historical Statistics for 1870 to 1930 is “table 15” of
the “Statistical Summary of Education, 1929–30,” an obscure document that provides no information on the exact method for the adjustment.4 To ﬁnd the underlying sources for “table 15” one has to go back
to earlier documents of the Ofﬁce of Education and even then, the
exact adjustments made in 1929–30 are elusive.
The earliest note regarding an adjustment to the original data appears in the Biennials 1918–20 (U.S. Ofﬁce of Education 1918–20,
table 2). The note states that the table is “largely estimated” and that
the “enrollment in 1912, 1918, and 1920 reported to the Ofﬁce of Education from the departments of the several states” forms the basis for
the adjustment. “Enrollment for other years [is] computed from enrollment reported to the bureau . . . multiplied by the ratio (1.175)
which the high school enrollment reported for 1918 by the departments of education of the States bears to the enrollment for that year
reported by the high schools [to the U.S. Ofﬁce of Education].” These
enrollment numbers, however, were not largely incorporated in the
subsequent document to which we just referred (“Statistical Summary
of Education, 1929–30,” chapter 1 of Biennials 1929–30, table 3). The
only revision adopted was that for 1920.
Thus the adjustment to the enrollment data appears to have come
from a belief by those working at the Ofﬁce of Education that their undercount was about 85 percent. That is, they believed that the state

364

Appendix B

enrollment numbers were 1.175 times those collected by the Ofﬁce of
Education. As Table B.4, column 3 indicates, there were years when
the ratio of the state to the school survey numbers was above that
ﬁgure and there were times when it was below. It should also be noted
that the ratio is much closer to one (it was 1.065 in 1930) as the number
of schools reporting (col. 5) increased. The percentage of schools reporting and the ratio of state-to-school survey numbers, columns 4 and
5 in Table B.4, are very similar. But if the reporting of smaller schools
was disproportionately greater, then the actual undercount would have
been less than that given in column 3.
It appears that the Ofﬁce of Education took the adjustment factor
1.175 from the enrollment numbers and applied it as well to the graduation numbers for both public and private secondary schools. Although there is no mention that this was the procedure used, one can
virtually duplicate the national graduation numbers given by the Ofﬁce
of Education using that procedure. However, there is no reason to assume that the undercount of graduates would have been the same as
the undercount of enrollments.
We have, thus far, commented solely on the possibility of undercounts. There are also problems with missing data, particularly as regards the number of graduates in certain years. These adjustments are
detailed below and are based on straightforward extrapolation procedures, some using independent evidence from Catholic schools.

Adjusting the State Education Data
Public Schools: 1910 to 1922
The adjusted data were published by the U.S. Ofﬁce of Education at the
national level for the 1910 to 1920 period. Interest in the present work
centers on the data at the state or regional level. There are various ways
of adjusting the state numbers. One could use the ratio of the enrollment
reported by the state to that reported by the schools for each of the states
in a suitable year and apply it to the 1910 to 1920 period. The state data
are conveniently listed for the 1920s in the various Biennials. The earliest
year for secondary school enrollments by states is 1920, but both it and
that for 1922 produce inconsistent ratios for various states, possibly due
to the impact of World War I on enrollments. Because of that, we have
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used the 1924 state data, constructed a ratio to the numbers from the
schools in the Biennials, and applied the undercount (there were some
overcounts) by state to all data for the 1910 to 1922 period.
It is likely that this procedure overstates the enrollment in and graduation from public high schools. The implied undercount of students is
almost identical to the percentage of schools not reporting (see Table
B.4, compare cols. 4 and 5), yet the schools that did not report were
smaller than average. In the Biennials 1924–26, the Commissioner of
Education noted that the schools not reporting (of which there were
3,064 or 14.1 percent of the total for that year) were “small schools”
(U.S. Ofﬁce of Education 1924–26, p. 1037). Thus the adjustment to
the number of students should be less than the undercount of schools.
The question thus arises of whether the data reported by the schools to
the states were in excess of those reported by the same schools to the
U.S. Ofﬁce of Education.
The schools had little incentive to overstate their enrollments and
graduation numbers to the federal government, but they may have had
an incentive to do so at the state level. One cannot assess the possibility
by comparing the responses of identical schools because there are no
known surviving records. Because the size distribution of the nonreporting schools is also unknown, we cannot use an adjustment that
weights the schools by their student populations. The data suggest that
the undercount of students is probably less than the undercount of
schools.
The results that we obtain from the various procedures, outlined in
more detail below, virtually duplicate at the national level the data
given by the Ofﬁce of Education in their eventual revision of the numbers on graduates. We repeat that the Ofﬁce of Education gave very
little information on their adjustments and thus we are not following
their formulae. By using the state data to correct the data reported by
the schools, we have followed the lead of contemporaries who worked
for the U.S. Ofﬁce of Education. It is most likely that they knew the
answers to many of the questions raised here. Why no one left a record
of the answers is another question.
If our corrected data err, they probably are on the high side, particularly the graduation numbers. Because much of our work demonstrates
a large increase over time in secondary schools, a bias that increases
rates early in the period would be preferred to one that lowers the
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Table B.5. Private High School Enrollments and Percentage of Schools
Reporting
(1)

(2)

(3)

(4)

Year

Ofﬁce of
Education
State Survey

Ofﬁce of
Education
School Survey

(2) / (1)

% of
Schools

1920
1922
1924
1926
1928
1930

213,920
225,873
254,119
295,625
341,158
—

184,153
186,641
216,522
248,076
280,449
—

86.1
82.6
85.2
83.9
82.2
—

—
—
—
—
—
84.7

Notes and Sources: Neither the state data nor those from the school surveys contain
numbers on preparatory students in colleges and universities.
Cols. 1 and 2, 1920–1928: Biennials (various years), “Statistics of State School Systems.”
Col. 4, 1930: Biennials 1928–30, chapter 1, p. 1. The ﬁgure of 84.7 percent is estimated
using the number of forms sent out plus the number of schools in existence in the previous
year but not listed in 1929–30.

rates. Particularly when we compare the data with those from the 1940
Census, we would much prefer that any bias in the contemporaneous
data create an upper bound to the actual estimates.

Private Schools: 1910 to 1922
In Table B.5 we compare the private school data in the school and state
surveys of the U.S. Ofﬁce of Education. The undercount, shown in
column 3, is somewhat larger than that for public schools. Private
schools were apparently harder to track than were those in the public
sector. As in the data for public schools, the U.S. Ofﬁce of Education
published state data on private schools beginning with 1920. The adjustment uses the data by state for 1924 for 1910 to 1922, similar to the
correction for the public school numbers.

Public and Private Schools: 1924 to 1940
The adjustments for the 1920s are based entirely on the data reported
by the states in the Biennials for 1924 through 1938. After 1930 the
Commissioner of Education used the state data to adjust their own
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when schools were missing. Therefore, after 1930, the difference between the state reports and those from the schools is very small.
Public school graduation data are missing for various years in the
1930s and have been estimated from the data for twelfth-grade students using the relationship in previous years between enrollments in
the last year of high school and graduates in that year. The adjustments
are summarized below.

Private Schools: 1940 to 1970
Graduation and enrollment data for private schools are given in the Biennials, but the graduation data terminate in 1934. Data on private school
enrollments exist for 1936 to 1940, 1946 to 1950, 1958, 1962, 1966, and
1970, but there are no data on students by grade in private schools. Data
for the number of graduates exists for most years in the 1960s. The private school enrollment data are used to estimate the number of graduates. We have computed the number of private school graduates in 1952,
1954, and 1956 based on Catholic school data from the Summary of Catholic Education (National Catholic Welfare Conference various years).

Preparatory Departments of Colleges and Universities: 1910 to 1936
Another undercount concerns students in the preparatory departments
of colleges and universities. The Ofﬁce of Education included preparatory students in the college category because schools were surveyed by
type. The college and university data, therefore, were not included in
any of the enrollment and graduation data in the Biennials.
In the nineteenth and early twentieth centuries, when the public
high school system was in its infancy, many colleges and universities
trained secondary school students. These preparatory departments
were founded to ensure that college students had the appropriate
training. Many preparatory students were in denominational schools,
which were included in the college survey because they had graduate
programs. These were often schools with hundreds of secondary
school students and only a few graduate student priests. Many of these
institutions were in the Midwest and it may be that local boosterism favored calling them colleges rather than high schools. Other high
schools in this group (such as Hunter High School in New York City)
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Table B.6. Preparatory Student Enrollments in Colleges and Universities,
1900–1936

Year
1900
1903
1905
1907
1909
1910
1914/15
1920
1922
1925
1928
1930
1934
1936

(1)

(2)

(3)

Colleges and
Universities

Normal
Schools

[(1)/Total Private
Enrollments] × 100

56,285
53,794
64,085
76,370
70,834
66,042
67,440
59,309
67,649
[58,703]
50,588
47,309
23,188
27,680

—
13,995
15,324
12,831
11,037
12,890
13,504
22,058
—
[12,470]
—
11,978
—
—

—
—
—
—
—
31
27
22
24
18
13
10
—
—

Notes and Sources:
Columns 1 and 2:
1900: Biennials 1934–36, “Statistics of Universities and Colleges”
1903 to 1909: Annuals (various years).
1910, 1915, 1920, 1930: Biennials 1928–30 (p. 5, table 3), and virtually identical to those
from the original sources. Note that for 1910 the ﬁgure 60,392 is given in the original
report, but that ﬁgure does not include women’s colleges.
1925: extrapolated on the basis of data for other years
1922 to 1936: Biennials (various years), “Statistics of Universities and Colleges” and
“Higher Institutions”

had once been part of a system in which the high schools were governed by the state higher education bureaucracy.
The national ﬁgure for preparatory students in college and universities is given in the Biennials, but is not graded and has no graduation
data. Enrollment data by state also exist for various years. We have
used those for 1910, 1922, and 1928 in making the adjustments. For
each of these benchmark years the proportion of the national total for
preparatory students is allotted to each state. The aggregate number is
then assigned to each state according to the closest benchmark year.
The number of preparatory students, as a fraction of all private high
school students, was quite large until the 1920s when the high school
movement took off. In 1910 preparatory students in colleges and uni-
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versities were 31 percent of all private high school students and in 1920
they were 22 percent (see Table B.6). There are, then, important adjustments to be made.
We have not included preparatory students in normal schools because
the ﬁgures appear inconsistent from year to year, and we have not been
able to ﬁnd estimates of the grade distribution and graduation rates from
these schools. Omitting the normal schools will decrease the enrollment
and graduation rates of girls far more so than of boys. The understatement is likely to be quite small even before 1920 (see Table B.6, col. 2).
To obtain the number of graduates from the preparatory departments
one must know the percentage of the total enrollment that the graduates
formed. Such ﬁgures were not collected by the U.S. Ofﬁce of Education,
but we have located them for one state—New York. Graduates in these
data formed about 16 percent of the total enrollment in a given year.
The 16 percent ﬁgure is used in Table B.7, column 4, to estimate the
number of graduates from preparatory departments. For the period
1910 to 1930, the preparatory departments provided a substantial fraction of all private school enrollments and graduates, although the fraction declines over time (see Table B.6, col. 3). Public high schools increased signiﬁcantly during the period, making preparatory students a
far smaller fraction of the total. And, with the expansion of public high
schools, many colleges and universities no longer had reason to have
their own preparatory departments to train youths for college.

Enrollment and Graduation by Race: 1930 to 1954
Segregated schools existed in the 17 states of the U.S. South until 1954,
and the Biennials list the numbers of black students in high school. The
number of white students was obtained by subtraction from the totals.
The black student data exist from 1916 but with incomplete coverage
until 1930. Enrollment data by grade exist from 1930, but the number
of graduates begins in 1940. The number of graduates is estimated from
the data on students by grade prior to 1940.

Summary
Secondary school enrollment and graduation data collected by the
U.S. Ofﬁce of Education from the various schools in the period prior
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to 1920 require adjustment because about 15 percent of public and private schools did not return the surveys. Further, the preparatory departments of colleges and universities were never included in the Ofﬁce’s surveys on secondary schooling. Complicating the matter is that
the states performed their own surveys, and the enrollment and graduation numbers submitted by the states were often higher than those
from the U.S. Ofﬁce of Education school surveys, even allowing for
the school surveys that were not returned. Sometime in the 1920s, the
Ofﬁce began to accept the state data and adopted a method for making
revisions to the national data. That procedure was never fully described, although the method was hinted at in various reports. The
method that we have devised results in estimates that are very much in
line with those of the Ofﬁce.
As Table B.7, column 1, shows, the percentage difference between
our revisions of the number of graduates (col. 6) and those revised by
the U.S. Ofﬁce of Education (and adopted by Historical Statistics, col. 1)
is very small for the 1910 to 1930 period (see col. 7). The difference
between the two series is at most 5 percent, and the average across all
years is a mere 0.4 percent. Because high schools were growing rapidly
during the period, a difference of 5 percent means that the series are
off by just one year in the number of graduates or enrollments. After
1930 the Ofﬁce of Education began to ﬁll in missing data with information from the states and the adjustments become less important.
The adjustments made by the Ofﬁce of Education prior to 1930
were very poorly documented in the Ofﬁce’s reports. So meager was
the documentation that extremely able personnel at the current Department of Education made fundamental errors in interpreting them.
An otherwise informative publication, 120 Years of American Education:
A Statistical Portrait (U.S. Department of Education 1993) gives a
largely inaccurate historical series on graduation rates. The revised
data (such as that found in Historical Statistics) are used for the number
of public and private graduates, but in 120 years the graduates from private high schools are computed as a residual, by subtracting from the
total graduates the number graduating from public high schools, as
given in the original Annuals and Biennials. The procedure results in an
extremely large, and erroneous, ﬁgure for the private graduation numbers for the period prior to 1930. As we already stated, the public graduation numbers were largely revised by the U.S. Ofﬁce of Education

156
168
181
200
219
240
259
272
285
298
311
334
357
426
494
528
561
579
597
632
667

Year

1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930

10,567
—
—
—
—
10,790
—
—
—
—
9,489
—
—
—
—
9,392
—
—
—
—
7,569

Preparatory
Departments

(4)

87.6
—
—
—
87.5
—
—
—
—
—
85.1
—
—
—
—
84.1
—
—
—
—
97.6

(2) + (3) + (4) /
(1) × 100

(5)

99.2
99.8
101.7
100.2
99.6
104.6
98.2
104.3
95.2
97.1
102.2
102.2

203,435
219,514
257,921
297,993
305,530
372,445
470,306
544,712
610,229
681,420

(6)/(1) ×
100

(7)

154,804
167,609

Public and
Private
Revisions

(6)

Notes and Sources:
Col. (1) Historical Statistics, series H 598–601.
Cols. (2), (3) Biennials (various years).
Col. (4) Preparatory departments: secondary school students in the preparatory departments of colleges and universities. The Biennials
collected such data as part of the college and university survey. Although the aggregate numbers are not disaggregated by year and graduation,
similar data for New York State have been used to estimate the fraction graduating. We have used 16 percent of the total ﬁgure for the
fraction graduating in that year. The data for preparatory and normal (public and private) schools are given in Table B.6.

14,409
—
—
—
20,303
—
—
—
—
—
24,166
—
—
—
—
38,547
—
—
—
—
51,447

Ofﬁce of
Education
Private Schools

Ofﬁce of
Education
Public Schools

Historical
Statistics
(000)

111,636
—
—
—
160,606
—
—
—
—
—
230,902
—
—
—
—
396,003
—
—
—
—
591,719

(3)

(2)

(1)

Table B.7. Public and Private Secondary School Graduation Data
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on the basis of state survey data. Therefore, the total graduation data in
Historical Statistics already reﬂect revisions to the published data of the
U.S. Ofﬁce of Education. Thus, if the adjustments in this appendix appear beyond comprehension for those unfamiliar with education data,
they have been equally unintelligible for those in the agency that originally produced the data.

The Adjustments in Detail
There are three main types of adjustments to the data: those to the
public secondary school data, those to the private secondary school
data, and those to the preparatory school data from colleges and universities. Most of the adjustments render the school survey data consistent with the data from the states. Others produce numbers that were
never collected for certain years.
The school year is taken to be the end year given in the documents
and of the school term. For example, the enrollment number for 1924
is from the Biennials 1922–24, which reports data for the school year
1923–24. The number of graduates is often given in the surveys for
both the current and preceding year, but only the current year is used
here. Secondary students are those in grades 9 through 12.

1910 to 1922: Public and Private Secondary Schools
The data from the school survey are used in each year as a base for enrollments by grade and sex and the number of graduates by sex (all by
state, for public and private schools separately). The adjustments for the
1920s make the total enrollment numbers consistent with those from
the state-level data. But the Ofﬁce of Education did not conduct state
surveys in the 1910 to 1920 period. The ratio of the state numbers in
the 1924 report (by sex) is used to adjust the public and private school
data from 1910 to 1924 (each year of secondary school and the graduation numbers). In most cases there is an undercount, although in a few
there is an overcount. The largest undercount is in the South, although
some non-South states (e.g., California and New York) also have large
undercounts. We chose not to use 1922 to make the adjustment, even
though the Ofﬁce conducted a survey in that year, because there are
large differences between this survey and that for 1924 in many states.
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For the public secondary schools, the state survey contains data on
total enrollments and for each of the four grades (9 through 12), although not by sex. The state survey data do not contain graduation
numbers. The school survey graduation data were revised using the
state and school data for 12th grade.
Private school state data exist only for enrollments. Enrollments for
each grade and for the number of graduates are all adjusted using the
ratio of total enrollments in the state survey to those in the school
survey. The Utah private school numbers are not adjusted and are left
at the levels reported by the schools. Adjustments make them unreasonably large. The data for the Mountain region were overly inﬂated
using the procedure outlined and all its numbers are divided by 1.12 to
bring them in line with the data for 1926.

1924 to 1958: Public and Private Secondary Schools
The state data in the Biennials are used to adjust the public and private
school data in each year. The procedure is similar to that for 1910 to
1922, but the contemporaneous year is used for the adjustment.
Public and private school graduate numbers are missing for various
years. The public school data were often extrapolated on the basis of
information on 12th grade enrollment and the fraction, by region, that
advanced from 12th grade to graduation. The private school data were
generally obtained by constructing a ratio (by sex) of graduates to enrollments for each region during a prior survey year and multiplying it
by the enrollment data for the missing year (by sex and region). The
missing years and data are:
• 1932 public and private school graduates
• 1934 private school graduates
• 1936 public and private school graduates
• 1938 private school graduates
• 1940 public school graduates by sex
• 1952 public school graduates by sex
Private school enrollment and graduation data are added for 1952,
1954, and 1956 using data on Catholic schools, as mentioned above.
The ratio of total private school enrollments and graduates to those in
Catholic schools were obtained from the nearest year with data on all
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private schools and Catholic schools. Private school data for the three
years were obtained by multiplying the ratios by the Catholic school
numbers. The aggregate number enrolled was found to be nearly equal
to the numbers in 120 years (U.S. Department of Education 1993,
tables 9, 19), but those for the number of graduates were found to be
too small. A factor of proportionality for the nation as a whole was used
to inﬂate each state’s number of private school graduates so that the national ﬁgures were equal to the accepted national totals.

1910 to 1936: Preparatory Students
The data on preparatory schools is added to the private secondary
school enrollment and graduation numbers. Total ﬁgures for preparatory school enrollments exist for 1910, 1911, 1913, 1914, 1918, 1920,
1922, 1924, 1926, 1928, 1930, 1932, 1934, and 1936. The distribution
of enrollment by state was obtained for 1910, 1922, and 1928. The
nearest year is used to distribute the totals by state. Data from New
York State indicate that graduates were about 16 percent of enrollments, and that fraction is used to estimate the number of graduates for
the 1910 to 1936 period.

Appendix C:
Construction of City-Level
Secondary School Data Set

The city-level secondary school data set was constructed from tabular
information in U.S. Ofﬁce of Education, Annual Report of the Commissioner of Education Reports for 1915, “City School Systems,” and U.S.
Ofﬁce [Bureau] of Education, Biennial Survey of Education for 1923
[1922–24], 1927 [1926–28], 1933 [1932–34], and 1937 [1936–38]. Our
convention throughout this volume is to call the reports issued annually to 1917 the Annuals and all subsequent ones the Biennials, which
are the terms used by the Ofﬁce of Education.
The data in the Annuals and Biennials are listed by school district
arranged by groups of cities ranging from those with populations between 10,000 and 30,000 to those with populations greater than
100,000. Data exist for smaller cities, but these were more difﬁcult to
collect and we have not done so. Almost all the cities in the data set had
single or uniﬁed city school districts. In the few cases where they were
not, we have combined the two districts in the data set. Information regarding public schools only is covered in the reports.
The information given in the reports is quite detailed. For each type
of public school (kindergarten, elementary, junior high, and high) data
exist on the number of schools, supervisors and principals, teachers,
enrollments, average daily attendance, and average school term (in
days). Also given are the expenses for the salaries of supervisors and
principals, teachers, other expenses of instruction (e.g., textbooks),
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expenses for the operation and maintenance of plant, capital outlay,
and various ﬁxed charges such as insurance and rent. The number of
years covered by each school was given. In most cases a junior high
school covered grades 7 through 9 and the high school in the same district would cover grades 10 through 12. But some high schools included grades 9 to 12, especially when a junior high did not exist in the
district and there are other conﬁgurations. Our procedures readjust the
data to include information only on grades 9 to 12. That is, the numbers of teachers, principals, students, and so forth was allocated to include only grades 9 to 12.
The number of cities in the total sample, that is those having a population that exceeded 10,000 persons in 1910, is 289. The distribution
by region is given below.
Region
New England
Middle Atlantic
South Atlantic
East S. Central
West S. Central
East N. Central
West N. Central
Mountain
Paciﬁc
Total

Number of Cities

Percentage of Cities

48
64
31
11
17
70
22
8
18

16.6
22.2
10.7
3.8
5.9
24.2
7.6
2.8
6.2

289

100.0

In some cases cities merged, and when they did they were added together in the data for all years prior to the merger. Similarly, in a few
cases cities split in two and they were also merged in all years. In some
cases these anomalous cities had to be dropped from the sample. In
1937 and to a lesser extent in 1933, many cities in the South are
missing data in the Biennials. The Ofﬁce of Education did not give a
reason for the missing information.
Enrollment and average daily attendance numbers are transformed
into rates using the approximate population of youths 14 to 17 years
old in the city. In some cases, generally for small cities, the computed
enrollment and attendance rates exceed 1. The most plausible reason is
that youths from rural areas outside the city boundaries attended city
schools.
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The city-level secondary school data set has been merged with data
from several other sources to provide city-level information on variables such as population, fraction foreign-born, taxable wealth per
capita, fraction Catholic, and economic activity. Information on taxable wealth is available for 242 cities with a population greater than
30,000 in 1920.

Appendix D:
Construction of Wage Bill Shares
and Educational Wage
Differentials, 1915 to 2005

Table D.1. Wage Bill Shares and Educational Wage Differentials: 1915 to 2005
Wage Bill Shares (percent)

Iowa
1915
1940
United States
1940 Census
1950 Census
1960 Census
1970 Census
1980 Census
1980 CPS
1990 Feb. CPS
1990 CPS
1990 Census
2000 CPS
2000 Census
2005 CPS

Educational Wage Differentials

High
School
Dropouts

High
School
Graduates

College
Equivalents

College /
High
School

High School /
Eighth
Grade

High
School /
Dropout

80.9
58.1

9.1
23.9

7.4
13.4

0.638
0.498

0.370
0.276

0.243
0.185

58.3
52.1
42.4
29.7
17.0
15.4
7.8
8.6
8.0
5.4
5.4
5.0

20.6
25.0
27.1
32.3
32.5
34.2
29.8
29.9
26.8
25.5
22.7
24.4

16.7
17.4
23.4
29.7
39.3
39.5
50.0
49.4
51.0
56.1
57.4
57.6

0.498
0.313
0.396
0.465
0.391
0.356
0.540
0.508
0.549
0.579
0.607
0.596

0.346
0.214
0.229
0.230
0.229
0.223
0.349
0.267
0.284
0.374
0.309
0.366

0.242
0.149
0.159
0.167
0.179
0.170
0.243
0.207
0.213
0.285
0.255
0.286

Sources: 1915 Iowa State Census; 1940 to 2000 U.S. Census IPUMS; 1980, 1990, 2000, and 2005 CPS
MORG samples; and February 1990 CPS.
Notes:
Wage Bill Shares: Wage bill shares, deﬁned as the share of total labor earnings paid to each education
group, are calculated for samples that include all individuals 18 to 65 years old employed in the civilian

Table D.1. (continued)
workforce at the survey reference date. Since employment at the survey reference date is not available
in the 1915 Iowa State Census, we include all individuals with occupational earnings in 1914 in our
calculations of wage bill shares for Iowa in 1915. The earnings of wage and salary workers and the
self-employed are included in calculating wage bill shares in all years and samples. In those samples
for which the earnings for the self-employed are not available (the 1940 Census IPUMS, the CPS
MORG samples, and the February 1990 CPS), we impute the hourly earnings of the self-employed
using the average earnings of wage and salary workers in the same industry-education-year cell
following the approach of Autor, Katz, and Krueger (1998). High school dropouts are those with
0 to 11 years of completed schooling. High school graduates are those with exactly 12 years
of completed school and no college. College equivalents include all of those with at least a fouryear college degree (16 or more years of completed schooling) plus one-half of those with some
college.
Educational Wage Differentials: The log college/high school wage differential is a weighted average of the
estimated college (exactly 16 years of completed schooling or bachelor’s degree) and post-college (17+
years of schooling or a post-baccalaureate degree) wage premium relative to high school graduates (those
with exactly 12 years of completed schooling or a high school diploma) for the year given. The weights are
the employment shares of college and post-college workers in 1980.
The log (high school/eighth grade) wage differential is the estimated wage premium for those with
exactly a high school degree (12 years of completed schooling) and those with exactly 8 years of completed
schooling. Changes in education coding in the census and CPS lead us to include workers with 5 to 8
years of completed schooling in the eighth grade category for the 1990 and 2000 Census, February 1990
CPS, and the 2000 and 2005 CPS MORG samples.
The log (high school/dropout) wage differential is a weighted average of the estimated wage premium
for those with exactly a high school degree (12 years of completed schooling) relative to four groups of
“dropouts,” those with exactly 8, 9, 10, and 11 years of completed schooling. The weights are the
employment shares in 1980 of dropouts with 8, 9, 10, and 11 years of completed schooling.
Educational wage differentials for the United States for 1940 to 2005 are estimated in each sample using
a standard cross-section regression of log hourly earnings on dummies for single years of schooling (or
degree attainment) categories (some schooling categories contain multiple years starting in 1990), a quartic
in experience, three region dummies, a part-time dummy, a female dummy, a nonwhite dummy, and
interaction terms between the female dummy and quartic in potential experience and the nonwhite dummy.
The educational wage differentials are directly taken from the coefﬁcients on the dummy variables for
schooling categories. The regression samples include civilian employees from 18 to 65 years old. The
regression speciﬁcation and the speciﬁc data processing steps follow the approach of Autor, Katz, and
Krueger (1998, table 1).
Estimates of educational wage differentials for Iowa from 1915 to 1940 required a different treatment
based on our concerns with the meaning of college education for older cohorts in the 1915 Iowa State
Census, and difﬁculties in measuring the returns to education for women in the early twentieth century
given the potential importance of unpaid family work. These issues are discussed in detail in Goldin and
Katz (2000).
We use our preferred estimates of the returns to a year of college for young men (18 to 34 years old) in
1914 and 1939 from Chapter 2, Table 2.7, to estimate the change in the log college high school wage
differential from 1915 to 1940. The return to a year of schooling for young men decreased by 0.033, from
0.148 in 1915 to 0.115 in 1940, which implies a decline in the log (college/high school) wage differential
of 0.140 from 1915 to 1940 after proportionally scaling up the 1940 return to a year of college for young
men by a factor of 4.307 to equal the 1940 national (college/high school) wage differential of 0.498 for all
workers aged 18 to 65 years.
The log (high school/eighth grade) and (high school/dropout) wage differentials for Iowa in 1915 and
1940 are estimated from samples of non-farm, full-year male civilian workers aged 18 to 65 years in the
1915 Iowa State Census and from those residing in Iowa in the 1940 Census IPUMS. These measures of

Table D.1. (continued)
the high school wage premium are taken from cross-section regressions of log annual earnings on dummy
variables for single year of schooling categories, a quartic in potential experience, and dummy variables for
nonwhites and for foreign-born status. Hours and weeks of work are not available in the 1915 Iowa State
Census but information on months of unemployment in 1914 is available. Full-year workers for 1915 are
those with earnings in 1914 but no unemployment in 1914. Full-year workers in 1940 are those who
worked at least 50 weeks in 1939.

Notes

Introduction
1. The American Invaders was written by Fred A. McKenzie (c. 1901, pp.
137–138).
2. That education was gender neutral in various ways might come as a surprise.
But enrollment in common and elementary schools was at parity for girls and boys
until about age 14 in 1850 and until age 15 by 1880. Girls attended academies and
public high schools to a greater degree than did boys in the late nineteenth century. The early period will be discussed in Chapter 4. Girls did not continue to college at the same rates as boys in this early period, but few went to college in the
overall population.
3. We have taken the metaphor from Tinbergen (1974; 1975 chapter 6).

1. The Human Capital Century
1. Chapter 6 addresses the education of blacks in secondary schools.
2. See Chapter 4 for a discussion of the virtues of American education that had
origins in the nineteenth century.
3. Judd (1928, p. 9). Charles Hubbard Judd was an educational psychologist
who taught at various universities and was head of the department of education at
the University of Chicago from 1909 to 1938.
4. Referring to England, Scotland, and France, Kandel notes that these nations
claimed to “equalize conditions at least for pupils of ability, and . . . recruit talent,
irrespective of class considerations, by a generous provision of scholarships and
maintenance grants” (1934, p. 21).
5. Kandel, referring to the early twentieth century noted: “In both France and
England it was clear that the opportunity for education beyond the level of elementary schools depended upon the accident of residence as well as on family
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circumstances . . . this condition may be contrasted with the American attitude described by the authors of Middletown [1929]: ‘If education is sometimes taken for
granted by the business class, it is no exaggeration to say that it evokes the fervor
of a religion, a means of salvation, among a large section of the population’ ” (1955,
p. 91).
6. “The purpose of secondary and higher education in France is the preparation of an intellectual elite ‘to whom shall be entrusted the direction of the intellectual interests and the social and political destinies of the nation.’ . . . not more
than one-tenth of the children of France continue their education beyond the elementary stage,” according to Swift (1933, vol. 1, p. 82) in his multivolume and exhaustive work on European education in the 1930s.
7. The “convergence club” refers to a group of nations whose per capita incomes or labor productivity converged on the leader nation during some period of
time. The notion of convergence is implicit in many growth theory models. The
absence of convergence is often due to political, religious, and other cultural factors. For an early statement of convergence, see Baumol, Blackman, and Wolff
(1989).
8. The original statement is: “E ⇒ G is incorrect,” where E = a well-educated
citizenry and G = economic growth. The inverse of the original statement is
~E ⇒ ~G, where ~ indicates “not.” That statement is correct and thus the converse
of the original statement, G ⇒ E, is as well.
9. See notes to Figure 1.1 for the precise years and deﬁnition of net secondary
school enrollment. A similar ﬁgure appears in Goldin (2000) but uses 1990 per
capita GDP and 1990 gross enrollment rates. The net rates more accurately reﬂect
schooling for a ﬁxed age group.
10. Krueger and Lindahl (2001) show that measurement error and omitted variables bias are concerns in interpreting the impact of education on growth in crosscountry regressions.
11. GDP per capita (in 2000 dollars) was $4,596 in 1900, $5,904 in 1920, $8,086
in 1940, and $14,382 in 1960. See sources and notes to Figure 1.1. Because income
inequality of currently low income countries is generally greater than it was in the
United States in 1900, the measure probably overstates median incomes in currently poor countries relative to the United States in 1900.
12. Enrollment rates in the UNESCO data for the United States are similar to
ofﬁcial U.S. enrollment rates since 1950 as well as those calculated for this work
(see the enrollment data in Chapter 6).
13. The outlier country is Equatorial New Guinea, which has had large offshore
oil discoveries since 1995. Although oil revenues have been substantial, the wealth
dividend has not been widely distributed.
14. A further reason to consider the South-East quadrant as the bad education
quadrant is that research, starting with Barro (1991), has documented for the
second half of the twentieth century that countries with lower rates of investment
in schooling (particularly as measured by secondary schooling rates for young
people) have lower subsequent rates of economic growth conditional on their
starting per capita income.
15. The South-West and North-East quadrants are not interesting without considerably more data. Nations in the South-West part of the graph have both incomes and schooling rates that are lower than given by the comparison point, and
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those in the North-East have both incomes and schooling rates that are higher.
Whether or not they are too low or too high would require a model of the relationship between education and income.
16. The 15 nations, in ascending order of net enrollment rates, are: Zimbabwe,
Bangladesh, Ecuador, Indonesia, Philippines, Cape Verde, Moldova, Bolivia, Azerbaijan, Albania, Tajikistan, Jamaica, Jordan, Egypt, and Armenia. Some of these
nations were once part of the Soviet Union and had high rates of education relative
to their income levels, but for the other nations there are more complicated reasons for their persistent poverty.
17. The median per capita income of the 53 low-income nations in Figure 1.1
was $2,601 (2000 $). Among 10 of the European nations in Figure 1.7, both the
median and the mean per capita incomes in 1955 were about $8,600 (2000 $). The
Penn World Table data are in 1955 dollars but are consistent across nations; a multiplicative factor of 4.98 was used (from U.S. data) to convert GDP/capita into year
2000 dollars for consistency with the low-income nation comparison.
18. Among all low-income countries in the data set, 36 percent had enrollment
rates below 0.2, 28 percent were between 0.2 and 0.4, and 36 percent exceeded 0.4.
If only male youths are considered, 31 percent had enrollment rates below 0.2, 31
percent were between 0.2 and 0.4, and 38 percent exceeded 0.4.
19. Acemoglu and Zilbotti (2001) discuss why the spread of modern technologies creates strong economic incentives for the less-developed parts of the world to
educate their people when technologies are not easily reﬁtted for less-skilled, loweducated workers.
20. Summers (1994) provides a forceful statement concerning the economic and
social beneﬁts arising from the education of girls in developing countries.
21. In later chapters we consider the impact of education on distribution and
why schooling advances took place.
22. Changes in the educational attainment of the workforce can differ from the
trends by birth cohort for the U.S.-born because immigrants enter and birth cohorts differ in size, among other factors.
23. Educational attainment was ﬁrst asked in the U.S. Census in 1940, and thus
we must infer educational attainment at age 35 for older cohorts (those born prior
to 1905) based on their educational attainment reported at older ages in the 1940
Census. Because U.S. federal population censuses are decennial, we do not observe
all the younger cohorts at exactly 35 years of age. Thus, we use a regression adjustment procedure described in the notes to Figure 1.4 to estimate educational attainment at age 35 for each birth cohort.
24. A discernible acceleration can be observed with the 1940s birth cohorts, in
large part due to Vietnam War college draft deferments.
25. These calculations are based on the 2005 Current Population Survey
Merged Outgoing Group samples. If one includes the foreign-born, the educational gap between white non-Hispanics and Hispanics expands to 2.8 years (or
four times the white-black gap) for those born in the 1970s.
26. See OECD (2006, table A1.3a), which aggregates tertiary-type A (four-year)
and B (two-year) education. The four nations that exceeded or equaled the U.S. college degree rate (39 percent) for 25 to 34 year olds in 2004 are Belgium (41 percent),
Ireland (40 percent), Norway (39 percent), and Sweden (42 percent). The eight
others with rates greater than 30 percent are Denmark, Finland, France, Iceland,
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Luxembourg, the Netherlands, Spain, and the United Kingdom. Canada, Japan, and
Korea had rates far exceeding that of the United States.
27. Maddison (1987, table A-12) presents data on educational attainment for the
United States and several European nations that differ substantially from those
presented here. Maddison, whose data come from a 1975 OECD publication,
claims that in 1950, for example, the U.K. 15- to 64-year-old population had 3.27
years of secondary school, on average; the German population had 4.37 years; and
the U.S. population had 3.4 years. These numbers are graphed in Nelson and
Wright (1992, ﬁgure 6), as “average years of secondary education.” But the Maddison data are not comparable across countries. They neither refer to a ﬁxed type of
school nor to a ﬁxed age of pupils. They assume, for example, that “secondary
school” began after grade 4 in Germany but after grade 6 in the United Kingdom.
They also implicitly assume that everyone in the United Kingdom in 1950 completed eight years of school and that all schooling beyond grade 6 was in a secondary school or a college. When schooling by age of student is used (as in Table
1.1), levels of attainment in Great Britain are found to be vastly below those in the
United States for at least the ﬁrst two-thirds of the twentieth century. The OECD
currently publishes data that are comparable by country.
28. A good example is provided by Cohen and Hanagan (1991), who compare
early to mid-twentieth century schooling in Birmingham, England, and Pittsburgh, Penn., both industrial towns with heavy industry and little demand for
youthful labor. Elementary schools were established early in both cities, but in Birmingham the shift to high school came very late (in the 1960s) whereas it arrived in
Pittsburgh in the 1920s.
29. Real per capita income in the United States in 1940 was actually less than
that in seven of the ten European nations for which GDP data exist for 1955. The
seven are Denmark, Luxembourg, the Netherlands, Norway, Sweden, Switzerland,
and the United Kingdom. The three that had lower incomes are Austria, Belgium,
and France. The list excludes some of the poorer nations in Western Europe such
as Greece, Italy, Portugal, and Spain.
30. Enrollment in U.S. secondary schools in 1940 was 73 percent. An unweighted average of enrollment in full-time general and technical schools for the
ten European nations is 25 percent.
31. More formally, consider a two-period model, where agents invest in general
training (formal schooling) or in speciﬁc training (an apprenticeship) during period 0.
All work full-time in period 1. Technology is given by fi in period 0 but has probability p of changing to fj by period 1. The agent who invests in an apprenticeship (speciﬁc training) earns fi (ai )0 in period 0 and fi (ai )1 in period 1 independent of whether
technology changes. Because apprenticeships involve training, fi (ai )0 < fi (ai )1. The
agent who invests in formal schooling (general training) earns −C in period 0, where
C = the direct cost of schooling, and fi (s)1 = fi (ai )1 in period 1, if technology does not
change. The formally-schooled person earns fj (s)1 > fj (ai )1 if technology does change.
The agent, therefore, should choose the training type dependent on whether
p > [ fi (ai )0 + C]/[ fj (s)1 − fi (s)1]. That is, the rule would be to invest in formal schooling if the probability of technical change exceeds the ratio of the costs to the beneﬁts
of the general training. General training is more valuable the higher the probability
of technical change (or a geographic move), the lower the cost of formal schooling,
and the larger the gain from general schooling conditional on the technical change.
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32. Demographer Everett Lee (1961) emphasized that migration “was and is a
major force in the development of American civilization and in the shaping of
American character” (p. 78), and noted that he and Henry Shyrock made independent calculations showing that the high migration rates in the 1960s extended back
to at least 1850 (p. 79).
33. On U.S. and European migration rates since the 1960s, see, for example,
Eichengreen (1992) who shows that the mobility rate within the United States was
two to three times that within European nations from the 1960s to the early 1980s.
Hughes and McCormick (1987), using longitudinal data for the 1970s and 1980s,
show that the U.S. migration rate for manual workers was about four times the
U.K. rate and that job-related migration for that group in the United States was
more than ten times the U.K. rate.
34. See Ferrie (2005). Counties in the two nations were of approximately the
same size. Adult men were more than 30 years of age.
35. See, for example, Schultz (1964) on the role of education in how individuals
respond to economic change. Galor and Moav (2000) formalize Schultz and show
the conditions under which the rate of technological change, and not skill bias, increases the relative demand for skill.
36. Elbaum (1989) argues that the growth of formal education in the United
States led to the breakdown of apprenticeships; that is, the causation runs from increased education to the cessation of apprenticeships. Although possible, the
greater geographic mobility in a country with enormous land availability was more
consistent with formal education than with apprenticeships.
37. The school year increased during the early part of the twentieth century,
particularly for the elementary years and in rural schools. Nonetheless, we do not
adjust for days, although such a correction would probably increase the growth in
our measure of educational attainment, particularly for cohorts born in the early
twentieth century. The reasons for not adjusting the estimates are several. All cohorts born after 1900 attained at least grade nine, on average. Thus the marginal
school year would not have been affected since the length of the school year was already high for the upper grades by the 1910s. Furthermore, the adjustment would
be imprecise. We also do not adjust for aspects of educational quality such as
teacher certiﬁcation, school facilities, and curriculum. See Chapter 6 for more on
these issues with respect to secondary schools and see Denison (1962) and Card
and Krueger (1992a) for analyses of how the growth in school quality affected
growth of the human capital stock and returns to schooling.
38. The conclusions we draw from Table 1.2 are almost identical to those from a
similar set of calculations that weight the labor force by hours worked.
39. Educational attainment of the overall U.S. workforce comes from Table 1.2
and that for the U.S.-born uses the same sources as does Table 1.2. We deﬁne the
U.S.-born as those born in one of the current 50 U.S. states plus Washington,
D.C. For consistency across data sets, we treat the foreign-born children of U.S.born parents and those born in U.S. territories and possessions as foreign born.
The estimate of the foreign-born share of the U.S. workforce in 1915 is the average of 1910 and 1920 from the 1910 and 1920 IPUMS. It should be noted, and is
discussed in more detail in Chapter 8, that the education distribution of recent immigrants is bimodal with respect to educational attainment. There are many with
little education and there are also many with a considerable amount of schooling.
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40. The 1940 Census has been shown to overstate the fraction of older Americans who completed high school when compared with administrative records
during the years when the individuals would have graduated from high school (see
Goldin 1998).
41. Fogel (1964) dispelled the notion that any single innovation, such as the railroads, could have been the impetus to economic growth as had been claimed by
Rostow (1960).
42. The key assumption is that the price paid to each factor of production—a
wage, proﬁt, or rent—is equal to the value of its marginal product (that is, the marginal contribution to production).
43. Among the earliest to point out the role of an augmented stock of labor was
Schultz (1960), who noted, “there are many indications that some, and perhaps a
substantial part, of the unexplained increases in national income in the United
States are attributable to the formation of . . . [human] capital” (p. 571). Denison
(1962) made a large number of adjustments to the labor input in addition to education. Jorgenson and Ho (1999) and Gordon (2000) have reﬁned the analysis further.
44. The wage of each education group is adjusted for differences across the
groups in experience and demographic variables.
45. Jones (2002) argues that the standard growth accounting framework understates the growth contribution of human capital since it does not include the indirect effect on capital investment from the higher incomes generated by increased
human capital. Jones’ alternative framework implies a 1 percent increase in human
capital per worker boosts output by a full 1 percent. In contrast, Bils and Klenow
(2000) argue that standard growth accounting overstates human capital’s causal contribution to growth to the extent that increased schooling endogenously responds
to other sources of improvements in productivity.
46. Jorgenson and Ho (1999), using a slightly different methodology, provide estimates of the educational quality growth of the U.S. workforce since 1948, and
Aaronson and Sullivan (2001), using a methodology close to ours, provide estimates for the post-1960 period. Our estimates of the growth of the educational
productivity of the workforce are quite similar to these estimates.
47. The educational productivity growth estimates for the native-born workforce use the same sources and methods as for the overall workforce in Table 1.2,
but differ in limiting the underlying samples to U.S.-born workers. The difference
between the change in educational productivity for the overall workforce and the
U.S.-born workforce is the immigration impact. The immigration impact includes
the combined impacts of both legal and illegal immigration to the extent possible.
The U.S. censuses and Current Population Surveys attempt to include illegal immigrants and adjust the sampling weights accordingly.
48. Using the alternative growth accounting framework of Jones (2002), which
includes the implied impact on physical capital investment from the higher incomes generated by increased education, our estimates imply the contribution of
education to labor productivity growth was 0.48 percent per year (or 20 percent of
the overall increase) for the full 1915 to 2005 period.
49. The change in output per capita differs from the change in output per hour
because hours per capita declined over the period examined. In practice, GDP per
capita trends can diverge from standard labor productivity measures since GDP in-
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cludes government output while labor productivity measures only cover the business sector. Our estimate of real GDP per capita growth from 1915 to 2005 is
based on data for 1915 to 1960 from Historical Statistics, Millennial Edition (2005),
table Ca9–19, series Ca11; and for 1960 to 2005 from the Economic Report of the
President 2006 (2006), table B31.
50. The rising share of women in the workforce slightly lowered measured labor
quality. Changes in the age composition of the workforce had effects that varied by
subperiod. As children increasingly remained in school until their late teens, the share
of youth in the labor force declined and that contributed to faster growth of labor
quality from 1915 to 1940. The entrance of the large baby boom cohorts into the
labor force from 1960 to 1980 decreased labor force quality because they were young.
As a result, the period from 1960 to 1980 saw an unusually large increase in educational attainment, but unusually small improvement in overall labor quality growth.
As baby boomers acquired work experience, the corresponding increase in labor force
quality from 1980 through 2000 offset the unusually small increase in educational attainment. See DeLong, Goldin, and Katz (2003) for the details of this analysis.
51. Nelson and Phelps (1966) provide a seminal conceptual analysis of the indirect effect of education on economic growth through its impact on hastening the
diffusion of new technologies.
52. Economic growth models that explicitly incorporate the effect of education
within the workforce on the rate of technological progress include Romer (1990)
and Jones (1995).
53. See, for example, Doms, Dunne, and Troske (1997) and Bresnahan, Brynjolfsson, and Hitt (2002). Earlier work showed that more educated farmers were
earlier adopters of new crop varieties and thrived in changing economic and technological environments (Schultz 1964; Welch 1970).
54. Jones (2002) estimates the increasing R&D intensity can account for 49 percent of the growth in U.S. output per worker from 1950 to 1993.

2. Inequality across the Twentieth Century
1. See, for example, Krugman (1990), Prestowitz (1988), and Reich (1991).
2. We illustrate productivity trends using output per hour in the non-farm
business sector from the U.S. Bureau of Labor Statistics (series PRS85006093
from http://www.bls.gov/lpc/home.htm). Trends are similar using GDP per hour
or overall business sector output per hour.
3. See, for example, Baumol, Blackman, and Wolff (1989) and Gordon (2004).
According to Gordon, the growth of GDP per hour worked declined in Europe by
2.52 percent per year, from 4.77 percent per year during 1950–73 to 2.25 percent
per year during 1973–95, as compared with a decline of 1.29 percent per year for
the United States, from 2.77 to 1.48.
4. Although inequality measures vary and there is a vigorous debate over which
are the best, the sharp rise in inequality of family, household, and individual economic resources since 1980 is a robust ﬁnding across a wide range of data sets, inequality metrics, and measures of resources. Mishel, Bernstein, and Allegretto
(2005, 2007) provide a useful summary.
5. In the year 2000, the 90–10 ratio of income per adult equivalent in the
United States was 5.5, but was 3.0 in Sweden, 3.3 in Germany, 3.5 in France, 3.9 in
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Canada, 4.5 in Italy, and 4.6 in the United Kingdom (Brandolini and Smeeding
2006; ﬁgure 2.1).
6. See Burtless and Jencks (2003) on some of the broader social and political
consequences of high and rising recent U.S. inequality.
7. See Dew-Becker and Gordon (2005) on the changing distribution of the
beneﬁts of U.S. productivity growth.
8. A focus on the distribution of annual incomes may be misleading if some of
the variation is driven by transitory shocks and individuals have good access to
credit markets that allow them to smooth consumption. Although a substantial
share (perhaps one-third) of cross-section variation in annual incomes in standard
household data sets represents measurement error or relatively transitory income
shocks, the evolution of inequality of more permanent measures of income (averaging incomes over multiple years or even an entire labor market career) generates
the same trends as the ones we will focus on using annual income measures (Bradbury and Katz 2002; Gottschalk and Danziger 1998).
9. This income measure is used to determine the ofﬁcial U.S. poverty rate. The
U.S. Census Bureau does not include in their deﬁnition of families individuals
living on their own and unrelated individuals in a household, but the trends are
quite similar for household inequality measures including all individuals.
10. The Gini coefﬁcient ranges from 0 to 1 with a higher value indicating
greater inequality. The Gini coefﬁcient can be deﬁned in the following manner.
One begins by ordering income units (households, families, or individuals) from
the poorest to the richest and then plotting the cumulative share of total income
received by income units up to that percentile (on the vertical axis) against each
unit’s percentile point in the income distribution (on the horizontal axis). This
functional relationship is known as the Lorenz curve. The Gini coefﬁcient measures how much the Lorenz curve deviates from the line of perfect equality (the 45
degree line or the diagonal) for which all income units have the same income. The
Gini coefﬁcient is given by the area between the Lorenz curve and the line of perfect equality expressed as a share of the total area below the line of perfect equality
(which is 1⁄2). See Atkinson (1983) on the Gini coefﬁcient, the Lorenz curve, and
alternative measures of inequality.
11. The unusually large jump in the Gini coefﬁcient from 0.404 in 1992 to 0.429
in 1993 partially reﬂects a change in Census survey methodology which increased
incomes at the very top end of the distribution. The basic ﬁnding of rising inequality since the late 1970s versus stable inequality before is robust to changes in the
methodology. See, for example, Mishel, Bernstein, and Allegretto (2005, ﬁgure 1I.)
12. The use of broader CPS measures of household resources that adjust for
taxes and the valuation of in-kind transfers does not change the qualitative ﬁndings
presented here, nor does adjusting household resources for family size. See Cutler
and Katz (1992) and U.S. Census Bureau (2005a).
13. Piketty and Saez (2003, 2006) use tax return data and ﬁnd that the share of
income accruing to the top 10 percent of tax units declined from 33.0 percent in
1947 to 31.9 percent in 1973, and then increased to 44.3 percent in 2005. Moreover, these changes were largely driven by the top 1 percent.
14. On consumption inequality trends, see Cutler and Katz (1991, 1992) and Attanasio, Battistin, and Ichimura (2004). On trends in long-run earnings and income
inequality, see Kopczuk, Saez, and Song (2007) and Gottschalk and Danziger (1998).
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15. Piketty and Saez (2003) even ﬁnd that changes in recent decades in the incomes at the top 1 percent of the distribution are dominated by changes in labor
market earnings. Burtless (1999) discusses the contribution of changes in the inequality of labor market earnings to rising family income inequality.
16. Katz and Autor (1999) and Autor, Katz, and Kearney (2005a, 2007) provide
detailed summaries of the evidence and literature on the changes in the U.S. wage
structure over the last four decades.
17. It is occasionally argued that the large increase in wage inequality of recent
decades has little or no effect on living standards because the U.S. economy generates enormous churning and economic mobility. But the evidence from multiple
data sources shows no increase in earnings mobility in the United States in the past
three decades and possibly even a decrease (Gottschalk and Mofﬁtt 1994; Haider
2001; Kopzuk, Saez, and Song 2007). Recent increases in cross-section (singleyear) wage inequality have, therefore, translated into increased permanent or lifetime inequality.
18. The gap was 0.21 log points (24 percentage points) in 1979 and increased to
0.49 log points (63 percentage points) in 2005 using weekly wage data for full-time,
full-year workers, 25 to 34 years old, from the March CPS.
19. We use full-time, full-year (FTFY) workers, who are deﬁned as those working
at least 35 hours per week and 40 or more weeks per year. The March CPS provides
individual-level data for the period covered on prior year’s annual earnings, weeks
worked, and hours worked per week. Changes in the questions on weeks and hours
worked make information on FTFY workers the most comparable.
20. Lemieux (2006a) and Autor, Katz, and Kearney (2007) similarly document
the growing “convexiﬁcation” of U.S. returns to schooling since 1980 with the returns to post-secondary schooling (especially post-college training) rising sharply
and returns to lower schooling levels increasing modestly.
21. The 1940 Census data cover labor income received in 1939.
22. On the “Great Compression,” see Goldin and Margo (1992), who coined the
term.
23. See, for example, Autor, Katz, and Krueger (1998) and Murphy and Welch
(1993).
24. The material on skill ratios in the 1920s and 1930s is from Goldin and
Margo (1992).
25. Kuznets’ (1953) data extend from 1913 to 1948.
26. See also Goldsmith (1967) and Goldsmith, Jaszi, Kaitz, and Liebenberg
(1954), who revised and extended Kuznets’ estimates. Budd (1967, table 1) reports
Gini coefﬁcient summary measures of the family income distribution based on
Goldsmith’s data, indicating a decline from 0.49 in 1929 to 0.47 in 1935/36 to 0.44
in 1941.
27. These data are from Piketty and Saez (2003). The tax data also show that the
top decile share of wage income increased only slightly from 1929 to 1939 and that
the top 1 percent share of wage income was actually lower in 1939 than in the late
1920s. The wage income shares of top earners (the top decile and 1 percent
groups) subsequently declined sharply in the 1940s.
28. See, for example, Bell (1951), Keat (1960), Lebergott (1947), Ober (1948),
Williamson and Lindert (1980), and Woytinsky (1953).
29. Keat (1960), Ober (1948), and Woytinsky (1953) report such ratios.
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30. Bell (1951) creates a distribution of wages by industry where each wage is an
average for an occupation. He does this for different years and measures percentage changes at points in the distribution. Bell reported only his conclusions
and gives no data. Lebergott (1947) had earlier done about the same thing for two
years, 1900 and 1940, and looked at the degree to which there was convergence in
wages for speciﬁc industries. He chose occupations in each industry that did not
change signiﬁcantly during the 1900 to 1940 period.
31. Williamson and Lindert (1980) construct a long-run series similar in spirit to
Ober’s and, in fact, use Ober’s series for the critical 1907 to 1920 period. Although
their series shows compression in the 1940s, it does not reveal any persistent narrowing from the late nineteenth century to the 1940s. The ﬁnding is due entirely
to an error made in copying Ober’s 1920 data point, the year of an important splice
to the National Industrial Conference Board data (see Williamson 1975, table 11).
The 1920 Ober data point should have been 166 but was, apparently, mistakenly
copied as 186. When that error is corrected, the series has virtually identical properties to Ober’s original series. The premium to still decreases during World War
I, recovers somewhat in the early 1920s but never regains its high pre-war level,
and then decreases again in the 1940s.
32. The Bureau of Labor Statistics publication Employment and Earnings is a recent version of the series.
33. On the relationship between earnings and hours worked in the past and
present, see Costa (1998). There are two industries in the c.1940 data that have the
distribution of weekly, in addition to hourly, earnings: soap and shipbuilding. For
the soap industry, the distribution of weekly earnings is more compressed than that
for hourly wages. The reverse occurs for shipbuilding, but the weekly earnings distribution for shipbuilding in c.1940 is not as dispersed as it was in 1890.
34. There are minor differences between the two years in coverage. The 1890
data exclude piece-rate workers whereas those for c.1940 include them. Men are
less affected by this exclusion than women in 1890. The industries having the
highest fraction of male production workers paid by the piece in 1890 are furniture
and silk. Product lines across the half-century changed in some industries. “Soap
and candles” in 1890 becomes soap in c.1940; silk in 1890 becomes “silk and
rayon” in c.1940. The two tobacco industries change their most important products between the two years. In 1890 “cigars and cigarettes” is mainly cigars and
thus we compare it with cigars in c.1940, while in c.1940 “chewing, smoking, and
snuff,” is mainly cigarettes and we compare it with the 1890 category of “chewing,
smoking, and snuff ,” which excludes the less important cigarette category.
35. For more information on these industries, see Goldin and Katz (2001a, appendix table 1).
36. For 1890, the source is the U.S. Census Ofﬁce (1895b). The hand-trades
(e.g., carpentering, plumbing, plastering, blacksmithing) are subtracted from the
1890 total to make the data comparable with the later deﬁnition of manufacturing.
For 1940, see U.S. Bureau of the Census (1942).
37. These measures refer to log wage differences at various points in the distribution. We use the usual convention that, for example, 90–10 is the log wage at the
90th percentile minus the log wage at the 10th percentile
38. The “ﬂouring and grist mill products” industry is the one exception across
the board, and possibly for good reason since the industry changed radically after
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1890. In 1890, there were almost 18,500 ﬂour-mill establishments in the United
States. With the diffusion of reduction milling and the invention of methods to
grind hard spring wheat, enormous economies of scale resulted ( James 1983). Each
ﬂour mill, in the earlier era, employed just a few high-paid workers, whereas after
the concentration of the industry, the fraction of less-skilled mill employees increased. Note that fully 16 percent of the male employees in the industry were
white-collar workers, many of whom were probably owner-operators (see Goldin
and Katz 2001a, appendix table 1). The 90–10 measure in 1890 inclusive of the
nonproduction workers was 2.94 and it exceeds that in c.1940 of 2.69.
39. The evidence presented in Table 2.1 concerns changes in the dispersion of
wages of male production workers within detailed manufacturing industries. A full
analysis of changes in the overall dispersion of production workers in manufacturing requires knowledge of changes in the dispersion of mean industry wages
for detailed manufacturing industries. The available evidence suggests no
widening of inter-industry wage dispersion in manufacturing over the period
studied. For example, Cullen (1956) ﬁnds that inter-industry wage dispersion
among 84 manufacturing industries narrowed from 1899 to the mid-1930s,
widened in the late 1930s, and narrowed again in the 1940s. Cullen’s estimates indicate that overall inter-industry wage dispersion, as measured by the interquartile range, was quite similar in the 1899 to 1904 and 1937 to 1939 periods.
Accounting for changes in inter-industry wage dispersion is unlikely to alter our
conclusions concerning the substantial compression of the wage distribution
among manufacturing production workers from 1890 to 1940, as well as the further compression in the 1940s.
40. The weights are the production-worker share of the industries in 1940. Of
the nine industries, two (lumber, tobacco: cigarettes) experienced no compression
in the 1940s and one (ﬂouring) may not have for the 1890 to 1940 period. For the
remaining six that did experience a wage compression in the 90–10 in both periods,
the weighted means for the log differences are 24.7 log points for 1890 to 1940 and
14.0 log points for c.1940 to the early 1950s. See Goldin and Margo (1991) for a
discussion of the data used for the nine industries for c. 1940 to the early 1950s.
41. On this point, see the work of Jerome (1934).
42. See also Douglas (1930), who presents the earliest series on the wages of “ordinary white-collar workers,” by which is generally meant most clerical employees
(e.g., clerks, typists, stenographers, secretaries, bookkeepers) and lower-level managers, but not sales workers.
43. Goldin and Katz (1995, table 1). Clerical workers are deﬁned here in three
groups: (1) bookkeepers, cashiers, and accountants; (2) clerks, except those in
stores; and (3) stenographers, typists, and secretaries.
44. The percentage changes are taken from the log point values. The two series
are spliced using the overlap at 1939, assuming that the difference is a factor of
proportionality. The estimate for females uses the log of the average wage ratio
from 1890 to 1914; that for males uses the log of the average wage ratio from 1895
to 1914.
45. Earnings data also exist for ministers of various Protestant denominations and
for public school teachers. The series for ministers also decreases, relative to production workers, before 1940, but the factors causing that decrease are probably
different from those for other white-collar groups since the demand for religious
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training decreased. The series for teachers is subject to various forces, such as the
increased demand for high school instructors in the era of the high school movement.
46. The Boothe-Stigler data are for land-grant institutions and refer to 9- to 10month salaries. See also the notes to Table 2.3.
47. Note in Figure 2.8 that the earnings of professors relative to wage and salary
earners in manufacturing rise considerably in the depths of the Great Depression
but then resume their former level. This feature of the series is characteristic of
other wage series for skilled relative to unskilled workers.
48. The ratio of the earnings of full to assistant professors was virtually constant
from 1910 to 1960. We divide the professor earnings by those for all (wage earnings) manufacturing workers. The production worker series, used in the clerical
work comparison, does not exist for all years. Note that the manufacturing worker
series includes clerical workers in the manufacturing sector.
49. The relative decline in engineering salaries is less apparent in the data for
“beginning engineers” (Table 2.3, cols. 1 and 2) than it is for “all engineers” (Table
2.3, col. 5).
50. See Goldin and Margo (1992, table 7) on the Interstate Commerce Commission (I.C.C.) series for skilled and unskilled railroad workers and also for the National Industrial Conference Board (N.I.C.B.) series relating to the hourly pay of
skilled and semiskilled workers in manufacturing relative to unskilled workers in
manufacturing.
51. The decrease in the 1970s is the major instance in which the returns to college education do not track changes in the wage structure generally.
52. Goldin (1999) estimates the returns to education in precisely that manner.
53. State censuses all but disappeared in the 1930s and did not reappear with the
improved post-Depression economy because of extensions to the federal census
and other expansions in federal data collection.
54. Iowa had more than 1,000 towns with populations of fewer than 1,200 persons in 1915.
55. These data are for 1914 and reﬂect the contemporaneous graduation rate
among youths approximately 17 years old and that for enrollment among youths
about 14 to 17 years old. Even though Iowa was ranked tenth in graduation, its
graduation rate in 1914 was just 19 percent; its contemporaneous enrollment rate
was 31.5 percent.
56. See Goldin and Katz (1999b, table 4).
57. By “returns to education” we do not mean the internal rate of return, but,
rather, the coefﬁcient on years of education in a (log) earnings regression. That is,
the usual assumptions of Mincer’s (1974) framework apply—that there are no direct costs of education to the individual and that all persons are in the labor force
for the same number of years independent of educational attainment. See Card
(1999) on the problems of “ability bias” and other issues involved in providing a
causal interpretation of such estimates of the returns to education.
58. The material on Iowa counties is from Goldin and Katz (1999b).
59. We use the 1940 Census occupation codes.
60. The Census years are 1940, 1950, and 1960, but income is for the previous
year. In the discussion, we will often use the federal Census year for convenience,
similarly for the 1915 Iowa State Census.

Notes to Pages 80–95

395

61. The 1915 data are restricted to non-farm male workers. The 1950 Census
restricted to Iowa produces a rather small sample.
62. Not surprisingly, educational returns also decreased between 1915 and 1960
(Table 2.6, rows 1 and 3).
63. Income from farming was the most important source of self-employment
income in the 1915 Iowa data. In comparing the farm income data from the Iowa
state census with that on gross agricultural income from the agricultural census,
we have concluded that the 1915 Iowa data are, by and large, net income measures.
64. There were 24 colleges and universities in Iowa in 1897 of which two were
under state control. The rest were small sectarian liberal arts colleges. See the data
sources in Goldin and Katz (1999a).
65. See Chapter 7 and Goldin and Katz (1999a) on the evolution of U.S. colleges
and universities. Many of the “older” institutions that had been staffed by a handful
of faculty were transformed into more modern colleges by expanding in size and
having greater specialization in teaching.
66. The evidence is from Bishop (1989).
67. See Taubman and Wales (1972).
68. The estimates differ slightly for the high school calculation but not at all for
the college calculation.
69. These estimates use the 1915 Iowa State Census sample and the 1940
IPUMS.
70. “The present assault upon capital is but the beginning. It will be but the
stepping-stone to others, larger and more sweeping, till our political contests will
become a war of the poor against the rich—a war constantly growing in intensity
and bitterness” (Pollock v. Farmers Loan 158 US 601, 1895).

3. Skill-Biased Technological Change
1. See Autor, Katz, and Kearney (2005b) and Lemieux (2006b) on the recent
patterns of the evolution of U.S. residual (within-group) wage inequality.
2. Skill-biased technological change refers to any introduction of a new technology, change in production methods, or change in the organization of work that
increases the demand for more-skilled labor (e.g., college graduates) relative to
less-skilled labor (e.g., non-college workers) at ﬁxed relative wages.
3. See Bresnahan and Trajtenberg (1995) on general purpose technologies and
their contributions to economic growth.
4. See Tinbergen (1974, 1975) and Freeman (1975) for pioneering analyses of
how the evolution of the wage structure depends on a race between technological
advance and access to education.
5. See Cline (1997) for a comprehensive evaluation of the international trade
explanation for changes in the U.S. wage structure in the 1980s and 1990s.
6. The percentage college wage premium (adjusted for demographics) can be
derived by exponentiating the log college/high school wage differential shown in
the ﬁnal column of Table 3.1, subtracting 1, and then multiplying by 100. The
levels of the log college wage premium from the Census and CPS are not fully
comparable due to differences in the construction of hourly wages in the two surveys. Thus, we add the 2000 to 2005 CPS change in the log college premium to the
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2000 Census log college premium to get a 2005 log college premium that can be
compared to the 1950 Census log college premium.
7. See Bound and Johnson (1992), Katz and Autor (1999), and Katz and
Murphy (1992) for more detailed expositions of this framework.
8. Changes in institutional factors or norms of wage setting that lead to deviations from competitive labor market outcomes could have played a role, although
the basic logic of the framework would still hold, as would the implication that the
relative demand function shifted outward as long as ﬁrms remain on their labor demand curves. It is possible that institutional factors, such as unions, produced employment levels off the demand curve and that declines in union strength could
have led to a reduction in the relative wage and employment of less highly educated workers even in the absence of demand shifts against them.
9. Autor, Katz, and Krueger (1998) ﬁnd that growth in the employment and
wage bill shares of more-educated workers from 1960 to 1996 is dominated by
within industry changes using data on U.S. three-digit industries. Dunne, Haltiwanger, and Troske (1996) show that the growth in the nonproduction worker
share in U.S. manufacturing has been dominated by within plant changes since
1970. Borjas, Freeman, and Katz (1997) illustrate that between industry labor demand shifts from international trade explain only a modest portion of the rise in
the demand for more-skilled U.S. workers from 1980 to 1995.
10. Doms, Dunne, and Troske (1997) provide a detailed plant-level analysis of
the correlates of the adoption of new technologies in U.S. manufacturing in the
1980s and 1990s.
11. Autor, Katz, and Krueger (1998) document strong positive correlations of
skill upgrading with computer investments, increases in capital intensity, R&D investments, and increased employee computer usage for U.S. industries. Allen
(2001) demonstrates a positive relationship between the employment of scientists
and engineers and the employment of more-educated workers. Machin and Van
Reenen (1998) ﬁnd positive effects of R&D intensity of the growth of both nonproduction employment and high-education employment for an industry panel for
seven OECD countries.
12. On the banking sector, see Autor, Levy, and Murnane (2002) and Levy and
Murnane (1996). Levy, Beamish, Murnane, and Autor (1999) examine auto repair,
and Bartel, Ichniowski, and Shaw (2007) study the valve industry.
13. Bresnahan, Brynjolfsson, and Hitt (2002) study these issues combining a detailed survey of senior human resource managers on organizational practices and
labor force characteristics with detailed information on information technology investment for U.S. companies in the mid-1990s.
14. Bresnahan (1999) and Autor, Levy, and Murnane (2003) posit such an organizational complementarity between computers and workers who possess both
greater cognitive skills and greater people skills.
15. Friedberg (2003) and Valletta (2006) use questions on computer use at work
from a series of CPS Computer and Internet Use supplements to document the
growth of U.S. employee computer usage.
16. See, for example, Berman, Bound, and Griliches (1994) and Autor, Katz, and
Krueger (1998).
17. The approach, following Katz and Murphy (1992) and Autor, Katz, and
Krueger (1998), is to relate the college–high school wage differential to the relative
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quantities and demands for these education classes expressed as “equivalents.” College equivalents are given by college graduates plus half of those with some college;
high school equivalents are those with 12 or fewer years of schooling plus half of
those with some college. A calculation of demand shifts for college graduates requires an estimate of the degree of substitutability of college and non-college
workers in production (including the substitutability for consumers between products that are more- and less-intensive in college equivalents). These substitution
possibilities are summarized by a key parameter known as the aggregate elasticity
of substitution. Our measures of demand shifts for college equivalents are calculated using our preferred estimate of the aggregate elasticity of substitution between college and high school equivalents (1.64). In Chapter 8, we develop this
framework in more detail, extend the analysis to cover 1915 to 2005, provide new
estimates of the aggregate elasticity of substitution, and explore the sensitivity of
the results to different assumptions about the parameter.
18. Autor, Katz, and Kearney (2006, 2007) show that the slowdown in relative
demand growth for college workers since 1990 reﬂects changes in the composition
of skill demand growth. Demand growth has remained strong for those with postcollege education and for the highest-earning college graduates, has accelerated
for in-person service jobs employing the least-educated workers, and has slowed
for “middle skilled” workers including many with a four-year college degree or
some college.
19. The direct estimation of a supply-demand model of the college wage premium using annual data from 1963 to 2005 leads to the same conclusion, that reasonably stable rapid secular growth in demand combined with a slowdown in relative supply growth after 1982 can largely explain the evolution of the college wage
premium during the last four decades (Autor, Katz, and Kearney 2007). But such
an annual time-series analysis suggests some acceleration in the relative demand
for college equivalents in the 1980s combined with a deceleration in the 1990s. We
extend this time-series analysis to 1915 to 2005 in Chapter 8. A similar model extended to allow for multiple age and experience groups also helps explain the larger
rise in the college wage premium for younger workers since 1980 through the
slowdown in the growth of relative skill supplies, both overall and between birth
cohorts (Card and Lemieux 2001).
20. See, for example, Nelson and Wright (1992), who state that “there is no
reason to believe that the [U.S. manufacturing] labor force was particularly well
educated by world standards” (p. 1947). Although the manufacturing labor force
was less well educated than the average worker with the same demographic characteristics, Nelson and Wright do not consider the fact that many of these workers
were well educated by the standards of the industrial world. The main reason that
they do not consider this fact is that they rely on Maddison’s (1987) data on years
of secondary school education across various countries. As we demonstrated in
Chapter 1, these data are incorrect and vastly overstate educational attainment in
Great Britain and other European nations.
21. These tabulations use the 1900, 1920, and 1940 Census IPUMS and include
males 14 years and older with gainful occupations for 1900 and 1920 and in the
labor force for 1940. Blue-collar workers for the purposes of these tabulations include those in craft occupations, operatives, and laborers (excluding farm laborers).
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22. Our substantive ﬁndings are similar if we look, instead, at the educational attainment of all workers, all male workers, or all blue-collar workers, rather than restrict attention, as we do, to 18- to 34-year-old blue-collar males. The age limitation is imposed because the educational attainment reported by older Americans in
the 1940 Census appears overstated (see Goldin 1998).
23. The sample is restricted to the currently employed. In 1940 more than 10
percent of those in the labor force were unemployed and another 4 percent were
on work-relief.
24. The list would probably include many others in the batch and continuousprocess group if the 1940 Census tabulated ﬁner categories of industries, e.g., distilled liquors and pharmaceuticals. Industries are deﬁned as high-technology if a
large percentage of their total labor force were engineers, chemists, and other scientiﬁc personnel, similar to currently used deﬁnitions.
25. In 2000, 28 percent of the U.S. male labor force 25 to 34 years old had 16 or
more years of schooling. All ﬁgures are based on tabulations from the 1940 and
2000 IPUMS for the labor force, which includes the unemployed and, in 1940,
those on emergency work relief. The comparison is robust to including only the
employed.
26. The 1940 IPUMS separately identiﬁes 61 manufacturing industries that, for
the most part, correspond to current 3-digit SIC industries and some of the larger
4-digit industries.
27. The results differ trivially if years of education instead of the percentage
graduating from high school were used.
28. The standard deviation of the share of high school graduates among young,
male, blue-collar workers across manufacturing industries is 0.086, as compared
with 0.080 for the adjusted industry coefﬁcients. A more extreme adjustment uses
the mean industry residuals from an analogous regression but excluding the industry dummies. In that case, the standard deviation of the share of high school
graduates is 0.071.
29. See Burdge (1921, table 24-L, p. 339).
30. The group interviewed included employed boys between the ages of 16 and
18 in cities with more than 25,000 people. Those who were not employed in the
metal trades were in a variety of industries, such as wood, clothing, food, textiles,
and leather, and also in transportation and construction. Of course, the majority of
boys who did some high school were in the clerical trades.
31. Data on employment by detailed (4-digit) industries from the 1909 to 1929
censuses of manufactures indicate that the majority of employees in ﬁve 1940
Census industry categories (beverages, dairy products, grain-mill product, paints
and varnishes, and petroleum reﬁning) worked in industries classiﬁed by Chandler
(1977) as using continuous-process or batch production methods. Consistent with
our framework, these industries employed a disproportionate share of moreeducated blue-collar workers in 1940: 36.0 percent of young, blue-collar workers
in these continuous-process and batch production industries had 12 or more years
of schooling as compared with 27.1 percent in the remainder of manufacturing. It
should also be noted that some of the more-educated industries remained rather
artisanal in their methods of production (e.g., jewelry).
32. The industry categories in the 1940 Census are broader than those in the
earlier censuses of manufactures. We aggregated the earlier data to conform to the
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1940 categories for our analysis of the determinants of industry variation in education levels (see the data appendix to Goldin and Katz 1998).
33. The education data are adjusted for differences in age composition, urbanization, and geographic distribution of employment. The regression results are
quite similar when we use the actual industry-level high school graduate share of
18- to 34-year-old, blue-collar males (unadjusted for differences in age composition and geography) in 1940 as the dependent variable.
34. These industries were chosen because oleomargarine production used a
continuous-process technology, whereas lumber and timber were mainly factory
produced. The ratio of capital to wage-earners in lumber and timber was $1,693
but it was $5,871 in oleomargarine in 1909.
35. See Du Boff (1979).
36. For various reasons, the measurement of horsepower driven by generated
electricity is imprecise. The generated electricity variable is estimated using the
procedure described in Du Boff (1979, appendix A), although see Jerome (1934) for
another method. The problem is that motors powered by generated electricity
were often rated above their actual use, which is limited by the horsepower of the
prime movers, whereas those powered by purchased electricity can be run at or
above their rating.
37. See Jerome (1934), Nelson (1987), and Nye (1990). In iron and steel “the
proportion of common laborers was cut approximately in half from 1910 to 1931.
The evidence is unmistakable,” notes Jerome, “that recent progress has eliminated
unskilled labor to a much greater extent than other grades” (1934, p. 63). In all the
industries mentioned, the use of conveyors, traveling cranes, jitneys, carriers, industrial trucks, and other handling devices reduced the relative demand for unskilled labor. The changes, moreover, were evident as early as 1916. We ﬁnd, from
the 1910 and 1940 Census IPUMS, that laborers as a share of total manufacturing
employment declined from 23.6 percent in 1910 to 14.3 percent in 1940.
38. Electricity played a complex role in increasing the relative demand for skilled
workers. Although Nye (1990, pp. 234–235) concludes that electricity increased
the relative demand for skill, he also describes opposite effects. “As the electriﬁed
factory evolved it required a different mix of labor and management . . . more
middle management; more engineers and technicians; fewer artisanal workers; and
a more complex grading of worker skills, with many more semiskilled laborers . . .
and far fewer unskilled workers. . . . Boy mule drivers in coal mines, carriers in tire
factories, or shovelers of raw materials in steel mills saw their work taken over by
electric locomotives, conveyors, and cranes . . . as a few skilled men using expensive machines did work formerly performed by a mass of the unskilled.” The increase in purchased electricity use, moreover, decreased the need for prime movers
and the skilled labor that serviced them. See also Du Boff (1979) and Devine (1983)
on the transition from mechanical to electric drive and the introduction of group
and unit drive motors.
39. The adjustment in Table 3.4 for the growth of the industry will account for
some of this factor. The newness of the capital stock concerns the replacement of
the shafts and pulleys of the older system of power with separate machines (unit
drive) associated with electricity. Note that either generated or purchased electricity could have accomplished the same transformation. Data on the average
horsepower of motors suggest that ﬁrms with purchased electricity switched more

400

Notes to Pages 114–119

completely to unit drive (smaller motors) whereas those generating their own appear to have used group drive more.
40. See, for example, the descriptions of positions in electrical machinery, glass,
medicinal manufacturing, paint and varnish, and the printing trades in U.S. Department of Labor (various years, 1918–1921).
41. Electrical Merchandising (1922).
42. The earliest nationally representative sample with data on earnings and education is the 1940 IPUMS, which contains earnings data for 1939. The coefﬁcient
on years of schooling for the blue-collar sample is 0.083 (s.e. = 0.0013) in a log
(full-time equivalent) weekly earnings equation that includes potential experience
and its square. The analogous regression for young, male, ordinary white-collar
workers (white, 18–34 years old, sales and clerical occupations) in manufacturing is
0.091 (s.e. = 0.0028). The blue-collar and ordinary white-collar samples contain
27,942 and 4,892 observations, respectively. The estimated return in the bluecollar sample is 7 percent when a full set of state dummies are also included.
43. The standard error on the 0.065 coefﬁcient is 0.0012.
44. Our 1915 Iowa State Census sample contains 3,134 white, male, non-farm,
blue-collar workers, 18 to 34 years old. The mean of schooling in this sample is
8.05 years, and 19.5 percent attended some high school or college. The estimates
of returns to schooling in Iowa in 1915 are similar for a broader sample of young,
male, blue-collar workers that include workers in service occupations as seen in
Table 2.5 of Chapter 2.
45. Within-industry variation over the 1909 to 1929 period leads to similar conclusions to the between-industry regressions reported in Table 3.6. There are positive and signiﬁcant relationships between the change in the (log) average earnings
of production workers from 1909 to 1929 and changes in capital intensity and electricity use (conditional on controls for changes in the other covariates included in
the Table 3.6 regressions).
46. The wage premia use the 1929 coefﬁcients. The actual difference in wages is
33 percent. Oleomargarine had a capital-to-labor ratio in 1919 of $8,759 and 69.4
percent of its horsepower came from purchased electricity; the numbers for
lumber and timber are $3,028 and 27.5 percent, respectively.
47. Another interpretation is that the wage differentials reﬂect premia for identically skilled individuals working in more capital- and electricity-intensive industries
in which there was greater worker bargaining power and managerial discretion
(e.g., Slichter 1950). That may well be the case, but the strong correlation between
wages in the 1909 to 1929 period and education in 1940, by industry, provides evidence that the compositional effect matters. There is, as well, a relationship between the high-education industries given in Table 3.3 and the percentage of the industry’s 1910 labor force that was “machine related” (e.g., machinist, electrician).
48. Chandler (1977).
49. Goldin and Katz (1998, table 6).
50. See, for example, Braverman (1974) and Piore and Sabel (1984).
51. Acemoglu (1998, 2002) emphasizes a market-size effect whereby growth in
the share of more-educated workers produces a larger market for more skillintensive technologies and creates economic incentives for the R&D sector to produce more skill-biased innovations. Galor and Moav (2000) focus on the increase
in supply of R&D workers from a more-educated workforce. These approaches
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imply that the large secular increases in U.S. educational attainment over the twentieth century and the growth of new organizational forms should have generated
an accelerating rate of increase in the relative demand for the more skilled.
52. U.S. Census Ofﬁce (1895a); U.S. Bureau of the Census (1933).
53. Data on the operating establishments for U.S. manufacturing industries
since 1958 are based on the Annual Survey of Manufactures and the censuses of
manufactures. Data from 1958 to 1996 are from the NBER Manufacturing Productivity Database (Bartelsman and Gray 1996). Data for 1996 to 2004 are from
the U.S. Census Bureau (2005b).
54. The reason that the ratio of the wage bill between skilled (S) and unskilled
(U) labor would not change is that the deﬁnition of σ = 1 along a relative labor demand curve is that (wS ⋅ LS / wU ⋅ LU) is a constant, where w = wage and L = labor.
55. Since the relative earnings of nonproduction workers declined from 1890 to
1929 and increased from 1960 to 1999, the rate of growth of the relative demand
for nonproduction workers would be even greater in the earlier, relative to the
later, period if this elasticity of substitution were below 1. Of course, the sign pattern could reverse if the elasticity of substitution were sufﬁciently larger than 1.
The elasticity of substitution between skilled and unskilled labor is likely to be
lower for an individual sector (manufacturing) than for the overall economy. The
economy-wide (aggregate) elasticity of substitution includes consumer substitution
possibilities across the products of different sectors (e.g., manufactured goods as
opposed to services). Thus, our preferred estimates for the aggregate elasticity of
substitution, in the 1.5 to 2 range, mean that a sector-level elasticity of substitution
for manufacturing of 1 is plausible. See Katz and Autor (1999) on these aggregation issues and on the role of the elasticity of substitution between more- and lessskilled workers in the estimation of relative labor demand shifts.
56. See Goldin and Katz (1995) and Autor, Katz, and Krueger (1998). For example, the share of manufacturing employment in the top ﬁve (two-digit) industries by education (petroleum, chemicals, electrical machinery, printing and publishing, and scientiﬁc instruments) expanded from 10 percent to 16 percent during
the 1910 to 1940 period (Goldin and Katz 1995, table A4).
57. Goldin and Katz (1998, table 7).
58. We probe the issue in more detail in Chapter 8.
59. The full framework is contained in Goldin and Katz (1998).
60. The term “artisan” is used here to mean a worker who produces virtually the
entire good in a production process containing almost no division of labor.
61. James and Skinner (1985) divide industries in 1850 into two categories:
“skilled” (e.g., woodworking) and “unskilled” (e.g., clothing). They ﬁnd that in
both skilled and unskilled industries raw materials were the relative complements
of physical capital, although the effect was greater in the skilled sector. More importantly for the capital-skill complementarity hypothesis is that skilled labor was
the better substitute for capital in its sector than was unskilled labor in its. Thus an
increase in capital (or raw materials) would have decreased the relative demand for
skilled labor. Cain and Paterson (1986) do not consider skill differences but ﬁnd,
analogous to James and Skinner, that capital and raw materials were relative complements and that both together substituted for labor. Williamson and Lindert
(1980), however, assume capital-skill complementarity and generate, in their
model, rising inequality with capital deepening during the nineteenth century.
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62. See Hounshell (1984) on gun making. According to Sokoloff (1986), some
initial deskilling, for example in shoemaking, involved little capital, and no mechanization. It was, rather, of the Smithian pin-factory variety. Landes (1972) takes an
opposing view. Braverman (1974), among others, argues that industrialization and
mechanization served to deskill a host of artisanal trades and to reduce the relative
earnings of craftsmen.
63. See Atack (1987) and Sokoloff (1984) on the transition from the artisanal
shop to the factory in the nineteenth century. Both make the important point that
the transition was slow in some industries and it depended not just on technological change in manufacturing (often in the organization of work) but also on decreases in transport costs. In some industries (e.g., boots and shoes, clothing, furniture, leather, meatpacking, tobacco) a signiﬁcant minority of value added was
produced in artisanal shops ( < 7 employees with no power source) even as late as
1870, while in others (e.g., saddlery), the majority of value added came from artisanal shops in 1870.
64. Recall that the term “batch” refers to production “in a batch,” generally used
for liquids (e.g., liquors), semi-solid liquids (e.g., oleomargarine), or molten metals
(e.g., steel, aluminum). It is not to be confused with another usage, the production
of items in batches (e.g., clothing pieces) for later assembly.
65. Braverman (1974, p. 146) quotes Eli Chinoy on automobile production:
“Final assembly, for example, had originally been a highly skilled job. Each car was
put together in one spot by a number of all-around mechanics.” See also Hounshell (1984).
66. The full model is contained in Goldin and Katz (1998). Atack, Bateman, and
Margo (2004, 2005) explore several of the empirical implications of the model.
67. Jerome (1934) illustrates this point for many industries.
68. A walk through most any factory today—one that assembles autos or their
parts, makes high-grade steel, or fabricates just about anything except clothing—
will reveal few production operatives but many capital-maintenance workers. In
one auto assembly plant we visited, an engineer proudly reported that any human
welder we saw would soon be replaced by robots.

4. Origins of the Virtues
1. The enormous racial divide in access to schooling and in educational resources, from the founding of the republic to at least the 1970s, has been the major
exception to “egalitarianism” in U.S. educational institutions.
2. See Easterlin (1981) and Lindert (2004), for example. Later in this chapter
we explore the enrollment data of the early U.S. censuses and raise questions about
these and the attendance data for selected states.
3. We distinguish between “schooling,” for which we mean the contemporaneous level of enrollment, attendance, or graduation, and “education,” for which
we mean the average years (and quality) of schooling attained by a population.
4. Watson (2006) documents the rise in U.S. residential segregation by economic status since 1970.
5. The U.S. Ofﬁce of Education did not collect information on the number of
school districts until 1932 when it reported that there were 127,531 (Historical Statistics, series H 412). It is likely that there were more in 1900. Even though some
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school districts were extremely large, for example the New York City school district enrolled almost 560,000 school children in 1900, most youths lived in small
towns and rural areas in 1900. Only 22 percent of 5- to 14-year-olds lived in cities
with more than 25,000 people, and 27 percent resided in cities with more than
10,000. Fully 60 percent lived in rural areas or towns with fewer than 1,000 persons. U.S. Ofﬁce of Education, Annual Report (1900–01), p. 1547; U.S. Bureau of
the Census (1975), series A 57–72; IPUMS for the 1900 U.S. census of population.
6. Lindert (2000, 2004) emphasizes the role of decentralization in spurring educational advances in the nineteenth century. According to Lindert, the United
States, Canada, and Prussia had decentralized systems, while Great Britain and
Scandinavian countries were highly centralized, which allowed national elites to
gain control of educational decisions. Even though Prussia is deemed “decentralized” by Lindert, Ringer (1979, p. 32) notes that “a fairly homogeneous national
system of education emerged even before 1870, especially at the secondary and
university levels.” The imposition in 1812 of state “leaving exams” in Prussia underscores the centralization of educational control. See also Fishlow (1966b, p.
435) on the growth of centralization in Europe relative to the United States in the
late nineteenth century. According to Fishlow, local sources in England provided
75 percent of primary school income in 1876 with half coming from private
sources, but by 1900 Parliamentary grants exceeded 50 percent of income and private fees had been eliminated. France, which had been highly centralized for both
fiscal and curriculum matters, further centralized in the late nineteenth century.
In 1877, the French central government provided 25 percent of public primary
school revenue but by 1900 it accounted for 80 percent. Fishlow notes a similar
trend in Prussia with respect to its school-tax law.
7. Burdge (1921) reports the ﬁndings of a 1918 New York State survey of 16- to
18-year-old males in the state. Among the employed boys who graduated high
school and were from cities with more than 25,000 residents, 92 percent indicated
they wanted to work in white-collar occupations and 82 percent were currently employed in such jobs. In contrast, among those who completed no years of high
school 57 percent desired white-collar jobs and 46 percent were currently employed
in them. The 1915 Iowa State Census provides similar results. Among 18- to 24year-old males living in Iowa’s larger cities, 82 percent of high school graduates
were white-collar workers whereas just 21 percent of those without any high school
were. For women in the same age group, the fractions are 95 percent for high
school graduates and 41 percent for those with no high school (see Appendix B).
8. The First Amendment (the Establishment Clause) says: “Congress shall
make no law respecting an establishment of religion, or prohibiting the free exercise thereof.” The Supreme Court decision, Zelman v. Simmons-Harris (no.
00–1751, June 27, 2002), which upheld the use of public vouchers by parents to
send their children to religious schools in Cleveland, may have important consequences in general for the use of vouchers by denominational institutions and,
more important, for the nation’s public school systems.
9. We deﬁne “common school” below. By “free” schooling we mean education
for which the marginal cost to the user is zero.
10. “Wisdom, and knowledge . . . depend on spreading the opportunities and advantages of education in the various parts of the country . . . it shall be the duty of
legislatures and magistrates, in all future periods of this commonwealth, to cherish
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the interests of literature and the sciences, and all seminaries of them; especially the
university at Cambridge, public schools and grammar schools in the towns” (Constitution of the Commonwealth of Massachusetts, chapter V, section II). For state
constitutions (and their changes over time), see John Wallis’s, University of Maryland and the NBER State Constitutions Project, which at the time of this writing
was located at http://www.stateconstitutions.umd.edu/index.aspx
11. See Kaestle (1983) for a ﬁne introduction to the literature on education in
the period of the early republic and Rudolph (1965) for some of the primary
sources.
12. Benjamin Rush, “Plan for the Establishment of Public Schools” (1786), in
Rudolph (1965, pp. 4, 6).
13. Benjamin Rush, “Thoughts Upon the Mode of Education Proper in a Republic” (1786), in Rudolph (1965, p. 19).
14. Kaestle and Vinovskis (1980, chapter 5).
15. On local and state taxation, see Stewart (1914, pp. 77–92), who provides
much of the evidence cited in this section.
16. Fernandez and Rogerson (2003) analyze the impact on educational resources
and equity of alternative school ﬁnance systems with an emphasis on the degree of
centralization of school ﬁnance decisions.
17. Hoxby (1996, 1999) discusses efﬁciency-equity tradeoffs, the importance of
competition among school districts in efﬁciency, and the role of sorting among
school districts within a Tiebout framework.
18. On the role of property taxes, and the assumptions needed to obtain different
incentive effects from the property tax as opposed to an income tax, see Hoxby
(1996).
19. Among the states entering the Union after the original 13, only Maine,
Texas, Vermont, and West Virginia did not receive land grants. Three of them
were carved out of pre-existing states and Texas owned its own land. See, for example, Cremin (1951), p. 119.
20. Cubberley (1934, orig. pub. 1919; chapter IV). Randall (1844, p. 83) provides
annual data from 1815 to 1843 on the amount paid from the state treasury, the
amount received by the districts, and the amount paid by individuals on rate bills.
21. The term “common school revival” was used by the U.S. Commissioner of
Education in 1900 to describe the fervent campaigning for free schooling in the
1840s (see Fishlow 1966a).
22. The deﬁnition of “rural” used here is any place with fewer than 2,500 people
(IPUMS of the 1850 federal census of population).
23. Landes and Solmon (1972) provide evidence of the ineffectiveness of state
compulsory schooling laws in the late nineteenth century. Compulsory schooling
laws were not effective until the early twentieth century and by then most of the
children who would have been constrained by the laws were already in school
(Goldin and Katz 2003). We address the role of state compulsory education legislation from 1900 to 1940 in Chapter 6.
24. Kaestle and Vinovskis (1980, table A2.2).
25. Of the top ten cities by population in New York in 1850, seven (ranked by
size: New York City, Brooklyn, Buffalo, Rochester, Troy, Syracuse, and Utica) had
abolished the rate bill by 1853.
26. This paragraph relies on Cubberley (1934, orig. pub. 1919, p. 200).

Notes to Pages 144–147

405

27. Aurner (1914, pp. 21–22, 47). All of Iowa’s schools became free in 1858.
28. Fishlow (1966a, table 1) uses mainly U.S. decennial census documents from
the censuses of schools (as opposed to an actual census of individuals). The “school
census” was continued in the 1850 to 1870 Social Statistics of the Census, although
the censuses also asked individuals whether they attended school for at least one
day in the previous year and also their occupation.
29. The data given are for enrollment, not attendance, and may be overstated for
various reasons. The work of Kaestle and Vinovskis (1980, table A2.5; Vinovskis
1972) on antebellum Massachusetts schools implies that the attendance rate c.1840
for 5- to 19-year-olds was around 43 percent, far lower than the enrollment rate.
They report average daily attendance rates among all children and youth under 20
years old as 37 percent in Massachusetts during the 1840 to 1880 period. We use
their estimates for the attendance rate of 0- to 4-year-olds and the fraction of the
population in each age group from Census of the United States (1841, pp. 8–9) to
obtain the estimate of 43 percent for the 5- to 19-year-old group. Even if enrollment rates are overstated, there is no reason to believe that they are more overstated in New York State than in Massachusetts.
30. Computed from the IPUMS of the 1850 and 1860 population census.
31. We have not corrected the ﬁgures for differences in urbanization and other
possible intermediating factors, but these would not lead us to reject the conclusion that the rates were similar between the two states. As is noted in Table 4.1,
many of the larger cities of New York had free schooling long before the state abolished rate bills.
32. Data for the Midwest are from Fishlow (1966a, p. 49) and are from the
school census.
33. This is also the point made by Fishlow (1966a). According to Fishlow, increased enrollment in the 1840s and 1850s occurred, in many states, prior to the
abolition of the rate bills. Only after enrollment increased did free schooling pass
at the state level. Fishlow does mention that Louisiana was the only state in the
South to adopt a free school law before the Civil War (in 1847), and that it experienced the third greatest gain in the South in (white) enrollment from 1840 to 1850.
The two other states (North Carolina and Tennessee) with large enrollment gains
had increases in school revenue due to the distribution of revenue in 1837 by the
federal government from the sale of land surplus (p. 52).
34. We demonstrate a similar result with regard to state compulsory education
and child labor laws in Goldin and Katz (2003). See also Chapter 6.
35. For a complete history of state educational ofﬁces, see Cubberley and Elliott
(1915). New York, in 1812, appointed the ﬁrst state ofﬁcer to supervise schools, but
the ofﬁce was abolished in 1821. Although in the 1820s some secretaries of state
were asked to act as the state superintendent of schools, it was not until the 1840s
that various states began to appoint individuals to a separate ofﬁce of state superintendent of schools. In that sense Mann’s position was a ﬁrst in the history of state
educational ofﬁces and was, according to Cubberley (1934, orig. pub. 1919), the
ﬁrst real state board of education in the United States.
36. See Kaestle and Vinovskis (1980), chapter 8 on Mann’s political problems
with the Massachusetts state legislature.
37. Mann (1891, vol. 3, pp. 94–95). Also see Vinovskis (1995), chapter 5, who is
critical of Mann’s empirical methodology.

406

Notes to Pages 148–152

38. See, for example, Bowles and Gintis (1976). Field (1979) uses cross-section
evidence from Massachusetts to suggest that the Irish inﬂux led industrialists to
lengthen the school term for social control and other related reasons.
39. For the details on the referendum for taxation in Indiana and for free schools
in New York State, see Cubberley (1934, orig. pub. 1919, chapter 6).
40. Mann, as well as many others throughout U.S. history who have been associated with the separation of church and state, espoused nonsectarian schools but
not secular teaching. According to Mann: “Our system . . . earnestly inculcates all
Christian morals; it founds its morals on the basis of religion; it welcomes the religion of the Bible. . . . But here it stops” (Mann 1891, vol. 4, pp. 222–340). See also
Nord (1995), who notes that Unitarians allowed that schools could teach religious
morals without reference to a particular theological system.
41. See Michaelsen (1970) and Glenn (1988). The third article of the Declaration of Rights of the Massachusetts Constitution states “the people of this commonwealth have a right to invest their legislature with power to authorize and require . . . towns, parishes, precincts . . . to make suitable provision . . . for the
institution of the public worship of God, and for the support and maintenance of
public Protestant teachers of piety, religion, and morality.” With the change in this
article, the Congregational order was disestablished.
42. Not until 1963 did the U.S. Supreme Court, in Abington Township v. Schempp
(374 U.S. 203), prohibit bible reading and the recitation of the Lord’s Prayer in
public schools.
43. Cubberley (1934, orig. pub. 1919, p. 238). See Michaelsen (1970) and Stokes
and Pfeffer (1964) on the narrowly defeated Blaine amendment voted in 1876 (63
percent of the House voted for it; 39 percent voted afﬁrmatively on the Senate version). The House version of the Blaine amendment read: “No State shall make any
laws respecting an establishment of religion . . . ; and no money raised by taxation
in any State for the support of public schools . . . shall ever be under the control of
any religious sect” (Stokes and Pfeffer 1964, p. 434). The Senate version was similar. With the defeat of the Blaine amendment, a congressional law (Enabling Act)
was passed in 1876 requiring that all newly admitted states establish a provision in
their constitution against the public support of sectarian schools (Michaelsen 1970,
p. 68). Because all states had amended their constitutions or enacted legislation to
prevent public funding for sectarian schools it was deemed reasonable that newly
admitted states be required to do the same.
44. This story has been well told by several historians, among them Kaestle
(1973) and Ravitch (1974).
45. Kaestle (1973, chapter 2) remarks that school fees for “common pay schools” in
New York City in the mid-1790s were low enough that all but the very poorest could
attend. The fees he reports were about $2.50 (or 20 shillings) per child per quarter.
Annual family income would have been $250 for a laborer who worked 250 days and
around $350 for a house carpenter (Adams 1967, table 1 for Philadelphia or New
York City, see table 16). If a family had three school-aged children each of whom went
to school for two quarters a year, the fees would have amounted to 4 to 6 percent of
annual income but a considerably larger fraction of income net of necessities.
46. Kaestle (1973, table 19).
47. A rate bill that covered the entire cost of education was, in stark contrast,
publicly provided but privately funded education.
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48. See Kaestle (1983) on educational changes from the colonial period to that of
the Revolution when “Many elementary schools in the North admitted girls for
the ﬁrst time . . . although access was often limited and segregated” (p. 28). Similarly, Kaestle and Vinovskis (1980) argue that much of the advance in school enrollments in the years from 1800 to 1830 occurred because of the increase in the
schooling of girls (pp. 24–26).
49. As we noted before, the data from the U.S. decennial population census appear to give too high an estimate of the fraction of youths in school full-time but
there is no reason to believe that the upward bias was greater for girls than it was
for boys.
50. Whether or not mid-nineteenth-century common schools were largely sex
segregated is another matter. Some have argued that most common schools were
intended to be sex segregated (e.g., Vinovskis and Bernard 1978), whereas others
have convincingly demonstrated that boys and girls, especially in the less settled
areas, learned together in practice (Tyack and Hansot 1990). Places that had a sufﬁciently large population, on the other hand, could afford to educate girls and boys
in separate facilities.
51. U.S. Commissioner of Education (1895, p. 786).
52. Larger cities would later retreat from complete coeducation with the establishment of special secondary schools for vocational skills that were gendered.
53. U.S. Commissioner of Education (1895, p. 799).
54. See Easterlin (1981), for example.
55. Ringer (1979, p. 34).
56. These data are similar to those used by Fishlow, although we are able to use
the micro-data that were not available when he did his work.
57. “School” included public and private schools of various types, including
common, grammar, high schools, academies, colleges, and seminaries. Sunday
schools (from 1850 to 1880) and evening schools (from 1860 to 1880) were explicitly excluded from the census deﬁnition of a “school.” The U.S. decennial census
has asked a similar question on school attendance in every subsequent census. A
question on educational attainment was ﬁrst asked in the 1940 Census.
58. The census asked the question on occupation of males older than 14 years in
1850, of all youths older than 14 years in 1860, and of all youths older than 10
years in 1880. The question on occupation apparently was asked of everyone in
1870.
59. For ease of presentation, Figure 4.3 does not contain the data for 1870.
60. Public high schools were still rare outside the largest cities in 1880.
61. Compulsory education laws accomplished this, but only Massachusetts had
such a law until the mid-1860s. The decline in “infant schools” in New England
might also be a factor.
62. The reduction is greater considering just boys. For example, in 1880 51 percent of all 16-year-old males in the Midwest were enrolled in school but just 28
percent were in school full-time.
63. Cubberley (1934, orig. pub. 1919, p. 259); U.S. Ofﬁce of Education (1906),
pp. 1855–1863; Census of the United States, 1830 (1832), pp. 16–19.
64. The Massachusetts law was not seriously enforced. As a rough approximation to the 500 families rule, we use all towns with more than 600 white males
older than 20 years.
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65. See Labaree (1988) for a history of the school’s ﬁrst century.
66. The New York City high school was built with funds from the sale of stock
and the stockholders reserved the right to place their own children in the school.
67. Cubberley (1934, orig. pub. 1919, p. 262).
68. We discuss the education of older youths in common schools in Chapter 6
using the 1915 Iowa State Census.
69. Only a small literature exists on the subject of nineteenth-century academies.
See, for example, Brown (1899), Cubberley (1934, orig. pub. 1919), Sizer (1964a),
and Tyack (1967, chapter 10).
70. Many of the older academies that currently exist in the East were founded in
the late eighteenth century. Phillips Academy, for example, was established in
1778. Many of those in the Midwest that still exist were established during the
“academy movement.”
71. Kandel (1930) recounts the histories of academies in Illinois, Indiana, and
Michigan, which existed until public high schools were established. Elsewhere,
academies remained after the establishment of a public high school because the
public high school did not offer a classical course, as was the case in Groton, MA
(Katz 1968).
72. “By the 1820s and 1830s, a growing network of reformers sought to . . .
lobby for a common system of tax-supported public high schools. . . . school reformers began to argue that public high schools alone should provide advanced instruction for the talented few” (Reese 1995, p. 17).
73. The decision, Charles E. Stuart et al. v. School District No. 1 of the Village of
Kalamazoo, 30 Michigan (1874), is reprinted in Cubberley (1970, orig. pub. 1934,
p. 240). On the Kalamazoo high school and the opposition to it, see Reese (1995,
pp. 76–79).
74. See Dunbar (1960) concerning why Kalamazoo had so far-reaching an impact. The best reason given is that Justice Cooley of the Michigan Supreme Court
argued that the high school was an integral part of the complete system of public
education established by the state legislature.
75. Easterlin (1981).
76. See also the many citations, from 1834 to 1880, in Reese (1995, p. 96, fn. 52).

5. Economic Foundations of the High School Movement
1. See, for example, Easterlin (1981). The pre–Civil War U.S. data include
slaves in the population and thus the enrollment data would be considerably higher
without their inclusion. Canada had schooling levels that were close to those in the
United States and throughout this volume we often mean North America when referring to the United States or America.
2. On the franchise, mass education, and the causes of both, see Engerman and
Sokoloff (2005) and Sokoloff and Engerman (2000) who emphasize early levels of
factor endowments, such as ratio of land-to-labor as well as the existence of slavery.
Acemoglu and Robinson (2000) model the franchise as a commitment mechanism
for governments, and Acemoglu, Johnson, and Robinson (2001, 2002) see early
colonial rule as critical in later development.
3. Lindert (2004) reports that elementary school students (public and private)
per 1,000 children 5 to 14 years of age increased in England and Wales from 657 in
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1890 to 742 in 1900. The rate in Sweden, according to Lindert’s data, increased
largely during the 1870s but never reached a level above 700 in the nineteenth century (Swedish children, it should be noted, begin school at an older age than most
others). In France the increase was uniformly steady from 1850 to 1880 when the
ﬁgure stood above 800. In Prussia, the educational leader prior to the 1840s, the
rate was already quite high in the mid-nineteenth century but was 768 in 1900, not
much higher than it was earlier. The United States in 1900 had attained a rate well
over 900. Therefore, even though the education gap between the United States
and much of industrialized Europe narrowed considerably in the late nineteenth
century, it did not close. It should be noted that there are serious problems of comparability across countries and even within countries since the starting and ending
ages of elementary school students varied considerably.
4. The phrase the “second transformation” of education comes from an insightful article by Trow (1961).
5. A simple model of the process is the following. Consider a two-period
model of the decision to invest in education (say at the secondary school level). An
individual with no education beyond the elementary years earns wn in both periods and a person with more education earns wh in the second period. The direct
cost of education to the student’s family (e.g., tuition, room, and board) is C. The
decision to invest in education is: [(wh/wn ) − 1]/(1 + r) ≥ [(wn + C )/wh], where the
discount rate is r. That is, invest in education when the discounted beneﬁts exceed
the direct and indirect costs relative to the wage for individuals with no further
education. In the nineteenth century the ratio (wh/wn ) was high and some parents
sent their children to academies, that is, private secondary schools. But costs (C)
were high at the academies so that only wealthier families (those with a low
enough r) would educate their children there. The equilibrium level for (wh/wn )
was, consequently, high. Demand and supply shifted out at the same rate across
the latter part of the nineteenth century, maintaining the wage ratio by skill. But
when demand for skill shifted out sufﬁciently to justify the large ﬁxed costs to
building and maintaining a community high school, the majority in the district
would demand a public high school (typically without tuition to residents) and C
would plummet. The supply of skill would then increase and the wage ratio by
skill would fall (as we observed it did after 1914 in Chapter 2) to maintain the
equality of the equation. Thus, the skill ratio (wh/wn ) was high for a long time before the high school movement.
6. Occupational data are from Edwards (1943). Agricultural occupations varied
in their demand for formal schooling, and by the early twentieth century farmers
in certain parts of the nation were in the forefront in seeing value from education
to the farm community.
7. Most of the women in the blue-collar group were working as seamstresses,
milliners, and machine operators. The higher level of education for these women
than of comparable males may have been due to the fact that some women desired
to attain a teaching credential and may have taught in the past.
8. A small additional group stated that they went to college even though they
did not attend a high school. Some had attended the preparatory institute of the
college or had been tutored at home.
9. See Michaels (2007) on the role of increased complexity in production processes on the growth of demand for ofﬁce workers in the early twentieth century.
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10. See Historical Statistics series P 4 and 5, also cited in Goldin (2000, p. 564).
Manufacturing excludes the “hand and neighborhood” industries, such as those
working in blacksmith shops, carpenters, plasterers, painters, and others in the
building trades.
11. We found in Chapter 3 that growth in the relative demand for nonproduction workers in manufacturing was as rapid from 1890 to 1929 as it was late in the
twentieth century (1960 to 1999).
12. Not until 1870 did the printed volumes of the U.S. population census use the
term “accountant” to describe an occupation, and even then the occupation listed
was “book-keepers and accountants in a store.” In 1870, banks, express companies,
insurance ofﬁces, railroad ofﬁces, and telegraph ofﬁces hired “clerks and bookkeepers,” but, apparently, not accountants. It was not until 1890 that the U.S.
Census used the occupational grouping “bookkeepers and accountants” in the
trade and transportation sector to describe such work regardless of where the individuals were employed (U.S. Census Ofﬁce 1897, p. 304).
13. The Eleventh Annual Report of the Commissioner of Labor (U.S. Bureau of
Labor 1897) reported on almost 150,000 employees gleaned from ﬁrm payroll records in establishments that hired a disproportionate number of women and youths
(for example, textiles and glassware in manufacturing, dry goods, and insurance in
trade). Detailed occupations were enumerated separately.
14. Strom (1992) claims that the outﬂow of experienced personnel during World
War I led to the greater use of ofﬁce machines which saved on skilled labor in the
1910s. See Yates (1989) on the proliferation of simple ﬁling systems in the late
nineteenth century.
15. For a fairly complete listing of all ofﬁce equipment available for sale in 1924,
see Ofﬁce Equipment Catalogue (1924). See also Morse (1932, p. 272) for a
chronology of business machine and related inventions.
16. The 1922 ﬁgure is from the Federal Board for Vocational Education (1922).
There were at least 100 separate ofﬁce and clerical occupations enumerated in the
original surveys of a 1940 Women’s Bureau Bulletin housed at the National
Archives. The surveys were conducted in ﬁve cities, although only Philadelphia
ﬁrms were selected for the sample. See Goldin (1990), data appendix.
17. Strom (1992, p. 283) discusses the skills that businesses demanded in the
early twentieth century from ordinary clerical workers.
18. Edwards (1943). The group in 1890 consists of three groups: bookkeepers,
cashiers, and accountants; clerks (but not clerks in stores, which Edwards estimates
and subtracts); and stenographers and typists.
19. See the important work of Rotella (1981) on women’s employment in the
clerical sector.
20. The O. Henry story is “Springtime a la Carte” from his collection The 4 Million (1906). The Dos Passos novel 1919 (1932) is the second in his trilogy U.S.A.
Sinclair Lewis’ The Job: An American Novel (1917) is part of his feminist trilogy
which includes his better-known novel Main Street: The Story of Carol Kennicott
(1920).
21. Some went to night school instead. Dorothy Richardson (O’Neill 1972, orig.
pub. 1905), in a popular autobiographical story of dubious veracity, wrote of her
life as a lamentable, low paid factory girl who enrolled in night school and became
a “prosperous” stenographer.
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22. Carlton (1908, p. 133). Carlton also advised that: “Not many can become a
skilled worker to-day who does not understand the scientiﬁc principles underlying
his trade, who does not understand why certain methods are preferable to others,
who is not able to act upon his own initiative in cases of emergency . . . a trade
cannot be properly learned without a school . . . In the machine-building trades it
is almost indispensable” (p. 236).
23. Also see the discussion in Chapter 3.
24. See Kocka (1980) for an insightful account of the etymology of the terms
“blue-collar” and “white-collar” worker. The terms are an American invention, for
only in America would the words be needed. Working class or manual workers in
Germany and elsewhere in Europe were obvious by the grime on their hands and
their trademark blue overalls. In the United States, on the other hand, manual
workers often showered at work and changed out of their work clothes before
going home. In egalitarian America, the manual worker could become whomever
he wished. The terms “white-collar” and “blue-collar,” therefore, had more
meaning in the less class-oriented American society.
25. Both were Midwestern ﬁrms; Deere Tractor was in Moline/Davenport,
Iowa, and National Cash Register was in Dayton, Ohio.
26. National Cash Register Company (1904) is a compilation of comments from
the Mosely Industrial and Educational Commissions, which were brought to the
United States in 1902 to observe American industry. Quotations are from pp.
28–29 and p. 34. The reference by a British observer was to “Deer Plough Works.”
National Cash Register was a pioneer in industrial welfare and was a progressive
company that did not hire any worker below 17 years of age (p. 14). Its product
market position—it had an exceptionally large share of its industry—may have
given it the ability to be selective in its hiring and to engage in progressive employment policies.
27. Wagoner (1966, p. 86).
28. On mechanical engineers, see the insightful work by Calvert (1967, p. 70).
29. Elbaum (1989) discusses the decline in apprenticeship programs in the
United States relative to those in Europe and Britain. His main thesis is that increased education in America led to the breakdown of formal apprenticeship programs. See also Douglas (1921).
30. General Electric Company (1924) and National Cash Register Company
(1919). Although the information about General Electric comes from a 1924
booklet, their apprenticeship program was in existence from 1903.
31. Iowa Department of Public Instruction, Biennial (1905, p. 143); attributed to
college president O. H. Longwell, The Twentieth Century Farmer.
32. On the diffusion of hybrid corn, see Ryan and Gross (1950) and Schultz
(1964) on the role of education in agriculture more generally. Evans (1926) claims
that across 769 farms in Tompkins County, NY, farmers with a high school education were making nearly twice as much as those with an eighth grade education,
but it is not clear whether the size of the farm was held constant in the analysis.
33. Gabler (1988, p. 67).
34. At age 14 in 1845 Andrew Carnegie became a messenger in a telegraph ofﬁce
of the Pennsylvania Railroad. In eight years he became the private secretary and
personal telegrapher of a superintendent of the railroad and a bit later was awarded
the position of superintendent. Thomas Edison became an apprentice telegrapher
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in 1863 at age 16 and worked for six years as an itinerant telegrapher. Some of
Edison’s earliest patents concern the telegraph.
35. Gabler (1988, p. 67).
36. David Sarnoff, founder of NBC, is an example of an extraordinary individual
who was “discovered” because he was a superb telegrapher. As a very young man,
Sarnoff was a radio operator for the Marconi Wireless Telegraph Company and
soon became the operator of a powerful radio station from which, in 1912, he
picked up the distress signal from the sinking Titanic. The Marconi Company rapidly promoted him. Sarnoff later demonstrated his genius at promoting new technology when he pioneered the use of radio to broadcast sports with the DempseyCarpentier ﬁght in 1921.
37. See Goldin (1994) on the impact of immigration on the wages of urban unskilled workers and artisans.
38. For example, in 1920 3.5 percent of all manufacturing workers (both production and nonproduction) were British born, but 11.4 percent of jewelers were.
For the data on separate nativities, the British and Italians are in the Northeast
United States and Scandinavians are in the Midwest. Data are restricted to white
males between 18 and 64 years of age. Our source is the 1920 IPUMS of the federal population census.
39. We use the IPUMS of the 1920 population census for these calculations.
40. See also the discussion in Chapter 3 of young men during the World War I
years from Burdge (1921). The manual workers with more education were disproportionately in the metals industries, whereas those with less education were in
wood, cloth, and leather.
41. The actual returns were probably higher since the lower educated and lesser
skilled faced higher unemployment and nonemployment.
42. The original source used in Margo (2000, pp. 25–30) is an extensive group of
payrolls, known as Reports of Persons Hired, of the civilian employees of Army forts,
which were located in various states, some close to urban areas and some in more
remote settings.
43. These ratios are based on the data on monthly earnings of white-collar
workers (clerks) and daily wages of common laborers from Margo (2000, table
5B.4) for 1826–1830 and 1856–1860. We have multiplied the daily wages of
common laborers by 26 to convert them into monthly earnings.
44. Average annual income for a male (ordinary) clerk in 1895 was $1,097 and
was $1,099 in 1914 (see Goldin and Katz 1995, table 2). The deﬂator necessary to
convert 1914 dollars to 1895 dollars is 0.8403 (Historical Statistics, Millennial Edition, table Cc1). Weekly earnings for the lowered skilled are $8.45 in 1895 and
$10.78 in 1914. Multiplied by 52 weeks yields $439 for laborers in 1895 and $561
in 1914. Our sources are Historical Statistics, series D 778, for lower-skilled labor,
and full-time weekly earnings from Coombs (1926), corrected for a transcription
error in the 1895 ﬁgure. Coombs used series that did not include “laborers,” but
instead used the lowest paid workers in various industries.
45. Iowa Department of Public Instruction (1903, p. xv) noted that: “In Iowa
several thousand [ungraded] rural schools follow a course of study as regularly and
completely as do town schools. Pupils furnishing the course of study are granted
[eighth grade] diplomas of graduation . . . and are admitted to the ﬁrst year of high
school,” if there was a high school for them to attend. But the report went on to
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mention that in places without a high school, two additional years of common
school (beyond the usual eight) were often provided. In 1912 Iowa passed an education law mandating that the upper grades be taught only in schools with more
than one teacher, even though the school report of that year noted: “A number of
rural districts have set up a claim of furnishing high school facilities in the oneroom schools” (Iowa Department of Public Instruction 1911/12, p. 23).
46. The total number of classical academies for the entire United States given in
the 1870 social statistics is slightly more than 1,500 (U.S. Census Ofﬁce 1872).
These data appear fairly accurate. The number for New York State is not much
different than that given in New York State Regents reports for about the same
year (see New York State Regents 1869). We estimate the number of public high
schools that existed in 1870 from the dates of their establishment as given in “Education Report, 1904” (U.S. Ofﬁce of Education 1906, table 43). Not all high
schools that existed during the 1903–1904 scholastic year gave an establishment
date, and we employ the assumption that the establishment years of those without
dates were distributed identically to those with dates. Of the 7,230 public high
schools listed in the 1903–1904 report, about 7 percent were established before
1870. Some others, but probably not many, may have existed in 1870 but closed
their doors before 1903. Note that it does not seem possible to use the public high
school data in the 1870 social statistics since the number of reported high schools
in some states (e.g., New York State) is far too low and the number in others (e.g.,
Ohio) seems too high. It would appear that some states included in their high
school data elementary schools that taught older students and other states included
them under the grammar school heading.
47. These are estimates based on the aggregate data from the U.S. Ofﬁce or Bureau of Education and the authors’ reworking of these data using disaggregated
data.
48. The academies supported by the New York State Regents were incorporated
and had boards of trustees. They were, in consequence, larger institutions. The
funds granted by the Regents came from the Literary Fund, which was divided
equally among the eight state senate districts and then on a per student basis within
each district. Each academy received a subsidy only for students who took an approved classical course of study. Kandel (1930) notes that Illinois, Indiana, and
Michigan also provided state support to academies.
49. In drawing up this list of courses we consulted New York State Regents
(1841, 1869). Almost all the courses we list were offered as early as 1840. By 1868
several were added, including electricity, magnetism, mechanics, statics and dynamics, principles of teaching, domestic economy, psychology, drawing, mapping,
and calisthenics.
50. See, for example, Cubberley (1934, orig. pub. 1919), Kandel (1930), Riordan
(1990), and Sizer (1964a).
51. See U.S. Census Ofﬁce (1853, 1864, 1872). The data were supposed to be
collected at the county level but in some cases (e.g., New York State) the data were
recorded at the township level, as is obvious from the census manuscripts.
52. The manuscripts for various states are available on microﬁlm from the National Archives. Manuscripts are not available for all states and in some cases are not
available for all counties in a state. We thank Robert Margo for providing microﬁlms
for Arkansas, Indiana, Iowa, Massachusetts, Michigan, New York, Pennsylvania,
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and Texas, although not all years are included for each state. National Archives and
Records Administration, Record Group 29, Records of the Bureau of the Census,
Social Statistics, Seventh, Eighth, and Ninth Censuses. The ﬁlms for New York
are from the New York State Library.
53. Riordan (1990) cites a ﬁgure of more than 250,000 students in about 6,000
academies. Sizer (1964a) and Kandel (1930) use the 1850 Census data from an article
in American Journal of Education by Henry Barnard. There is no indication that the
published census reports were consulted, although Kandel correctly notes that “If
these ﬁgures are accurate, one in every seventy of the white population attended an
academy—a proportion not even yet realized in most European countries, and a little
more than half of the proportion in high schools at the present time [1930]” (p. 418).
54. U.S. Census Ofﬁce (1853); emphasis has been added.
55. The number of (white) 15 to 18 year olds in 1850 was approximately 1.703
million (Historical Statistics, series A 123, assuming an equal number by single year
of age for 15 to 19 year olds). The most compelling evidence on the matter is that
the ratio of public school (meaning elementary or common school) pupils to academy pupils was extremely low in the South. The ratio was just 5.5 in the South,
but 31.5 in the Midwest. Furthermore, the manuscripts of the 1850 Census of social statistics reveal that many southern counties did not list a single common or elementary school but did record an academy and its students.
56. Some private secondary students may have been included in “day and
boarding” schools, when these schools contained students in both the elementary
and upper grades. The group will also exclude students in the large number of
small and short-lived private schools that gave training primarily in commercial
subjects and in the arts and music.
57. The ﬁgure is derived by assuming that academies and public high schools
were four years and dividing by an estimate of the 15- to 18-year old population.
Note that the estimate will not change much if a different set of ages is used. The
ﬁgure would be larger if students in commercial and music and art schools were included. Although these types of schools were often included in the academy group,
they can be reasonably omitted from the group of academic secondary schools. It
should also be noted that students older than 14 years in rural areas often remained
in common schools even though the educational gains from doing so were far less
than had they been able to attend a high school. See Chapter 6.
58. New York Daily Times, Apr. 7, 1853 and Sept. 7, 1852.
59. New York Daily Times, Sept. 11, 1857.
60. Some public high schools in New York State and Pennsylvania charged tuition in 1870, which is odd. New York State passed its free schooling act in 1867
and Pennsylvania did in 1834 (see Chapter 4). In New York State schools in
Brooklyn (Kings county) and Yonkers (Westchester county) listed tuition, as did
those in Bedford, Jefferson, and Westmoreland counties in Pennsylvania. One possibility is that before the Kalamazoo (1874) decision (see Chapter 4) the legality of
spending public funds on secondary schools was in question.
61. Extremely small and extremely large values for total revenue per student
were eliminated. Medians are computed based on the mean per township or county
and most (49/68) had between one and three academies.
62. Long (1960) gives $2.67 as the daily wage of machinists in 1870 and $1.52
for that of laborers. We multiply by six days a week and ﬁfty weeks per year. Ofﬁce
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workers are assumed to have twice the earnings of laborers, as per the results for
1860 in Margo (2000).
63. These ﬁgures are for a slightly earlier period, c.1860, in New York State
from advertisements in the New York Daily Times.
64. The transition from academy to high school can be traced in the New York
State Board of Regents volumes. Towns that had academies in one year and public
high schools in the next must have used the academy building.
65. The same was probably true for other states. As Kandel (1930) notes: “The
story of secondary education in Illinois follows the same lines as in Indiana—
private institutions, incorporated by the legislature, and aided from time to time
out of state or local funds until the development of the public high school deprived
them of the reasons for their existence” (p. 411).
66. “The public high school in the nineteenth century was mainly an urban invention. The Boston high school in 1821 was built to complement the Latin
school. It was to give students mechanical and mercantile skills for those professions” (Tyack 1967, p. 354)
67. For a timeline of compulsory education laws see, for example, Steinhilber
and Sokolowsi (1966).
68. Margo and Finegan (1996), using the 1900 IPUMS and exploiting information on birth month, ﬁnd an impact on 14 year olds but only in states having both
compulsory education and child labor laws.
69. See Goldin and Katz (2003). Some of the child labor laws, such as those that
mandated continuation schools, were effective in keeping youths in school since
they increased the costs of working.
70. The population is as of the 1910 U.S. Census.
71. Iowa Department of Public Instruction, Biennial, 1912/13 (1914, p. 35), on
the campaign for consolidated school districts.
72. Ueda (1987).
73. California Superintendent of Public Instruction (1910, p. 26).
74. Iowa Department of Public Instruction (1893, p. 25).

6. America’s Graduation from High School
1. By secondary or high school we mean grades nine to twelve regardless of the
type of school. In Appendix B we discuss how we treat enrollments in various types
of schools, including junior high schools. To obtain the graduation rate, we divide
the number of graduates by the number of 17-year-olds and to obtain the enrollment rate we divide the number of enrollees by the number of 14- to 17-year-olds.
We use these ages because of the apparent under-enumeration of 18-year-old males.
2. Krug (1964) is an excellent source on the high school movement. See also
Herbst (1996) and Trow (1961); Reese (1995) and Vinovskis (1985) on its origins;
and Labaree (1988) and Ueda (1987) for insightful examples.
3. California, Ofﬁce of Superintendent of Public Instruction (1908/10).
4. North Carolina State (1910). The report went on to note: “In 1898 there
were only 14 public high schools in North Carolina that reported to the U.S.
Commissioner of Education. . . . In 1908 there were 100 public high schools . . .
and 37 private schools.” That is, even though the high school movement was detected in North Carolina, it was very much in its infancy.
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5. About 130,000 school districts existed nationwide in the 1920s, many of
which were ﬁscally independent (Gordon 2000; 127,531 existed in 1932, the ﬁrst
year the Ofﬁce of Education reported the data). But most were common school
districts that did not have a resident student population that could justify a high
school. The number of districts that could have maintained a public high school in
the early 1920s would have been much smaller. In Iowa, for example, there were
about 5,000 school districts in the 1920s, but only about 1,000 independent city,
town, and village corporations that could have had a high school. The other 4,000
were school districts in the open country.
6. See Meyer, Tyack, Nagel, and Gordon (1979) on nation-building and the
roles of collective ideology and economic world view.
7. Enrollment and graduation statistics by sex are available only for the public
sector.
8. The New England states did not have as high a standing in terms of all defense contracts, but they were among the highest in contracts to light industry,
such as textiles, clothing, and boots and shoes, which routinely hired youth. On
total defense spending by states, see Miller (1947).
9. The data include those in two-, three-, or four-year public and private high
schools, in the ﬁnal year of junior high, and in the preparatory departments of colleges and universities. They do not generally include students attending common
schools beyond eight years, although in some states they may. Students in the
preparatory departments of colleges and universities have been omitted from all
other series we know of despite the fact that they accounted for about one-third of
all private school students in the 1910s.
10. The Ofﬁce of Education, also known as the Bureau of Education, was the
forerunner to today’s Department of Education. It was established in 1867 as the
Department of Education and became the Ofﬁce of Education in 1869, an agency
of the Department of the Interior, where it remained for 70 years. It was known as
the Bureau of Education for those years, but was formally renamed the Ofﬁce of
Education in 1929. In 1939 it became part of the Federal Security Agency and was
included in the new agency of Health, Education and Welfare (HEW) in 1953.
The Department of Education became a separate cabinet-level agency in 1980.
11. The title was initially Digest of Educational Statistics.
12. See Chapter 9 for a discussion of state graduation requirements.
13. We use the number of 14- to 17-year-olds for the enrollment rate and the
number of 17-year-olds for the graduation rate, but it would not matter if we used
15- to 18-year-olds and 18-year-olds or just about any other combination as long as
it is four years for attendance and one year for graduation. This procedure is accurate as long as a substantial fraction of youth were not routinely left back or attended school without intending to graduate. We address this issue in the discussion of African American youth in the South.
14. The data for the period after 1970 are discussed in Chapter 9.
15. The census divisions and the (48) states (plus the District of Columbia) they
include are: New England: Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, Vermont; Middle Atlantic: New Jersey, New York, Pennsylvania;
South Atlantic: Alabama, Delaware, District of Columbia, Florida, Georgia, Maryland, North Carolina, South Carolina, Virginia; East South Central: Kentucky, Tennessee, West Virginia; West South Central: Arkansas, Louisiana, Mississippi, Oklahoma, Texas; East North Central: Illinois, Indiana, Michigan, Ohio, Wisconsin;
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West North Central: Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota,
South Dakota; Mountain: Arizona, Colorado, Idaho, Montana, New Mexico,
Nevada, Utah, Wyoming; Paciﬁc: California, Oregon, Washington.
16. The U.S. unemployment rate was 23.6 percent in 1932 (Historical Statistics,
series D 86).
17. Data are from Historical Statistics, series A 176. De jure segregated schools also
existed in parts of other states, as in certain Kansas cities (including the well-known
example of Topeka), but they were not legally mandated by the laws of the state.
18. Data on the enrollments in segregated high schools in the 17 states of the
South were ﬁrst published by the Ofﬁce of Education in 1930 and were ended in
1954 after the Supreme Court’s ruling in Brown v. Board of Education, even though
de jure segregation was not ended until a series of court orders forced desegregation plans in various urban areas. See Appendix B for more detail.
19. In 1916, for example, about half of all African American secondary school
students in the South attended private schools and half of the remaining youth attending schools in the public sector were educated in the secondary departments of
normal schools and colleges. There were in 1916 three times more private than
public high schools (216 compared with 64) and virtually all the public high
schools were in the larger cities of the border states. See Anderson (1988) who,
along with Caliver (1933b), discusses the Slater Fund, whose mission was to provide secondary education to rural blacks. Although the Slater Fund established 355
of these schools by 1933 throughout the South, they termed them “county training
schools,” rather than high schools, to avoid public scrutiny.
20. Hall (1973, p. 156). The schools established by the Slater Fund are not included in the total because they were not called high schools. See also Caliver
(1933a) on secondary schools for blacks in the South.
21. The population per square mile in 1930 was 44.1 for Iowa and 49.7 for
Georgia (Historical Statistics, series A 196). The fraction of males involved in agriculture was 43.3 percent for Iowa and 48.5 percent for Georgia (Lee, Miller,
Brainerd, and Easterlin 1957, table L-4). The high school graduation rate for
whites in the South is given for 1930 since the data on black high school enrollments begins then.
22. The seven states are Alabama, Arkansas, Georgia, Louisiana, Mississippi,
North Carolina, and South Carolina.
23. In the aggregate, the tiny towns had 380,000 people.
24. The Iowa Biennial Report on public education lists all incorporated towns in
three groups: cities, towns, and villages with more than 3,000 persons, with between 1,500 and 3,000, and with fewer than 1,500 (Iowa Department of Public Instruction 1914). We use the aggregate data on total and urban population from
Historical Statistics, series A 195–209.
25. Becker and Murphy (1988) make a similar point. They go one step further
and suggest that the intergenerational loan was paid back in the form of social security. We, on the other hand, are conceptualizing the intergenerational loan as
being shifted within the community from one group of grandparents to the next.
26. See Epple and Romano (1996), who analyze the level of support, and Fernandez and Rogerson (1995), who investigate the existence of public education.
27. Alesina, Baqir, and Easterly (1999) show in a majority-voting model that an
increase in the polarization of preferences concerning spending on public goods
(formally an increase in the median distance from the median) reduces the amount
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of public goods provision. They ﬁnd, using a cross-section of U.S. cities c. 1990, a
negative relationship between spending on “productive” public goods (schooling,
roads, and libraries) and the city’s degree of ethnic fragmentation.
28. In fact, the earnings of white-collar workers were far more similar across
the United States in the 1909 to 1919 period than were the earnings of production workers. The coefﬁcient of variation of city-level mean clerk wages is
smaller than that for production workers in a sample of 227 non-southern cities
in 1919. Similar patterns are apparent in 1909 and 1914. See Goldin and Katz
(1995) for a description of the wage data, which come from the U.S. census of
manufactures.
29. We have also divided non-Catholics into two other groups: non-hierarchical
religions that encourage the reading of the Bible by the laity (e.g., Lutherans, New
England Protestants) and non-hierarchical ones that do not (e.g., most evangelical
religions). Only the percentage Catholic is of statistical and economic signiﬁcance.
Race is another important factor in U.S. educational history, but given the large
percentage of blacks living in the South during the 1910 to 1940 period, there is
little systematic relationship between percentage non-white and graduation rates
once measures of income and wealth and a South dummy are included in the statelevel regressions.
30. Portland, Oregon (1920, p. 26).
31. The estimates in Table 6.1, columns 1 to 4 are unweighted, but these results
are not very sensitive to weighting by state population. Columns 5 and 6 are
weighted by the population of 17-year-olds in each state because unweighted estimates of models to explain the change in graduation rates from 1928 to 1938 are
greatly inﬂuenced by two extreme outliers (DE and NV). Thus we present the
more robust, weighted estimates.
32. The fractions of the population that are urban, foreign-born, and Catholic
are all strongly collinear, and each of these variables is also collinear with the fraction of workers employed in manufacturing. Similarly, per capita wealth, income,
agricultural income, and automobile registrations are all collinear. We use a subset
of each of these groups in the regressions.
33. Today’s elderly can, and do, escape the higher taxation that comes with more
and better quality education. In the period we are examining, the elderly generally
did not, or could not, move from places with more expensive educational public
goods. Grandparents who lived in towns and villages at the turn of the twentieth
century often boarded their grandchildren who lived on farms to enable them to
attend high school. This interpretation is consistent with the ﬁndings in Hoxby
(1998) concerning the changing impact of the elderly on school expenditures
across the twentieth century.
34. If the (log) per capita wealth were omitted from Table 6.1, column 2, the role
of automobiles per capita would greatly increase. A shift from the state at the 25th
percentile to that at the 75th percentile would increase the graduation rate by 8
percentage points (27 percent of the mean graduation rate) in 1928.
35. The strong positive impact of automobile registrations per capita on graduation rates is robust to the inclusion of controls for population density, percentage
urban, and access to improved roads. Mroz, Rhode, and Strumpf (2006) also ﬁnd a
large and robust positive effect of automobiles per capita on public school spending
per child at the county level for 1931–1932.
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36. Lindert (1994, 1996), in two cross-country studies of the twentieth century,
ﬁnds that greater equality fosters more social spending (e.g., transfer programs)
and that a greater percentage of Catholics lowers it.
37. We have also estimated a state ﬁxed-effects model for high school graduation
rates (not shown) that pools data from 1910, 1920, and 1930. We ﬁnd results similar to the levels regressions in Table 6.1, columns 1, 2, and 3. Auto registrations
per capita and the percentage older than 64 years remain strongly and positively
related to the state graduation rate. Percentage Catholic and the manufacturing
employment share variables have coefﬁcients similar to those in the cross-section
regressions but are not precisely estimated due to the persistence of cross-state
differences in these variables.
38. The only variable to change signs in the difference regression, compared
with the levels regression, is that regarding the elderly.
39. Agricultural income (natural log of ) per agricultural worker in 1920 is used
here instead of the (log) wealth variable. The results are virtually unchanged if
(log) wealth in 1922 is used.
40. The historic 1944 Education Act increased the age of compulsory education
(the school leaving age) in England, Scotland, and Wales from 14 to 15 in 1947.
The fraction of those leaving school at age 14 declined from 57 percent in 1945 to
less than 10 percent in 1948 (Oreopoulos 2003). More important, perhaps, was
that secondary education became fully funded after 1944, whereas it had previously
been on a tuition basis and was inaccessible to those of modest means except for
the small share awarded merit scholarships.
41. For a timeline of U.S. compulsory education laws, see, for example, Steinhilber and Sokolowsi (1966). Goldin and Katz (2003), from which much of this
section derives, contains detailed information on the major aspects of compulsory
schooling and child labor laws for all states from 1910 to 1939.
42. David Tyack (1974), in a widely cited volume on educational history, has
stated: “Attendance in high schools increased [from 1890 to 1918]. . . . The curve
of secondary school enrollment and graduation continued to soar: in 1920, 61.6
percent of those fourteen to seventeen were enrolled . . . in 1930, the [ﬁgure was]
73.1 percent. . . . As these statistics suggest, during the ﬁrst two decades of the
twentieth century compulsory schooling laws were increasingly effective” (p.
183). Many other well-regarded historians, such as Troen (1975), have also accorded compulsory schooling and child labor laws a large role in the increased
school enrollment and attendance of teenaged youths during the Progressive
Era.
43. Emmons (1926, p. 134) contains a summary of the required attendance each
week in continuation schools. Of the 23 states having a mandatory continuation
school law in 1925, eight required up to 8 hours per week, nine required 4 hours,
and six were at the 5- or 6-hour level. See Hogan (1985) for a description of continuation schools in Chicago.
44. Further details about the construction of these variables can be found in
Goldin and Katz (2003). We follow Acemoglu and Angrist (2000) in the construction of “child labor school years,” but we lag the school entrance age law by eight
years to better capture rules relevant for youths of secondary school age at t when
they were of school entrance age (about eight years before). We also follow the approach in our measure of “compulsory school years.”
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45. We report robust standard errors clustered by state to account for serial
correlation in the residuals. All regressions are weighted by the contemporaneous
number of 14-year-olds in the state. The regression results are not sensitive to
weighting. Our work is similar to that of Lleras-Muney (2002) and Schmidt (1996),
but the explanatory variables differ.
46. But, as shown in Goldin and Katz (2003), the effect of “compulsory school
years” on secondary school enrollment rates is eliminated by the inclusion of state
trends and the effect of “child labor school years” is much weakened, although the
impact of the continuation law variable remains about the same.
47. See Goldin and Katz (2003) for a more complete empirical analysis, which
also demonstrates modest impacts of compulsory schooling and child labor laws on
the educational attainment (years of completed schooling) for the affected birth
cohorts (born from 1896 to 1925).
48. U.S. Commissioner of Education (1906) contains a listing of the approximately 7,200 public schools that reported to the Commissioner of Education with
information on the numbers of secondary students by sex, whether they were in a
college preparatory program, the number of teachers by sex, and the date of establishment, among other information. It should be noted that around one-quarter
of these schools also contained elementary school students and thus they were not
necessarily dedicated high schools. It is likely that the actual number of public
schools giving high school instruction exceeded the number in this study by about
20 percent, although the undercount would have been the greatest for small
schools. (On the reporting of schools to the U.S. Ofﬁce of Education before the
1930s, see Appendix B, Table B.4, which shows that the undercount was about 15
percent even as late as the early 1920s.)
49. We have coded information for all high schools listed in ﬁve states (GA, IA,
IN, MA, PA) in a 1903 federal survey (U.S. Commissioner of Education 1906). On
average, 25 percent of all schools contained elementary school students. The fraction was highest in Georgia (45 percent) and Indiana (34 percent) and lowest in
Iowa (9 percent).
50. In some states legislation deﬁning what constituted a high school directly
followed the passage of a “free tuition” act, which required a school district
without a high school to pay tuition to a neighboring district. Standards for a high
school ensured the paying district that a high school education was being provided.
In other cases, the state university crafted such legislation with the state to ensure
that high school graduates, who were guaranteed an education by the state, were
properly prepared.
51. These data refer to full-time school attendance rates from the 1910 Census
of Population and are reported in more detail in Goldin and Katz (1999b, table 2).
Full-time school attendance means a youth attended school at some point after
September 1 of the previous year and was not working (reported no gainful occupation in the census). Similar patterns by size of place are apparent in 1920 and remain even after including controls for race, ethnicity, parental background variables, and region.
52. Census division dummy variables are also included but are not shown in the
table. We include the fraction Catholic in part to account for the private (parochial)
schools that drew students away from the public schools since the dependent variable measures the attendance rate in public schools. Yet even when we use the total
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attendance rate for 16- to 17-year-olds (available in the U.S. Population Census) as
the dependent variable, which includes attendance at both public and private
schools, we ﬁnd a similar result (see Goldin and Katz 2005). In all estimations, the
fraction Catholic in the population has a strong and negative effect on the schooling
rate. Moreover, it is a more powerful variable than is the fraction foreign-born or
the fraction native-born of foreign-born parentage.
53. We cannot distinguish between the number of teachers hired by existing
schools and those recently employed by the new schools and thus we will include
all change in the number of teachers per school as part of the “intensive” margin.
The adoption of something known as the “platoon system,” whereby students
spent part of their day in large, monitored groups either outside or inside a study
hall, could also have been used. The platoon system would have allowed a school to
accommodate an increased number of students.
54. In 1910–1911, just 41 percent of public elementary school graduates in the
Bronx entered a high school, whereas the ﬁgure was 71 percent in Queens, 56 percent for Manhattan, and 65 percent for Brooklyn.
55. In 1923 the 280 cities that contain enrollment information had 34 percent of
the nation’s public secondary school youths, and in 1933 they had 36 percent, correcting for the missing information for 28 cities using 1927 data. Cities with more
than 25,000 persons accounted for 36 percent of the entire U.S. population in 1920
and 40 percent in 1940 (Historical Statistics, series A 57–72). Not surprisingly because of demographics and the relationship between school enrollment and city
size, these larger cities had a smaller fraction of secondary school students than of
the total population
56. Of the 28 cities that did not report in 1933 but reported in 1927, just 2 were
outside the South, and of the 47 that failed to report in 1937 but reported in 1927,
just 3 were not in the South. It is not clear why so many cities in the South did not
return the Ofﬁce of Education surveys in the 1930s.
57. See Tyack, Lowe, and Hansot (1990) on the role of the Depression.
58. Some of the students were in the preparatory departments of universities
that were publicly funded. The term “private” here simply distinguishes these students from those in the public high schools. However, most of the students in the
preparatory departments of colleges and universities were in privately controlled
schools.
59. In 1880, for example, there were about 26,000 students in preparatory departments of which about 12,000 were training to go to college. At the same time
there were a total of 116,000 students of all types in colleges and universities in the
United States. The vast majority of preparatory students in 1880 were in the
southern, central, and western states (Annuals 1880, p. cxxxi).
60. The number of youths enrolled in private schools decreased from 1930 to
1934, the only years when the absolute number declined.
61. The data we have compiled on secondary school enrollment and graduation
rates (see Appendix B) give breakdowns by sex for public schools only. We have inﬂated the public rates by sex by the ratio of the private to the public graduation rates
for both sexes. Boys may have had higher rates of enrollment and graduation in private schools and the preparatory departments of colleges and universities than did
girls; if so, we will have somewhat biased the totals in favor of girls. But that is apparently not the case. We ﬁnd a similar female advantage of 5 percentage points on
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average in the high school graduation rate for the 1892 to 1911 birth cohorts (those
who would ﬁnished high school from 1910 to 1929) using the data on adult educational attainment from the integrated public use micro-samples of the U.S. population censuses for 1940 to 1970. The census data on educational attainment include
both public and private schools.
62. These data come from our secondary school graduation data by states (see
Appendix B) and have been weighted by the number of youths in the population.
The data are biennial except for 1910 to 1913 when they are annual, and thus the
1910s have one more observation compared with the 1920s.
63. Vermont Superintendent of Education (1900, p. 36).
64. Iowa Department of Public Instruction (1893, p. 25).
65. Annuals 1904.
66. Thorndike (1907, p. 246).
67. By chief, we mean that a plurality of the students and in many areas a majority of the students—as we will demonstrate—planned to continue with their education.
68. Ironically, the famed Committee of Ten report, issued in 1893 in the early
dawn of the high school movement, advised an academic curriculum for U.S. secondary schools that would allow all youth to enter college. The report, commissioned by the National Education Association and chaired by Charles Eliot (president of Harvard), looked back in time, rather than forward. See Herbst (1996,
chap. 9) and Sizer (1964b).
69. Smith and Ward (1984) also make this point using data on male educational
attainment by birth cohort from the federal population census. We also ﬁnd, using
the census data on the adult educational attainment of U.S.-born males, that 52
percent of the male high school graduates at the beginning of the high school
movement (those in the 1886–1890 birth cohort) reported having attended at least
some college as compared with 43 percent of male high school graduates in the late
high school movement period (those in the 1916–1920 birth cohort). It is only with
the birth cohorts of the late 1930s and early 1940s that the share of male high
school graduates eventually attending college reaches and then surpasses in subsequent cohorts the level achieved by the 1886–1890 birth cohort.
70. The data on the continuation of high school graduates have been the focus of
various educational historians. Krug (1962) corrects errors made in the early 1900s
that led some to believe that the vast majority—far above the majority—of high
school graduates continued to college. That impression came from an incorrect
comparison of the number of college students with the number of high school
graduates. Some college students had never graduated from high school but were,
instead, home tutored or went to the preparatory divisions of colleges. Krug’s evidence is consistent with that given here.
71. Another check on the survey data could come from comparing the actual
number of high school graduates with the number of ﬁrst year students in the nation’s college and universities. But ﬁrst college degrees were often given in professional programs, such as the law and medicine, in this early period and these students were not separated from those attaining a further college degree.
72. Population data for cities are for 1910.
73. Ravitch (2000) argues that the high school curriculum was altered and diluted in the 1920s not because schools changed from institutions that educated

Notes to Pages 235–238

423

youths to attend college to those that awarded terminal degrees, but rather because
the good intentions of progressive reformers went awry. The truth is that a larger
fraction of high school graduates went to college in the 1910s than subsequently
and that the fraction for the entire nation had been so high that many high schools
were largely preparing students to attend college, even if some never went.
Whether or not the progressive reformers failed their charge is another story. See
also Angus and Mirel (1999) on the subject.
74. Historians of education will connect these changes to the shift of the National Education Association from the precepts of the Committee of Ten report in
1893 to the Cardinal Principles statement in 1918 (National Education Association
1918). But the 1918 report reﬂected what was already happening in secondary
schools throughout the nation. Although it is viewed as an inﬂuential document, it
reinforced trends toward the teaching of a variety of non-academic courses that
were already taking place.
75. The usual distinction was that the Classical course included the study of
Latin, whereas the English course substituted a modern language.
76. New York State academies that received state funds (and were therefore
chartered by the state) had to report their curriculum. For one view of vocationalism in American history—what it has meant and why it has not succeeded—see
Grubb and Lazerson (2004).
77. Washington State (1922), p. 294.
78. The conclusions in this and the following paragraphs are drawn from several
sources. These include the high school curriculum for the Ottumwa, IA, high
school for the years from 1900 to 1929 (Ottumwa, IA, various years); that for Davenport, IA, for 1917 to 1934 (Davenport, IA, various years,); and those for Iowa’s
small cities in 1924, cited below.
79. The Ottumwa data are from the Annual Directory for the city schools (see
Ottumwa, IA, various years, 1900 to 1929). The 35 separate courses do not include
separate math courses since they were not listed; science shifted from three to six
separate subjects, history from one to three, and English from one to ﬁve.
80. The data are from Iowa (1925). The 20 towns and small cities were randomly
selected.
81. An important example is provided by English literature and rhetoric, which
were listed as separate subjects in 1915 but grouped together in 1922. It is likely that
these courses were combined in some schools so that a student enrolled in one of the
courses would have automatically been listed in the other. The sharp change from
1915 to 1922 and equal numbers for the subjects in 1915 suggest that explanation.
82. The curriculum survey was next taken in 1949.
83. The calculation assumes that all academic subjects met for the same number
of hours per week. These data come from Historical Statistics, Millennial Edition,
table Bc115–145, compiled by Claudia Goldin. We assume, for reasons given in
the text, that the combined total for English literature and rhetoric in 1915 was
100, which means that every student took either subject or both combined. During
the later period, 1922 to 1934, approximately equivalent data exist.
84. See Davis (1927, table 53) on courses taken by public high school students in
1925 in various states. A far larger fraction took English in grades 9 and 10 than in
grades 11 and 12. A far higher fraction took beginning algebra and beginning
geometry than the upper level math courses.
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85. See Appendix B on the construction of the secondary school statistics. The
basic sources are Biennials (various years).
86. The actual ﬁgure depends on how the courses are distributed across the
grades. The total decrease was from 76.9 percent of all students to 56.2, or 21 percentage points. As a fraction of the initial amount, this is 27 percent. The lower
bound estimate for the decrease within grades uses the assumption that all lower
grade students take as much math as possible consistent with the total numbers.
Within grades 9 and 10 the decrease would be 7 percentage points and the decrease
for grades 11 and 12 would be 6 percentage points. The weighted average is a decrease of 6.6 percentage points or 8.6 percent relative to the initial 76.9 percent.
87. For detail on the various academic and non-academic subjects see Historical
Statistics, Millennial Edition, table Bc115–145.
88. The Smith-Hughes Act, which federally funded vocational education, was
passed in 1917. But the act did not contain any provision for the use of these funds
for commercial education and therefore was probably not a causal factor in the
enormous increase in commercial education in public high schools in the early
1920s. See McClure, Chrisman, and Mock (1985).
89. Students in commercial schools include both day and night students. The
data on public and private commercial enrollment come from Annuals 1892–1893
(vol. 2, p. 2020); Annuals 1899–1900 (p. 2470); U.S. Ofﬁce of Education (1920,
table 1); Bolino (1973); Profﬁtt (1930, table 1); and Weiss (1978, tables 1–3).
90. Most junior high schools went from seventh to ninth grades. Of the 133
cities with junior high schools in 1923 (out of a possible 280 cities), 79 percent
went from seventh to ninth grades and the rest varied from 1 to 4 years between
sixth to tenth grades. Of the 195 cities with junior high schools in 1927 (out of a
possible 287 cities), 88 percent included grades seven to nine. See Appendix C for
sources.
91. See Table 6.4 for the number of public school teachers of the high school
grades. The data on elementary school teachers are from the same source. The
lower bound for high school teachers excludes junior high school teachers in 1930,
whereas the upper bound includes them. ( Junior high school teachers in the lower
two grades are added to the elementary school teacher data.) These data are only
for public school teachers, and since the public sector rose at the relative expense of
the private sector, the total increase would have been smaller. Using estimates of
the number of both public and private school students yields a ﬁgure of 7.6 percent
average annually (Historical Statistics, series H 424 and H 429). If the teacher to
pupil ratio did not change, then the number of public and private school teachers
of the high school grades would have increased by that amount, or about the midpoint of the public school teacher data calculation.
92. This calculation uses the balanced panel of 215 cities (see Table 6.4 and Appendix C for details on the sources).
93. Data on secondary school teachers, their salaries, sex composition, and credentials do not exist for most states and municipalities in their biennial or annual
reports. Although salary information is given, the data generally aggregate males
and females. The data for Kansas and California are, therefore, unique. See Frydman (2001).
94. The fraction female decreased at the end of the 1920s in Kansas’ larger cities
and in the villages, for which the World War I data are unavailable.
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95. See Goldin (1990, 1991) on marriage bars.
96. Two of the cities have missing data for 1922, but on average they were no
different from the mean in 1920, when the aggregate ﬁgure was 70 percent. The
fraction of high school teachers with a college or university degree increased to a
far greater degree in the rest of Kansas. Although just 49 percent had graduated
from a four-year college or university in 1912, more than 60 percent did in 1920.
Most of the remainder had graduated from a “normal” school, generally a two-year
institution.
97. The data set is from Oregon (1923) and contains 1,616 teachers, principals,
and superintendents in Oregon high schools.
98. We infer graduation from college from the listing of a college and a year of
graduation.
99. The four-year colleges and universities of Kansas in 1922 graduated around
475 women and 630 men. In 1930 they graduated around 1,000 women and 1,100
men. The number of high school teachers in Kansas increased by about 1,000
during the years 1922 to 1930 and the fraction with four-year degrees increased
from around 60 percent to probably around 80 percent. Even though there was
rapidly increasing demand for teachers with a college degree, the supply appears to
have been increasing rapidly as well.

7. Mass Higher Education in the Twentieth Century
1. As the New York Times reported on December 11, 1944, this was true even
among veterans who had not graduated from high school: “Very few veterans want
to return to high school. They feel that their experience, even if they didn’t ﬁnish
high school, makes college the next step.”
2. Initially during debate on the bill, the education section was not as central as
it would become. The take-up rate for education beneﬁts was underestimated and
the potential for unemployment in the postwar domestic economy was overestimated. The ﬁrst section of the act is a guarantee of 52 weeks of unemployment
beneﬁts at $20/week for returning veterans. Roosevelt signed the bill into law on
June 22, 1944, just two weeks after D-day. The bill had been in the planning stages
ever since 1942.
3. See Stanley (2003) for more of the compensatory view and Bound and
Turner (2002) for more of the greater impact of the bill.
4. The fraction of young Americans with some college was high enough by the
end of the twentieth century to be considered a mass movement, but the fraction
who obtained a four-year college degree was far lower. Although the fraction
soared for females, the fraction of males with a college degree has not expanded
much from cohorts born in the late 1940s to those born in the mid-1970s (see
Figure 7.1).
5. For a fuller discussion of the reversal of the college gender gap, see Goldin,
Katz, and Kuziemko (2006).
6. The ﬁgure is exclusive of specialized and independent professional and religious schools. There were about 2,000 four-year schools including the specialized
and independent group. The fraction of students enrolled in publicly controlled
institutions vastly exceeded that for the privately controlled, as we will demonstrate in a later section of this chapter.
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7. Data are from WebCASPAR [Computer Aided Science Policy Analysis and
Research Database System] of the NSF [National Science Foundation] and NCES
[National Center for Education Statistics], which uses the IPEDS [Integrated
Postsecondary Education Data System] data.
8. A comprehensive list of undergraduate degree granting institutions in England was compiled from the Higher Education and Research Opportunities in the
United Kingdom (HERO) website, http://www.hero.ac.uk/uk/home/index.cfm.
The websites of the individual institutions gave the establishment year and the year
the institution was granted undergraduate degree granting status, which is the one
used here. Institutions in Germany were similarly compiled using a comprehensive
listing and individual websites: http://www.mit.edu:8001/people/cdemello/geog
.html. The population adjustment is for 15- to 19-year-olds in or around the relevant dates. The ﬁgure for Germany includes both East and West in 1950. The U.S.
ﬁgures used in this example for four-year colleges and universities are 550 in 1900,
1,150 in 1950, and 1,400 in 2005. The 1900 and 1950 ﬁgures are conservative estimates and exclude independent professional schools and theological institutes.
9. These data, and others in this section, use colleges and universities recorded
in the 1922–24 and 1932–34 Biennials and various college guides, such as the College Blue Book (1933). The Biennial for 1938–40 was the last to present data on
separate institutions. The institutions used here exclude independent professional
and religious colleges. See Goldin and Katz (1999a) for details. There were 26 religions listed as establishing at least one institution of higher education. By religious groups we mean an established religion, (e.g., Lutheran), rather than a subset
the group (e.g., Norwegian Lutheran).
10. The funds to establish the University of Georgia came in the form of land
script, which set the stage for the mechanism used to establish the federal land
grant institutions.
11. The Ohio Company was required, by Congress, to set aside two townships
for the establishment of a university.
12. The institutions for 1860 and 1900 are those existing by the 1990s. We ﬁnd
similar results using a data set of institutions existing by around 1930. Small private
institutions failed in far greater numbers than did public institutions and larger private institutions. It is probably the case, therefore, that the fraction private was
somewhat larger in the past than these data sets reveal.
13. The graph begins with the 1785 to 1790 ﬁve-year interval for ease of viewing
since only 28 institutions had establishment dates from 1636 to 1784. We have excluded all independent specialized schools, such as military, medical, legal, and religious schools, from the 1992 list.
14. The peak establishment dates are also the same for all institutions in existence in 1934, rather than in 1992.
15. The rankings are from the US News and World Report website, “America’s
Best Colleges, 2006,” and weigh undergraduate education indicators heavily. Brandeis is a special case. It was established, in large measure, because Jewish academics
and students had long been discriminated against, because large numbers of Jewish
scholars took refuge in the United States during the war, and because the Jewish
community had amassed funds to found a great university.
16. The three non-U.S. institutions in the top 20 are Cambridge, Oxford, and
Tokyo. These statements rely on rankings produced at Shanghai Jiao Tong Uni-
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versity for 2005 and cited by The Economist, http://ed.sjtu.edu.cn/rank/2005/
ARWU2005_Top100.htm. The rankings are based on a weighted average of research output, major research awards, and academic citations (with some portion
scaled by the size of the institution), and have been criticized for placing disproportionate emphasis on the sciences. The Times Higher Education Supplement
(owned by TSL Education, London) produces a similar list and awards the United
States 12 of the top 20 spots, and Britain and Australia a combined total of 5 spots.
17. The data on science and engineering are from a 2003 NSF-NIH Survey of
Graduate Students; all others are from WebCASPAR, which uses the IPEDS data.
18. Nobel Prize ﬁelds used are Chemistry, Physics, and Medicine and are limited to winners born in the United States. If we also include those who immigrated
as young children, the pre-1936 ﬁgure becomes 41 percent and the post-1935
ﬁgure is 11 percent. Many of those who received their Ph.D. after 1955 and
studied in Europe were funded by the U.S. government under the auspices of the
National Science Foundation or through the Ford Foundation with U.S. funds. A
substantial fraction studied at the Niels Bohr Institute in Copenhagen, Denmark.
For Nobel Prize information and the biographies searched, see http://nobelprize
.org/.
19. See Kane and Rouse (1999) on the history of community colleges and their
role in the U.S. higher education system.
20. We use an estimate of 550 for the number of four-year institutions in 1900,
780 for 1933, and 1,400 for 2000. Institutions of higher education exclude independent theological and professional schools and schools that were highly specialized in other dimensions. The number of undergraduates, graduates, and professional students is from our data sets for 1897, 1933, and the early 1990s.
21. In the data given here we exclude all independent teacher-training institutions and two-year colleges, as well as students in the preparatory departments of
higher educational institutions. See Goldin and Katz (1999a), data appendix for
further information.
22. We have collected data from U.S. Ofﬁce of Education, Annuals and Biennials
for various years (1897, 1923, and 1933) when rich data at the institutional level
exist.
23. We do not have good measures of total research funds at either the institutional or state levels, but we do have expenditures for “organized research separately budgeted” for public and private institutions (not including teachers colleges, normal schools, and junior colleges). In 1933, 2.4 percent of all educational
and general expenditures for privately controlled colleges went for “research,” deﬁned in this manner, and 9.3 percent did in the publicly controlled sector. Interestingly, the highest private percentage by state was New Jersey, because of a statesupported but privately controlled institution—Rutgers University. Source:
Biennial, 1932–34, table 22.
24. The early 1990s data (a ﬁve-year average) are from WebCASPAR from
which were excluded junior colleges, normal schools, independent teaching colleges, independent professional schools, and independent theological institutes.
Students include all those enrolled. The reason that the relative number of students in public versus private institutions of higher education has remained fairly
constant is that the number of public institutions, relative to private ones, has increased.
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25. Institutions are ranked by the number of bachelor’s degrees granted in 2001,
excluding the University of Phoenix (an institution catering to working adults with
a substantial on-line program). The sole private institution in the top 25 is
Brigham Young University in Utah. Data are from WebCASPAR.
26. See the discussion in Veysey (1965).
27. We use all students, other than those in preparatory departments, because
many individuals in professional schools were obtaining their ﬁrst post-secondary
degree in the early period.
28. Starr (1982) contains an excellent discussion.
29. Only in the case of medical schools is the causation unambiguous. The
Flexner Report caused independent medical schools to be merged with existing
universities or led to the creation of new medical schools by universities.
30. On professional training, see Abbott (1988). As late as 1934 only 10.7 percent of the 122 law schools listed in The College Blue Book (1933), a contemporary
guide to colleges, required four years of college; 67.2 percent required one semester to two years of college, and 9.0 percent required just a high school diploma.
31. See, for example, the discussion in Kevles (1979).
32. The data come from Kaplan and Casey (1958, table 6).
33. These ideas rely heavily on Rossiter (1979) and Ross (1979).
34. Our sample consists of all national learned societies existing in the United
States in about 1980, when Kiger (1982) wrote his last volume on the subject,
and those that are current members of the American Council of Learned Societies.
35. Hofstadter and Hardy (1952, p. 31) write that “by 1910 the American university as an institution had taken shape,” and Veysey (1965) discusses how various
factors, such as the rise of the research university and the increase in vocational
subjects, had become accepted facts of higher education by 1910. All changed as
the scientiﬁc method, practically oriented courses, the “lecture method” of
teaching (Handlin and Handlin 1970), and specialization in a host of dimensions
swept the world of knowledge (Bates 1965; Kimball 1992; Oleson and Voss 1979).
36. O’Neill (1971, table 3) presents enrollments (in credit hours) in the public
and private sectors from 1930 to 1968 and ﬁnds little upward trend until around
1952. However, her data include teacher-training institutions, and once that adjustment is made, are consistent with our data.
37. There were 275 teachers colleges offering undergraduate degrees in 1941, a
historic peak. But their numbers slid rapidly to 218 in 1949, the last year teachers
colleges were enumerated separately and just as many of the public institutions
were being recreated as state colleges and universities. For these data and those on
two-year institutions, see Historical Statistics, Millennial Edition, table Bc510–522.
38. Of the nine states in the New England and Middle Atlantic regions, only
Vermont and Pennsylvania had a state college in 1860. On the establishment of
state universities, see Brubacher and Rudy (1958).
39. Even some of the nineteenth-century academies established in New York
State received state funds to train common school teachers.
40. Rosenberg and Nelson (1996) discuss the role of state and private universities in producing “local public goods” before the 1940s and the shift to defense and
health-related work later. Another reason offered for state funding of university research, as in Jaffe (1989), is that it has localized positive spillovers that increase eco-
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nomic growth and industrial development in the state, even if the research does
not directly relate to the current industries.
41. The fraction of engineers working for the government in 1940 would be
even greater if the ﬁgure included those working in the private sector under government contract. Note that 1940 was before the large increase in defense
spending.
42. Of the 28 state institutions founded before the Civil War broke out, 19 were
in the South (including the border states).
43. Historical Statistics, series Y 684–685, F 1.
44. The material that follows is drawn from Goldin and Katz (1999a), the longer
version of that paper as given in the bibliography, and Goldin and Katz (2001b).
45. We use the standard BLS consumer price index (CPI) deﬂator as given in
Historical Statistics, Millennial Edition (table Cc1) and the BLS website.
46. See Goldin and Katz (1999a NBER longer version, ﬁgure 7).
47. The date we use here is 1994.
48. The state of residence is generally that of their parents. The percentage of
students attending college who enrolled in their state of residence was 76.4 percent
in 1897, 75.6 percent in 1923, and 80.3 percent in 1931. Hoxby (1997) uses these
data to track the evolution of a national market in education.
49. See Goldin and Katz (1999a, table 3).
50. The positive impact of later statehood may originate, in part, in the greater
generosity of the federal government over time in granting lands to new states for
institutions of higher education. But the relationship holds even if we exclude the
original thirteen states plus Maine and Vermont. See Quigley and Rubinfeld
(1993) for a discussion of the relationship between state higher education more recently and the year of statehood.
51. The data are from Zook (1926) and include, by sex, all residents of each state
who were attending college or university anywhere in the United States. Colleges
exclude junior colleges and teacher training institutions, but include professional
and technical institutes.
52. Digest of Education Statistics 2005, table 328. Total revenue excludes that from
hospitals and auxiliary services.
53. We include required student fees in the tuition measure.
54. Public-sector tuition generally refers to the ﬂagship universities, but some of
the data include all state universities. When the data sets overlap, as from 1964 to
2004, the numbers are virtually identical for the ﬂagships and all the state universities combined averaged by state. Private-sector tuition is for universities and is
“sticker price” rather than actual cost.
55. For the details of the California Master Plan and the division of students
among the various schools before the plan was adopted, see California Liaison
Committee (1960).
56. State and institutional data from WebCASPAR. These data contain Fall enrollments for all students in institutions of higher education based on the highest
degree given by the institution and whether it is a four-year or two-year institution.
57. American Men of Science included individuals each of whom was a member of
a scientiﬁc society, including the National Academy of Sciences and those of a
more specialized nature, and who responded to a survey; see Cattell (1938, 1960).
Individuals were selected because of their contributions to the advancement of

430

Notes to Pages 281–288

pure science. We sampled all the listings of individuals whose last names began
with the letter “b” and categorized them on the basis of their current employer.
There were 1,501 usable listings in 1938 and 2,541 in 1960.
58. The ratings of graduate programs from the 1930s to the 1960s reveal similar
ﬁndings. See, for example, American Council on Education (1934) and Cartter
(1966). We have examined the ratings for the larger programs in the sciences and
engineering. Among the top departments there is some movement toward the
public sector.
59. The 16 largest ﬁelds for the 1928/32 and 1969 comparison are botany,
chemistry, classics, economics, engineering, English, geology, German, history,
mathematics, philosophy, physics, political science, psychology, sociology, and zoology. They were 72 percent of all Ph.D.s in 1928/32 and 53 percent in 1969 (82
and 65 percent, respectively, without education doctorates). The ﬁelds for the 1969
and 1993 comparison are biochemistry (including molecular biology), chemistry,
economics, engineering (chemical, civil, electrical, mechanical), English, history,
mathematics, music, philosophy, physics, political science, psychology, and sociology. They were each about 50 percent of all Ph.D.s produced in either 1969 or
1993 and were 60 percent excluding education doctorates (Digest of Education Statistics 1970 and 1997). Departmental rankings are from American Council on Education (1934); Roose and Anderson (1970); and Goldberger, Maher, and Flattau
(1995). Disciplinary rankings by department for 1928/32 were grouped and each
department in the grouping was given the mean ranking of the group.
60. Enrollment data by type of institution were downloaded from WebCASPAR.
61. See, for example, Geiger (1990, p. 2), from which most of this paragraph derives.

8. The Race between Education and Technology
1. The phrase “the best poor man’s country” was initially used in the eighteenth
century to describe economic conditions in Pennsylvania but was later used to describe the entire northern part of America. See Lemon (1972, p. 229, fn. 1), who
took the title of his book on the early history of southeastern Pennsylvania, The
Best Poor Man’s Country, from several contemporary comments about the region.
The ideas are similar to those in Tocqueville’s Democracy in America (1981, orig.
pub. 1832).
2. In his two-volume treatise, The American Commonwealth (1889), Bryce often
commented on Tocqueville’s observations.
3. For example, Bryce considered neither slavery nor the urban poor.
4. On the trend in the wealth distribution from 1776 to the 1920s (1776, 1850,
1860, 1870, and 1920s), see Wolff (1995) and the compilation of wealth data in
Nasar (1992). Piketty and Saez (2003, 2006) contain data on the incomes of the top
1 percent of the distribution from 1913, the beginning of the U.S. income tax, to
the early 2000s and for the top 10 percent from 1916.
5. Douglas (1930, p. 367, italics added).
6. Douglas (1926, p. 719). Paul Douglas was born in 1892 and would have been
in his mid-twenties just as the returns to various skills began to be reduced and the
wage distribution started to narrow. He was 34 years old when he wrote about the
non-competing groups that had previously existed.
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7. Our estimates of the decrease in the pecuniary returns to a year of education
are robust to the level of schooling as well as to the age and sex of the individuals.
8. Long and Ferrie (2007) ﬁnd that intergenerational mobility in the United
States was higher than that in Britain in the nineteenth and early twentieth centuries but that it is fairly similar in more recent decades.
9. Growth is given by productivity trends using output per hour in the nonfarm business sector from the U.S. Bureau of Labor Statistics (series PRS85006093
from http://www.bls.gov/lpc/home.htm).
10. The black-white schooling completion gap narrowed from 3.84 years for
those born in 1885 (25 years old in 1910) to 1.35 years for those born in 1945 (25
years old in 1970), based on tabulations from the 1940 and 1970 IPUMS. The
cross-state standard deviation of mean years of schooling narrowed from 1.60 years
for those born in 1885 to 0.62 years for those born in 1945. On the evolution of
racial and regional differences in school resources, see Card and Krueger (1992a,
1992b) and Margo (1990); on regional income convergence, see Barro and Salai-Martin (1991); and on racial income convergence, see Donohue and Heckman
(1991).
11. Lemieux (2006a) ﬁnds that 60 percent of the increase in overall wage inequality (using the variance of log wages) from 1973 to 2005 is accounted for by the
expansion in educational wage differentials, especially the rise in the return to
post-secondary schooling.
12. We use the term “dropout” for individuals who did not graduate from high
school even though some individuals, early in our period, did not drop out since
there was no four-year high school in their locale.
13. Differential effects of changes in the prices or quantities of other production
inputs (e.g., capital and energy) on the demands for different types of labor are subsumed into lt and ut.. The total factor productivity parameter At implicitly includes
technological progress and physical capital accumulation.
14. Heckman, Lochner and Taber (1998) ﬁnd that relaxing the assumption of
predetermined relative skill supplies and using youth cohort size and military requirements to instrument for relative skill supplies yield estimates similar to those
from ordinary least squares for the aggregate elasticity of substitution between college and non-college workers for U.S. national time series data. Ciccone and Peri
(2005) instrument for relative skill supplies in state-level panel data for 1950 to
1990 using measures of state compulsory schooling and child labor laws. Their instrumental variable estimates of sSU cluster around 1.5, almost identical to our implied estimates of sSU given in Table 8.2.
15. We follow two complementary approaches to measuring skill supplies in efﬁciency units. The ﬁrst approach, following Autor, Katz, and Krueger (1998),
starts with information on the total wage bill in each skill group and on
composition-adjusted prices (wages) based on our estimated educational wage differentials. The wage bill (prices × quantities) for each skill group is then adjusted
for changes in wages (prices) to get a pure composition-adjusted quantity (supply)
measure. The details of the approach are given in the notes to Table 8.1. The
second approach, following Katz and Murphy (1992), starts with hours worked and
wages for detailed age-sex-education groups. Efﬁciency units are then computed
by weighting the hours worked of each age-sex-education group by the relative
wage of that age-sex-education group in a base period. The ﬁrst approach can be

432

Notes to Pages 298–302

thought of as a chain-weighted price index that adjusts raw labor inputs into efﬁciency units, whereas the second approach uses a ﬁxed-weighted price index. For
comparability with the existing literature, we use the wage bill–based approach for
measuring broad long-run supply and demand shifts by skill groups in Tables 8.1
and 8.3. We also follow the literature in using the ﬁxed-weighted approach for
time series regressions to explain the evolution of educational wage differentials
(Tables 8.2 and 8.4) and for the decomposition of skill supply shifts into different
components (e.g., U.S.-born vs. immigrant labor inputs in Tables 8.5 and 8.6). We
have checked the robustness of the ﬁndings in each case by using the alternative
approach to measuring skill supplies. The answers are similar in all cases using
both approaches.
16. The wage and skill supply data are actually for the years 1914, 1939, 1949,
and 1959, but for simplicity of presentation we will refer to these dates as 1915,
1940, 1950, and 1960, which are the years of the censuses (state and federal) from
which these data were collected. See Acemoglu (2002) for a related time series
analysis of the college wage premium and the relative supply of college skills using
data for 1939 to 1996 (1939, 1949, 1959, and 1963 to 1996).
17. Our empirical speciﬁcation and measurement choices follow Katz and
Murphy (1992) and Autor, Katz, and Kearney (2005a, 2007). The empirical ﬁndings are similar for alternative measures of the skilled-unskilled wage premium,
such as a ﬁxed-weighted average of wages of all workers with some college or more
to all workers with no college. The basic results are also robust to the use of
different relative supply measures (such as workers with any college versus those
with no college) and to adding controls for cyclical factors (such as the unemployment rate).
18. See also Autor, Katz, and Krueger (1998) and Autor, Katz, and Kearney
(2005a, 2007).
19. See Goldin and Margo (1992) for a detailed analysis of these factors in the
1940s wage compression.
20. On union wage developments in the 1970s and early 1980s see Mitchell
(1980, 1985). On the role of institutions in the growth of wage inequality in the
1980s see DiNardo, Fortin, and Lemieux (1996).
21. Autor, Katz, and Kearney (2006, 2007) discuss the “polarization” of the U.S.
labor market since 1990, by which they mean that the two ends of the distribution
are doing better than the middle. The top is doing well, the middle is doing poorly,
and the bottom is doing fairly well. Their explanation is that demand is soaring for
those who have analytical and people skills and is strong, as well, for those who have
lower-skilled jobs in the service sector. Computers substitute for routine manual
and cognitive tasks, thus reducing demand for many high-end jobs taken by high
school graduates and low-end jobs taken by those with any college. But new information technologies complement the non-routine analytic and interactive tasks of
those with post-college training and have relatively little impact on non-routine
manual tasks of many lower-skilled service sector jobs. The growth of international
outsourcing (also known as offshoring) appears to have had similar impacts on labor
demand. See also Autor, Levy, and Murnane (2003) and Levy and Murnane (2004).
22. See Card (2001) on the high returns to college for marginal college enrollees
whose college attendance decisions are impacted by changes in public tuition and
geographic access to college.
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23. The 1970s contain similarities to the 1940s, as we noted in the text, in the
overshooting of the reduction in the college wage premium due to institutional
factors. Thus the 1950s and the 1980s contain increases in the college wage premium that overshot market forces because of the erosion of the institutional factors
that had protected lower- and middle-wage workers in the 1940s and 1970s.
24. We use the entire 1940 to 1960 period rather than the two subdecades for
the reasons provided in the text. The college wage premium in the 1940s, it would
appear, decreased more than justiﬁed by fundamentals and the increase in the
1950s brought it back to its equilibrium value.
25. The rapid relative demand growth we estimate in Table 8.1 for college
workers from 1980 to 1990 may have been due to the computer revolution but may
also be an overshooting due to institutional factors (declines in both union strength
and the real minimum wage).
26. We use the wage differential between those with exactly a high school degree (12 years of schooling) and those with eight years of schooling. Those margins are the most relevant ones for measuring the full returns to high school in the
ﬁrst half of the century, because the majority of workers had eight or fewer years
of schooling in 1915. In contrast, almost no U.S.-born workers today have fewer
than nine years of schooling (under 1 percent in 2005) and the more meaningful
margin is between those with a high school degree and high school dropouts
(those with 9 to 11 years of schooling). Empirically, the distinction does not
matter much for the time series path of the high school wage premium or for our
analytic conclusions. These two measures of the high school wage premium are
compared in Appendix Table D.1.
27. The large and signiﬁcant coefﬁcient on the interaction of the high school
relative supply and the post-1949 dummy variable should be contrasted with that
for the college wage premium analysis for which there is virtually no impact of
adding a similar term (Table 8.2, col. 5).
28. The speciﬁcations in Table 8.4 that do not allow for a break in the elasticity
of substitution in 1949 (cols. 1, 2, and 3) produce the implausible result that there
was essentially no trend increase in the demand for high school graduates relative
to dropouts during the pre-1950 period.
29. The decrease in the wage premium from 1940 to 1950 was even larger than
from 1915 to 1940, but institutional factors of the 1940s make analyzing the longer
1940 to 1960 period more sensible.
30. The 21 percent ﬁgure is an average from the 1910 and 1920 U.S. population
censuses.
31. On immigration restriction in the early twentieth century, see Goldin (1994).
32. These estimates are based on tabulations from the 2005 CPS MORG sample
for those aged 18 to 65 years in the civilian workforce.
33. Immigrants made up 15.6 percent of employment in 1915 Iowa (Table 8.5) but
were 21 percent of employment for the entire United States. The data on educational attainment in 1940 of older immigrant birth cohorts (those who arrived by
1915) and the U.S.-born in the same cohorts conﬁrms that the contribution of
immigration to skill supply gaps for the United States in 1915 is well approximated
by our direct estimates for Iowa.
34. The derivation of the “immigrant contribution” is provided in the notes to
Table 8.5.
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35. Our implicit assumption that immigrants and the native-born are perfect
substitutes within education groups may slightly overstate the impact of immigration on the wages of the U.S.-born. Estimates of the wage impacts of immigration
also tend to be smaller in local labor market analyses than using our approach of
looking at skill supplies at the national level. See Borjas (2003); Borjas, Freeman,
and Katz (1997); Card (2005); and Ottaviano and Peri (2006) on alternative approaches and estimates of the impact of immigration on recent U.S. labor market
outcomes.
36. The slowdown in the U.S. high school graduation rate will be discussed in
Chapter 9.
37. We use a methodology analogous to that described in Tables 8.5 and 8.6 for
decomposing overall relative skill supply growth into immigrant and native-born
components.
38. We use the following four groups to measure the white-collar wage premium
with the 1910–30 change in the log wage premium and the weight for each group
given in parentheses: male clerks (−0.379, 0.3), female clerks (−0.229, 0.2), associate professors (−0.247, 0.25), and starting engineers (−0.143, 0.25). The rationale
for the weights is that white-collar work was about 50 percent clerical at the time
and males were about 60 percent of clerical workers. See Goldin and Katz (1995,
tables 1 and 10).
39. Our assumption about initial conditions—that high school graduates were 4
percent of the workforce in 1890—is a compromise between historical administrative data on the high school graduation rate (which increased from 2 percent in
1870 to 3.5 percent in 1890) and the higher estimate for 1890 of a 6.3 percent share
of high school graduates implied by “backcasting” household survey data from the
1915 Iowa Census and 1940 IPUMS. Modest changes in the assumed 1890 initial
conditions do not substantially change our conclusions.
40. See Goldin and Katz (1995, table 8) for further details on the methodology
and a discussion of how accounting for immigration and differential mortality by
education could affect our series on the high school graduate share of the labor
force for 1890 to 1940 derived from administrative data.
41. An alternative approach is to use data on educational attainment by birth cohort from the 1915 Iowa State Census and the 1940 Census. Estimates of the high
school graduate share of the labor force using this method are shown in column 2
of Table 8.7.
42. One reason to prefer the administrative data is that high school graduation
rates probably advanced faster in Iowa than in the rest of the United States in the
late nineteenth and early twentieth centuries. The census-based estimates of the
high school graduate share in column 2 of Table 8.7 are much higher than the
administrative-based estimates in every year from 1890 to 1930. See Goldin (1998)
on the overstatement of high school graduation rates of older cohorts in the 1940
census.
43. It will be recalled that the inverse of the elasticity of substitution, −1/sSU, is
≠ log(wS /wU)/≠ log(S/U ), the slope of the inverse relative demand curve.
44. If we assume, instead, an elasticity of substitution of 2 (our preferred estimate between high school graduates and dropouts in the early period), then we
conclude that demand grew at 1.9 percent annually (38.5 log points) from 1910 to
1930, which also implies some demand acceleration after 1910.
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45. Our census-based estimates of the labor force share of high school graduates
(col. 2 of Table 8.7) imply that immigration accounts for a 0.9 percentage point increase in the high school graduate share of the labor force from 1910 to 1930 as
compared with a 10.1 percentage point contribution from the U.S.-born.
46. More precisely, the growth in the relative supply of high school graduates increased by 58.4 log points from 31.5 log points for 1890–1910 to 89.9 log points
for 1910–30. The rising high school graduation rate of the U.S.-born accounts for
53.7 log points of the acceleration and declining immigration explains the remaining 4.7 log points.

9. How America Once Led and Can Win the Race for Tomorrow
1. The 26 nations also include some OECD partner countries and were chosen
because of available administrative data. See OECD (2006, table A2.1).
2. The OECD estimates of the U.S. graduation rate using the administrative
records is 75 percent whereas the completion rate using 25- to 34-year-olds is 87
percent in 2004. The main difference is that some high school dropouts in the
United States later earn a high school equivalency certiﬁcate (known as the GED).
3. These estimates cover the civilian, non-institutional population and are
based on tabulations from the 1980 to 2003 October CPS provided to us by Judith
Scott-Clayton (personal communication). The share of new high school graduates
continuing on to college in the fall following graduation has also increased from 49
percent in 1980 to 64 percent in 2003 (Digest of Education Statistics 2005, table 181).
4. Turner (2004) provides a comprehensive analysis of recent U.S. trends in the
persistence of students in college and time-to-degree.
5. See OECD (2006, table A3), includes four-year colleges or tertiary type-A
programs.
6. See OECD (2006, table A1.3a), includes both OECD members and partners.
7. See OECD (2006, table A1.5).
8. See U.S. Department of Education (1998). Even the TIMSS did not completely equalize the age and educational attainment of students. For example, even
though all students were in their ﬁnal year of secondary school, that was grade 13
or 14 for some and grade 12 for others, such as U.S. students.
9. See U.S. Department of Education (2004). Out of 29 OECD countries, the
U.S. ranked 24th in both mathematics literacy and problem solving for 15-yearolds in the 2003 PISA.
10. Mishel, Bernstein, and Allegretto (2005, table 7.10) ﬁnd that the United
States had the largest increases in wage inequality (90–10 wage gap) for both men
and women among OECD nations from 1979 to 2000.
11. Card and Lemieux (2001), Gottschalk and Joyce (1998), and Katz, Loveman,
and Blanchﬂower (1995) examine the role of cross-country differences in skill
supply growth for changes in educational wage differentials. See Abraham and
Houseman (1995) and Dustmann, Ludsteck, and Schönberg (2007) on Germany.
12. See Acemoglu (2003), Blau and Kahn (2002), Freeman and Katz (1994), and
Kahn (2000) on the interplay of market forces and institutional factors in accounting for cross-country differences in the evolution of wage inequality.
13. Controversy exists concerning the accuracy of conventional measures of the
high school graduation rate based on administrative data on diplomas. For example,
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Mishel and Roy (2006) ﬁnd that estimates based on individual-level longitudinal
samples linked to transcript records, such as the National Education Longitudinal
Study (NELS), show somewhat higher high school graduation rates than do the administrative data estimates for youth cohorts expected to graduate in the early
1990s. As we will discuss below, household surveys such as decennial censuses and
CPS show somewhat larger increases since 1970 in the share of young adults with at
least a high school degree than do administrative data on high school degrees.
14. For a summary of the history of the GED see Quinn (1993).
15. The data for 1961 come from U.S. Department of Health, Education, and
Welfare (1961–62) and are for the 33 reporting states weighted by the total
number of graduates (regular and GED). The 1971 and 1995 national data are
from the Digest of Education Statistics; see also Historical Statistics: Millennial Edition
table Bc265–272.
16. There are several possible reasons why the number of individuals receiving
the GED plummeted after the late-1990s. One is that prisons no longer funded
GED courses. Another is that welfare recipients had to ﬁnd jobs and could not receive aid while studying for the GED. Perhaps most important of all, various
changes to the GED in the early 2000s made it a more difﬁcult examination to pass.
17. The fraction older than 24 years was 38 percent in 1994 and was 40 percent
in 1991. In 2003, however, it was 27 percent, probably because of regulations that
served to decrease test taking by single mothers and the incarcerated population.
Data are from American Council on Education (1992, 1995, 2005).
18. We add GED recipients to the number of diplomas received in June of the
following year. After 2000 the fraction of certiﬁcates earned by individuals older
than 34 years old declined and was less than 11 percent in 2003. The higher the
cutoff age, the more years we need to compute the statistic, and the fewer years we
can report.
19. Cameron and Heckman (1993) and Heckman and LaFontaine (2006) analyze differences between GED recipients and conventional high school graduates
in their labor market experiences. On the labor market returns to the GED for
dropouts see Tyler (2004). On the noncognitive and cognitive skills of GED recipients see Heckman and Rubinstein (2001).
20. Based on tabulations from the 1970 Census IPUMS and the 2005 CPS.
21. The 2000 Census IPUMS data indicate that about half of the immigrants
who arrived in the United States when of high school age obtained high school degrees or GEDs by the time they were 20 to 22 years old.
22. These estimates and statements are based on tabulations from the 1970 and
2000 Census IPUMS. The overall Hispanic share increased from 4.5 percent in
1970 to 14.5 percent in 2000 of the total U.S. population and from 18.5 percent in
1970 to 45.6 percent in 2000 of the U.S. foreign-born population.
23. In addition, as the share of the foreign-born increases, school systems are
often strained to teach language skills to recent entrants and resources are diverted
to the children of the foreign-born.
24. Ethnic and racial identiﬁers were not, until recently, part of the administrative
records on high school diplomas collected by the U.S. Department of Education.
25. The pre-1990 Census data are presumed to include GED recipients with
regular high school graduates and they explicitly do so starting in 1990. A change
in the coding of educational attainment occurred with the 1990 Census when ac-
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tual degrees were requested. We use standard deﬁnitions for a high school graduate in both periods. For the pre-1990 censuses we deﬁne high school graduates as
those with 12 or more years of completed schooling. Beginning with the 1990
Census, we deﬁne high school graduates as those who indicate their highest level
of schooling is at least a high school degree or a GED. It is likely that the pre-1990
data overstated the high school graduation rate by about 2 percentage points for
20- to 22-year-olds. Even with the adjustment the growth in the high school graduation rate for young adults remains modest from 1970 to 2000.
26. An analogous decomposition by foreign-born status using the 1970 and 2000
Census IPUMS shows that the growth in the foreign-born share of 20- to 22-yearolds from 9.2 percent in 1970 to 14.7 percent in 2000 served to reduce the growth
in the high school graduation rate by 0.9 percentage points. The high school graduation rate for U.S.-born 20- to 22-year-olds increased by 3.9 percentage points
from 80.4 percent in 1970 to 84.2 percent in 2000. We have also examined the effect of changing the Hispanic share on the growth of the high school graduation
rate for 20- to 24-year-olds in the U.S. civilian, non-institutional population from
1973 to 2003 using the October CPS for 1973 to 2003. The high school graduation rate for 20- to 24-year-olds increased by 2.9 percentage points from 83.7 percent in 1973 to 86.6 percent in 2003. The growing Hispanic share from 1973 to
2003 reduced the growth in high school graduation rate by 3.1 percentage points
for 20- to 24-year-olds in the October CPS. In fact, the high school graduation
rate for non-Hispanics aged 20 to 24 years increased by 5.7 percentage points from
85.0 percent in 1973 to 90.7 percent in 2003.
27. See Borjas (1994) for an historical analysis of the rate of intergenerational
convergence in educational attainment of U.S. immigration groups. Card, DiNardo, and Estes (2000) ﬁnd that rate of assimilation in educational attainment for
U.S.-born children of immigrants was as rapid in the 1990s as in the ﬁrst-half of
the twentieth century.
28. Tabulations from the 1940 to 2000 IPUMS and the 2005 CPS indicate that
mean years of schooling at age 30 for the U.S.-born increased from 8.49 years for
those born in 1900, to 10.90 years for those born in 1925, to 13.16 years for those
born in 1950, to 13.92 years for those born in 1975. These estimates of mean years
of schooling at age 30 by birth cohort use a methodology analogous to that described in the notes to Figure 1.4 of Chapter 1.
29. Card (1999, 2001) provides critical and comprehensive reviews of recent
studies using such “natural experiments” to estimate the returns to schooling.
More recently, Oreopoulos (2007) ﬁnds that post-1970 changes in state compulsory schooling laws to raise the minimum school-leaving age above 16 years modestly but statistically signiﬁcantly raise the educational attainment of affected cohorts and generate substantial labor market returns to such increased schooling.
30. See Lleras-Muney (2005) on education and health; Lochner and Moretti
(2004) on education and crime; and Milligan, Moretti, and Oreopolous (2004) on
education and citizenship.
31. See, for example, Currie and Moretti (2003).
32. In 1914 about 23 percent of all students in the high school grades in Iowa
were non-resident, tuition-paying pupils (Iowa Department of Public Instruction
1914).
33. We exclude military academies, such as West Point.
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34. See Hoxby (1999) on the potential efﬁciency beneﬁts of a decentralized educational system with local control and local property tax ﬁnance.
35. See Hoxby (1996, 2001) on the possible equity-efﬁciency trade-offs in shifting
from local to state school ﬁnance and on how the speciﬁc design features of school
ﬁnance equalization can lead some plans to level up spending and others to level
down spending. Murray, Evans, and Schwab (1998) ﬁnd that court-ordered school ﬁnance equalization plans from 1971 to 1996 typically served to reduce within-state
spending inequality by leveling up spending with increased aggregate school
spending ﬁnanced through higher state taxes. Hoxby and Kuziemko (2004) provide a
case study of the adverse impacts of the Texas “Robin Hood” scheme for school ﬁnance reform enacted in 1994. Hoxby (2001) and Card and Payne (2002) provide
contrasting estimates of the impacts of school ﬁnance reforms on student outcomes.
36. We do not deﬂate by local price indices and this would probably reduce past
disparities.
37. The data on expenditures on K–12 students by state have been com-piled from
the various Annuals and Biennials (Alicia Sasser, personal communication).
38. The coefﬁcient of variation (in percent) in K–12 per student school expenditures across all states was around 50 in 1900. It fell to around 40 by 1920 and continued to decrease to 1930 when it was around 35. Although it increased somewhat
during the Great Depression, it then continued its decline to around 25 by 1950
when these data conclude. Differences existed by region, but the general path is
about the same.
39. We have included all students in grades K to 8 in the elementary school
group, even if some of them were in junior high schools. Similarly, we have included all those in grades 9 to 12 in the high school group.
40. On recent estimates the variation in per student spending across school districts, see Murray, Evans, and Schwab (1998, table 2).
41. Of course, the provision of generous vouchers could lead to the entry of new
nondenominational private schools. Analyses of the impacts of large-scale voucher
programs in other nations include Angrist, Bettinger, and Kremer (2006) for
Colombia; Hsieh and Urquiola (2006) for Chile; and Fiske and Ladd (2000) for
New Zealand. Analyses of recent U.S. voucher programs include Rouse (1998),
Howell and Peterson (2004), and Krueger and Zhu (2004).
42. As of 2006, nine states have had court challenges to their voucher systems:
California, Colorado, Florida, Maine, Missouri, Ohio, Pennsylvania, Vermont, and
Wisconsin. Maine, Ohio, Vermont, Utah, Wisconsin, and the District of Columbia have state-funded vouchers (federally funded in the case of the District of
Columbia) that can be used at any private school. The Florida system was struck
down by the state supreme court. A few other states offer tax credits or deductions
for education expenses.
43. In many states in the early part of the twentieth century, local districts tested
students at the end of their common school years or eighth grade to make certain
that they were ready to attend the district high school. But that testing was
different from the tracking in Europe.
44. I. M. Kandel, one of the “deans” of U.S. educational history remarked that,
the American tradition of free secondary education . . . is today the most important guarantee of that equality of opportunity, the strongest pillar on
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which democracy rests. The principle of giving every boy and girl a chance was
accepted in this country before other countries, not excluding the most advanced, had even established the right of every child to a free elementary education. . . . National interest, it is now universally recognized, demands the
same common education for all, whether in the same school or not depends
upon strength of class consciousness in a country . . . the American practice
still stands alone as the only genuine attempt to give every young person an
equal chance to the right to make the best of himself. (Kandel 1934, pp. 13–21)
45. See Counts (1926). Jessen (1928), in a report for the U.S. Bureau of Education, reports somewhat less strict requirements around the same period. The
differences may come from the interpretation of the state laws or from different
aggregation of the subjects. According to Jessen’s table, 27 states had three or fewer
subjects required other than ninth grade science, 41 required English, and 14 required algebra or geometry, although an additional 10 had the requirement of
some mathematics. We use Counts as an upper bound on state requirements because our point is that states did not set high standards for graduation.
46. The New York State Regents’ examination, which began in 1865, was only
for elementary school students until 1878 when it became a test for high school
students, as it is today (Marks 1989).
47. See, for example, Dee and Jacob (2006).
48. Kessler (2007) uses variation across states in changes in GED passing standards in the 1990s to examine how the difﬁculty of attaining a GED affects conventional high school graduation rates. He presents suggestive evidence that
higher GED passing standards led to small increases in the share of students
staying in high school and earning a conventional high school degree.
49. Heckman and Krueger (2003) offer different perspectives on the sources of
problems in the U.S. education and training systems and on the effectiveness of alternative human capital policies.
50. Many of these inadequately prepared students eventually end up doing some
post-secondary schooling. Bettinger and Long (2005) report that in 2001 an astounding one-third of all entering college students was required to take remedial
courses in reading, writing, or mathematics.
51. Corcoran, Evans, and Schwab (2004) analyze changes in teacher quality in
recent decades and the role of changing labor market opportunities for women.
52. Krueger (2003) assesses the evidence.
53. See Krueger (1999) on an evaluation of STAR. Attempts to reduce class size
for all students are unlikely to hold teacher quality constant, at least in the short
run. Universal reductions in class size require more teachers for a given number of
pupils and may require the hiring of less qualiﬁed teachers. Richer schools are
likely to outbid their poorer counterparts for the most qualiﬁed teachers. Thus,
broad-based attempts to reduce class size might have little beneﬁt for students
from low-income backgrounds.
54. Hanushek (2002) and Hoxby (2003).
55. The impacts of recently adopted city- and state-level school accountability
policies are discussed in Jacob (2005) and Hanushek and Raymond (2005). On improved approaches to evaluating teacher effectiveness see Kane, Rockoff, and
Staiger (2006).

440

Notes to Pages 348–350

56. See Jencks and Phillips (1998), Fryer and Levitt (2004), and Neal (2006).
57. On the effectiveness of charter schools see Hanushek, Kain, Rivkin, and
Branch (2006). Recent U.S. public and private school choice options are assessed
in Carnoy (2001), Cullen, Jacob, and Levitt (2006), and Hoxby (2003).
58. See Akerlof and Kranton (2002), Austen-Smith and Fryer (2005), and Fryer
and Torelli (2006).
59. New York City is currently undertaking policy experiments along these lines
for children in low-income families and troubled schools. Jackson (2007) ﬁnds that
a Texas program providing substantial ﬁnancial incentives for teachers and students in low-income high schools to increase participation in Advanced Placement
(AP) courses signiﬁcantly increases the SAT scores and college matriculation rates
of minority students.
60. This point is emphasized by Carneiro and Heckman (2003) and Heckman and
Masterov (2007). U.S. Census Bureau (2006) reports the share of children living in
poverty increased from 15.1 percent in 1970 to 17.6 percent in 2005 using the ofﬁcial
U.S. poverty line. And U.S. Census Bureau (2007) reports the share of children not
living with two parents increased from 14.8 percent in 1970 to 32.7 percent in 2005.
61. See Cunha, Heckman, Lochner, and Masterov (2005).
62. See, for example, Currie (2001) and Ludwig and Miller (2007).
63. Kane (1999, table 3–1, p. 60) estimates that mean real net tuition for public
two-year and four-year colleges increased by 107 percent and 106 percent, respectively, from 1980–81 to 1994–95. In contrast, real family incomes were essentially
stagnant for the bottom 40 percent of families from 1980 to 1995. The U.S. Department of Education (2007) reports that the mean real college price net of grants
(in 2003–4 dollars) increased for two-year public colleges by 15 percent from
$7,300 per year in 1989–90 to $8,400 per year in 2003–04 and for four-year public
colleges by 30 percent from $9,600 in 1989–90 to $12,500 in 2003–4. Real median
family income only increased by 9 percent from 1990 to 2004.
64. See Kane (1999) and Dynarski (2002, 2005).
65. See, for example, Carneiro and Heckman (2003) and Ellwood and Kane
(2000).
66. Carneiro and Heckman (2002) provide a critique of the evidence that credit
constraints affect the post-secondary schooling investments of low-income youth.
See Cadena and Keys (2006) on debt aversion and the borrowing behavior of college students.
67. See Bound and Turner (2007) for evidence on how increased cohortcrowding at the state level lowers government resources per student in higher education and reduces college-going and completion rates.
68. These estimates are from Scott-Clayton (2007) and are based on the October
CPS.
69. Tabulations from the 2003–4 National Postsecondary School Aid survey reported by Scott-Clayton (2007) show that 88 percent of college students who work
indicate the need to pay tuition, fees, or living expenses as the main reason for employment during school. Stinebrickner and Stinebrickner (2003) use quasiexperimental variation in hours of work assigned to college students in a ﬁnancial aid
program and ﬁnd that increased work hours harm academic performance in college.
70. Avery and Kane (2004) and Dynarski and Scott-Clayton (2006) give detailed
assessments of the complexity of the U.S. college ﬁnancial aid system and the adverse impacts that the system has on the college going of low-income youth.
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71. Watson (2006) details the rise in neighborhood segregation by income since
1970. On the relationship between concentrated poverty and poor educational and
labor market outcomes see Jencks and Mayer (1990)
72. Recent evaluations of housing mobility policies provide evidence that moves
to lower-poverty areas may improve the educational and social outcomes of disadvantaged youth, particularly for girls. See, for example, Rosenbaum (1995) and
Kling, Liebman and Katz (2007).
73. See Heckman and Lochner (2000).
74. See Krueger (2003) for a review of research on such approaches and Kemple
and Scott-Clayton (2004) on the impacts of Career Academies. The residentialbased Job Corps program, which serves mostly poor, urban dropouts aged 16 to 24
years, has consistently produced high social returns through increased labor earnings and reduced criminal activity.
75. See Heckman and Masterov (2007) for cost-beneﬁt analyses of expanded educational investments with a focus on policies targeting young children.
76. Piketty and Saez (2007a) ﬁnd that the income share of the top 1 percent of
households increased from 8.2 percent in 1980 to 17.4 percent in 2005. And the
growth of the top 1 percent share was dominated by households in the top 0.1 percent of the income distribution.
77. See Piketty and Saez (2007b).
78. See Furman, Summers, and Bordoff (2007) on such a strategy.
79. See, for example, DiNardo, Fortin, and Lemieux (1996) and Levy and Temin
(2007).
80. See Freeman and Katz (1994) and Freeman (2007).

Appendix B
1. The Ofﬁce [Bureau] of Education, the forerunner to today’s Department of Education, was established in 1867 as a department of education and became the Ofﬁce
of Education in 1869, an agency of the Department of the Interior, where it stayed
for 70 years. It was known as the Bureau of Education for those 70 years, but in 1929
it was formally renamed the Ofﬁce of Education. In 1939 it became part of the Federal Security Agency and was, in 1953, included in the new agency of Health, Education and Welfare (HEW). The Department of Education became a separate cabinetlevel agency in 1980. We call all of these agencies the U.S. Ofﬁce of Education.
2. Summer school and night school are generally omitted.
3. See also Historical Statistics, Millennial Edition.
4. The “Statistical Summary of Education, 1937–38,” is chapter 1 of the Biennials 1936–38.
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