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Preface

This report is another in a series of analytic studies from the Census Bureau's Center for
Demographic Studies. The purpose of these publications is to provide perspective on
important demographic and socioeconomic trends and patterns. Most of these analyses
bring together data from several sources and attempt to enhance the use of Census
Bureau data by pointing out the relevance of the statistics for current and prospective
policy concerns. A distinguishing feature of the studies 4 the presentation of interpretive
analyses and hypotheses offered by the authors as aids in identifying the factors underly-
ing change. .

Dave M. O'Neill is Assistant Chief for Socioeconomic Studies in the Center for Demo-
graphic Studies. After receiving his Ph.D. in Economics from Columbia University, Dr.
O'Neill served on the faculty at the University of Pennsylvania. Vrice the ate 1960's,
however, he has specialized in policy research on social and economic issues related to
the labor market, and in issues of economic measurement at public and private research
organizations in Washington, D.C. He has published articles and monographs on a wide
variety of socioeconomic topics including unemployment, aid to the handicapped, and
the all-volunteer military.

Peter Sepielli is a statistician on the staff of the Center for Demographic Studies. After
receiving his degree from Gallaudet College in 1972, he worked for several years in their
Office of Demographic Studies. Since joining the Census Bureau in 1976, Mr. Sepielli has
worked extensively in the development and reporting education statistics.

The author would like to thank Edward Dean of the Bureau of Labor Statistics and
Theodore G. Clemence and William P. Butz of the Census Bureau for helpful comments and
suggestions. Mr. Vance Grant of the National Center for Educational Statistics was very helpful
in supplying some unpublished NCE:; data. Typing and statistical assistance was provided by
Darlene Young and Thomas C..)chran.

This study draws on statistics that are collected by a variety of agenciesthe National Center
for Educational Statistics, the National Educational Assesment, the Census Bureau, andothers.
The source citations in the text do not always refer to the primary data sources, but to secondary
source compilations like the Statistical Abstract of the United States and The Digest of Educa-
tional Statistics.
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INTRODUCTION 1

Chapter 1.

Introduction

Formal educat;on, as a source of literacy and common
cultural and political values, has !ong been an important
object of social policy Howsver, in recent times, society's
expectations of the benefits from formal education have
broadened greatly.

Elementary and secondary education is expected to pro-
vide the cognitive skills that are required to absorb further
schooling or training. The importance of college education
to economic success has been increasingly stfessed. Since
the Russian launching of Sputnik in the 1950's, the adequa-
cy of our college's contribution to advances in technology
has been a concern. And finally, in recent decades, formal
education has been viewed as a mechanism to promote
equality of opportunity.

With all these expectations, it is perhaps no surprise_that
concern about our educational system has been growing. A
number of specific developments have been noted.

The outcomes of elementary and secondary education as
measured by achievement scores have declined, and large
inequalities in achievement scot es across socioeconomic
groups persist. Rising costs of education at all levels have
come under public scrutiny, and have met taxpayer resis-
tance. Moreover, the benefits of higher education as they
relate to both individual economic opportunity and to overall
technical progress in the economy, have been questioned.
Numerous magazine articles and editorials pose the ques-
tion: "Do we have too many college graduates?"

Although these current issues and problems are signifi-
cant and are based on real shortcomings and inefficiencies,
the long run positive contributions that education has made
to our social and economic development are also important
and should not be overlooked. This report documents changes
over time in various measures that are related to both the
broad contribution and the current issues.

Chapter 2 traces the large increase in educational attain-
ment between 1940 and 1982 and the accompanying reduc-

tion in inequality of attainment. The slationship between
rising levels of education and economic growth is also detailed.

Chapter 3 first presents data on trends and differentials in
achievement scores of American high school students. This
survey provides background on the question of whether or
not there has been a decline in the quality of elementary and
secondary schooling. The findings of a number of analytical
studies that have focused on this question are also pre-
sented. The conclusion is that the statistical evidence appears
to support the popular notion that the quality of schooling
has declined, especially during the 70's.

Chapter 4 surveys the trends in resource use and costs in
both elementary and secondary schools and in colleges. A
sharp uptrend in costs per student for public elementary and
secondary schools that began in the early 60's is observed.
The causes of the increase are analyzed and its severity
assessed by comparisons with changes in the average family's
ability to pay The utlook for enrollments in lower and
higher education in the near and long term are analyzed.

Chapter 5 analyzes the relationship between college edu-
cation and the economy. Evidence on the change in the
monetary gain from a college education from the mid-50's
to the mid-70's is discussed. A long swing in the pecuniary
return appears to have occurred over this period, as con-
cerns about "underinvestment in college education" in the
late 50's and mid-60's, gave way to concerns about
overinvestment in the lee 60's and early 70's. Although,
some observers maintain that the pecuniary return to col-
lege education will remain low in the next decade, our analysis
of current data on income and earnings of college and high
school graduates suggests that the return to college educa-
tion may actually be rising again.

Finally, chapter 6 presents a summary of findings and
discusses some implications of the findings

8



GROWTH IN EDUCATIONAL ATTAINMENT 3

Chapter 2.

Growth in Educational
Attainment 1940-82

Between 1900 and 194C, the rudiments of reading and
writing were spread throughout almost the entire population of
the United States. In 1900, the illiteracy rate was 11.3
percent and by 1940 it Ivid fallen to 4.0 percent. Educational
attainment also increased over this periodthe percent of
the population 25 anc over with less than 5 years of
schooling fell from 23.8 percent in 1910 to 13.4 in 1940.
The pace of growth in attainment has greatly accelerated
since 1940 and the social and economic benefits of this
growth, although difficult to specify and measure precisely,
have almost certainly been of great significance to society.

GROWTH IN ATTAINMENT
It is perhaps surprising to find that less than 45 years ago only

38 percent of young adults (26 to 29 years old) had attained
a high school diploma or mare. Put differently, in 1940 a solid
majority of young adults were either high school dropouts or had
never go.)e beyond elementary school. Today, the percent with
high school graduation or more stands at 88 percent and hiph
school dropouts have been reduced to a small minority. The cor-
responding figures for young adults with a collage degree or more
also showed a very large increasefrom 8 percent to 22 per-
cent (figure 2-1).

FIGURE 2-1.

Median School Years Completed by Persons 25 to 29 Years Old,
Percent Completing High School or More, and Percent Completing
4 or More Years of College by Persons 25 to 29 Years Old: 1940-83
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4 GROWTH IN EDUCATIONAL ATTAINMENT

These are very large trends, and they have made the
American people the most educated in the world (table 2-1).
Clearly the U.S. has provided significant amounts of formal
education to most of its population. But what is the signifi-
cance of this growth? Although education produces impor-
tam effects through many channels, two of the more impor-
tant ones are reductions in inequality in educational attainment
and greater economic growth.

Table 2-1. International Comparisons of Educational At-
tainment: Percentage of Population 25 Years Old and Over
Who Had Attained at Least Some College Education':
1980-81 and 1970 -7'

Country
Year of survey'

1980-81 1970-72

United States . . 31.9 21.3
Japan 14.5 5.5
Canada . . . . 17.2 17.8
Norway 11.8 (NA)
East Germany 17.3 8.5
Hungary ....... 7.0 5.1
West Germany . (NA) 4.3
Austria INA) 2.6
Belgium . . . . . . . ....... (NA) 2.6
Sweden' 15.5 8.3
Switze. nd . . . . . ....... INA) 2.9

'Because of differences in definitions of levels of schooling some of the
small differences between countries other than the U.S. may not be reliable,
and some of the large differences with the U.S. may overstate somewhat
real attainment differentials.

'Because of changes in survey techniques, comparisons over time for
countries other than the United States may be unreliable.

'Percent of population 25-59 in 1970 and 20-64 in 1981.

Sources' United States, 1980 and 1970, U.S. Bureau of the
Census, Statistical Abstract of the United States:
1984, (104th ed.) Wash., D.C., 1983, table 223.

Swecen 1981, The AKU February 1981 Survey,
National Central Bureau of Statistics, Sweden.

All other countries and years:

1980-81 Demographic Yearbook: 1983, Depart
ment of International Economic ana
Soc:'41 Affairs, Statistical Office, United
Nations, New York, 1985, table 38.

1970-72 Compendium of Social Statistics: 1977,

United Nations, New York, 1980, table
III 33.

REDUCTION IN INEQUALITIES

fostering elitism, class differences, and political instability.
Indeec! at one time a college education was a mark of rank
and social standing, as well as of acquired knowledge and
skill. The situation in 1940 was not near this extreme, as
some able children from ptor families had been attending
colleges for some time. Still, the lack of even a high school
diploma by niany was striking and the relative number going
to college was small. The growth in attainment that was to
take place would change this situation. It would bring with it
a decrease in the amount of inequality in educational attain-
ment. Trends in inequality are examined in several ways-
among individuals; across States; and by racial, age, and
sex groups.

Table 2-2 shows the distribution of the population 25
years old and over by years of school completed for 1940
and 1982, along with measures of the amount of variance or
inequality in the distribution. Because there is a practical
upper limit on the amount of formal education an individual
can obtain, we expect that as more and more people attain
higher levels, the closer together they would become. Howev-
er, it is important to measure the degree to which this is
happening so that judgments can be made about how impor-
tant the reductions are and comparisons can be made in
different places and times.

Measures of absolute inequality (standard deviation,
interquartile range) are essentially based on the absolute
difference in years of attainment between individuals, while
measures of relative inequality (coefficient of variation, re;:nive
interquartile range) are essentially averages of the percentage
differences in attainment between individuals. When every-
one's attainment level is rising, it is possible for the mea-
sures of relative inequality to decline even though the mea-;
sures of absolute inequality are constant or even rising.
However, as table 2-2 shows, measures of both relative
and absolute inequality decli.led significantly. The interquartile
range shows that the range of attainment across the middle
50 percent of the population was 5.7 years of schooling in
1940 but only 3.5 years in 1982.

Inequality in attainment across States also narrowed. Table
2-3 shows the percent of the population 25 years old and
over in each State who had attained a high school diploma or
more for 1950 and 1980, along with measures of inequality
in this statistic across States. The States have clearly become
closer together in attainment in a relative sense, although
thero was only a small decline in absolute inequality between
them.

In 1940, the Black/White ratio of median years of school-
ing completed was 0.65; by 1982, it rose to 0.96 (top panel
figure 2-2). This progress by Blacks reflected their relative
gains in high school completion (bottom panel, figure 2-2).
Among 25- to 29-yerr-olds in 1940, the percentage who
were high school graduates or more was 11.6 for Blacks

Sociologists hate long observed that great inequality in and 40.5 for Whites. By 1982, Blacks in this age group had
educational attainment can contribute to social tensions in 81 percent with high school graduation or more and Whites
much the same way as excessive income inequality, byl 0 87.5 percent. Although a racial gap in scholastic achieve-
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Table 2-2. Years of School Completed by Persons 25 Years Old and Over and Measures of Dispersion*: 1940 and 1982

1940 Less than 5 5 to 7 8 9 to 11 12 13 to 15 18 years
years years years years years years and over

Percentage
distribution: 13.7 29.1 17.5 15.1 14.3 5.5 4.8

Median (years) .8.4
Standard deviation (years) .3.8
Interquartlie range (years) 5.7
Coefficient of variation (percent) . 43.9
Relative interquartile range (percent) 67.8

1982 Less than 5 5 to 7 e 9 to 11 12 13 to 15 18 years
years years years years years years and over

Percentage
distribution: 3.0 5.6 7.1 13.3 37.9 15.3 17.7

Median (years) .12.8
Standard deviation (years) . 3.4
Interquartile range (years) . 3.5
Coefficient of variation (percent) 28.9
Relative interquartile range (percent) 26.9

The standard deviation is the square root of the average of all the deviations of the observati3ns ;Tom the mean of the distribution. The 'Ater-
quartile range is the difference between the 75th percentile attainment level and the 25th percentile value. The coefficient of variation is the standard
deviation divided by the mean; and the relative interquartile range is the interquartile range divided by the median.

Percentages for the categories 5 to 7 years and 8 years for 1940 are estimated from 1940 census data that is shown in the categories 5-8
years and 7-8 years, by assuming that the individuals are uniformly distributed throughout the intervals.

Sources: 1982, U.S. Bureau of the Census, Statistical Abstract of the United States: 1984, (104th ed.) Wash., D.C., 1983, table 223. p.
144.

1940, U.S. Bureau of the Census, Census of Population of the United States, 1940, Volume II, Characteristics of the Population
by States, Part I, U.S. Summary and Alabama-District of Columbia, table 13, p. 40.

ment within attainment levels still persists, the sharp nar-
rowing in attainment may have contributed to the narrowing
in the racial earnings gap that took place over this period.

Figure 2-3 shows trends in attainment by sex. Historical-
ly, men end women have differed primarily with respect to
college education. In 1940, men and women were close to
equal but at a very low level of college attainment. Between
1940 and 1970 both sexes increased their college attain-
ment, but men's gains were significantly greater. However,
from 1970 on, the college attainment gains of women signifi-
cantly outstripped those of men, with the result that by
1981 young adult women had almost caught up with young
adult men. Men (25 to 29 years old) had 23.1 percent with
college graduation or more while women had 19.6 percent.
In addition, some of the more important sex differences in
courses and degree fields taken in college narrowed over
the 70's (table 2-4). In the two most important fields for
men ("business and management" and "social science"),
the gap in representation harrowedespecially in the busi-
ness field. In the field of "education," one of the traditional-
ly female fields, the representation of men rose relative to
women, although the whole field declined in importance.
TM shifts in male-fermis differentials in college specialties

reflects the changes taking place in the labor market as
more women choose to pursue careers in nontraditional
fields.

A narrowing in differential attainment by age has also
taken place. The cohorts that were 25 to 29 and 45 to 54
years old in 1950 had a greater attainment gap between
them than these same two age groups did in 1982. In 1950,
the younger group had 52 percent with high school gradua-
tion or mare and the older group had only 28 percent. By
1982, the absolute differential had narrowed to 15 percentage
points-86 percent versus 71 percent. One important effect of
this narrowing was to create pressure for a widening of the
observed eamings differentials between young and old work-
ers when the data are averaged over all education catego-
ries at each level. It is important to recognize this effect of
educational trends on earnings differentials by age to avoid
mistakes in interpreting the effects of changes in other fac-
tors on the age-earnings structure. The most important of
these other factors in recent times has been the coming of
age of the baby boom gsneration. In the last 10 years, the
influx of large numbers of young people in the labor force
has also put downward pressure on the wages of young

1 1people relative to older workers.
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'labia 2-3. Percent With High School Graduation or More. 25 Years Old and Over, by State: 1950 and 1980

Geographic area 1950

Maine 36.9
New Hampshire 36.1
Vermont 36.8
Massachussetts 41.5
Rhode Island . . . 30.7

Connecticut 36.1
New York . . . . 34.7
New Jersey 33.8
Pennsylvania 31.2
Ohio 35.6

Indiana 35.1
Illinois 34.1
Michigan . ........ 34.0
Wisconsin 33.1
Minnesota 34.7

Iowa 37.5
Missouri 29.7
North Dakota 30.4
South Dakota 34.2
Nebraska ... ..... 38.4

Kansas 39.2
Maryland ....... . .. 30.8
Washington, D.C. 47.8
Virginia . . . . 28.2
West Virginia 24.4

ADDITIONAL DATA

1980

68.7
72.3
71.0
72.2
61.1

7'
F
r
64
67.01

66.4 I
66.5
68.0
69.6
73.1

71.5
63.5
66.4
67.9
73.4

73.3
87.4
67.1
C2.4
56.0

Mean percent with high school graduation or more P..nweighted) .

Standard deviation of percent with high school or more (unweighted)
Coefficent of variation (standard dt. riation divided by mean x 100)

Geographic area 1960 1880

..11.1111

North Carolina 20.4 54.8
South Carolina 18.5 53.7
Georgia 20.3 56.4
Florida 34.8 88.7
Kentucky 21.9 53.1

'messes 24.3 58.2
dams 21.1 56.5
sissippi 21.5 54.8

4rkensas 21.2 55.5
Louisiana 21.7 67.7

Oklahoma 32.9 88.0'
Texas 29.9 62.6
Montana 38.7 74.4
Idaho 40 1 73.7
Wyoming 42.4 77.9

Colorado 42.5 78.6
New Mexico 34.0 68.9
Arizona 37.7 72.4
Utah 48.8 80.0
Nevada 45.4 75.5

Washington 43.8 77.6
Oregon 42.1 75.8
California 46.1 73.5
Alaska 44.8 82.5
Hawaii 32.1 73.8

33.8 87.4
7.7 7.4

22.8 110

f.,,,urt.e: U.S. Bureau of the Census, Statistical Abstract of the United Staves: 1r50, (81st ed.) Wash., D.C., 1960, table 143, p. 111
and Statistical Abstract of the United States: 1984 (104th ed.) Wash., D.C., 1984, table 224, p. 145.

Before turning to the effects of education on economic
growth, it is important to note that one important economic
inequality, inequality in income across individuals, did not
decline pan passu the decline in inequality in educational
attainment across individuals shown in table 2-2. Indeed as
figure 2-4 ants table 2-5 show the amount of income inequality
has drifted up somewhat since 1947. Note that the statistic
in table 2-5 is a measure of relative inequality, so that the
upward trend in prices would not in ,tself cause the measure
to increase.

Some observers ,argue thak :lie lack of decline in incon.e
inequality, in :mite of the narrowing in attainment, proves
that education is a poor device for improving the economic
status of those from low socioeconomic backgroends.,

' Christopher Jencks put forth this view in his will known book, Inequality:
A Reassessment of the Effect of Fenily and Schorling in America, (Basic Books
Inc., New York. London. 1979).

However, this argument overlooks the complexity of the
relation between income inequality and attainuT.ant inequality.
Other factors besides schooling (such as ability, imily con-
nections, other investment in human capital, labor market
and demographic changes, luck, and so on) also influence
earnings inequality among individuals. Many of these fac-
tors interact strongly with schooling. For example, the edu-
cation of an able youth will raise his income by much more
than that of a less able youth.2 In general, more able indi-
viduals have a greater pecuniary incentive to attitin more
education. This means that as access to more and higher
quality education spreads tie children from all family income
levels, the positive correlation between ability and attain-
ment across individuals increases. and this factor alone will

2 In this context. "ability" refers to differences individuals bring into the
classroom, whether they are "Mullane, ." preschool environment, or other
factors.

14
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Table 2-4. Earned Bachelor's Degrees Conferred, by Field of Study and Sex: 1972 and 1980

Excluding Medical, Dental, and Law Degrees

(Percent distr ution. Totals may not sum to 100.0 because of rounding)

Field of study
1972 1980

Male Female Male

Total 504,958 388,527 473,800 455,800

Agriculture 2.5 0.2 3.4 1.5
Architecture 1.1 0.2 1.4 0.5
Area studies 0.3 0.4 0.2 0.3
Biological science 5.2 2.8 5.7 4.3
Business and management 21.8 3.0 28.2 13.7
Communications 1.6 1.1 2.9 3.3
Computer and information sc ice 0.6 0.1 1.8 0.7'
Education 9.8 36.6 B.5 19.t
Engineering 9.8 0.1 13.2 1.4
Fine and applied arts 2.7 5.2 3.2 5.7
Foreign language 0.9 3.6 0.6 1.8
Health professions 1.9 5.6 2.4 11.6
Home economics . 0.1 3.0 0.2 3.8
Letters 5.8 11.4 3.5 6.3
Library science 0.2 0.1
Mathematical subjects . 2.8 2.4 1.4 1.1

Military science
Physical science 3.4 0.8 3.8 1.2
Psychology 4.6 5.1 3.3 5.8
Public affairs 1.3 1.5 3.6 4.5
Social science 19.9 14.8 12.4 9.9
Theology 1.6 0.3 1.0 0.3
Miscellaneous ....... 2.1 1.3 3.6 3.8

-Less than 0.1 percent.

Source: U.S. Bureau of the Census, Statstical Abstract of the U.S.: 1982-83 (103rd ed.) Wash., D.C., 1982, p. 167, table 278, and
Statistical Abstract of the U.S.: 1975 (96th ed.) Wash., D.C., 1975, p. 142, table 289.

make for increased inequality of income.3 Therefore increased
access to education will not necessarily reduce the observed
amount of inequality in income, even though it is raising the
income of all those who attain the additional education.
However, increased access to education should have reduced
the correlation between family income and connections,
and the earnings and income levels that children subsequently
achieve.

At any rate, it follows .hat a maior criterion to judge the
benefits of increased educational attainment is whether it
enabled people to significantly increase their eamings capacity.
As we now show, there is evidence that these earnings
effects have taken place along with the large increases in
attainment.

31f Y -- a + E then by a well known formula for the variance

Var(Y)-Var(e)+Var(E)+2SaSE'PeE
where Var-Varlanza, S-standard deviation, PaEcorrelation coefficient
between a and E, Y-logeetfrn of morns, a-logarithm of ability and E.-loga-
rithm of educational attainment. Thus the amount of relative inequality in the
income distnbution, Var(Y), is positively related to PaE, the amount of correla-
tion between ability and educational attainment. For a detailed .., alys,s see:

Gary Becker and Barry Chiswick, "Education and the Distribution
Earnings," American Economic Review, May 1966. 5

EDUCATION AND ECONOMIC GROWTH'

Most observers believe that tile large growth in educa-
tional attainment also made a significant contribution to the
economic growth that took place over the same period.' To
the economy, the growth in attainment meant a steady sup-
ply of highly skilled labor and reasonably rapid adjustments

' This discussion focuses on the effects of education an economic growth
as measured by the growth in the real earnings of labor and growth in the
volume of goods and services sold in the market-i.e. the Gross National
Product (GNP) However, there are many sources of material well being that
are not fully reflected in market transactions-health, safety, quality of lei-
sure time, working conditions, and so on. These factors can change without
any change in the GNP, and many observers feel that education contributes
significantly to some of them-e.g., health Improves because educated
peor4e react more to the effects of lifestyle on health. However, we cannot
cover this aspect in our report. See: Hayman and Wolfe, "Education, Pro-
ductivity, and Well-Being: On Defining and Measuring the Economic Charac-
teristics of Schooling," in Edwin Dean (Ed.), Education and Economic Produc-
tivity. (E' danger, Cambridge, Massachusetts, 1984).

The economics of education literature has grown to mammoth propor-
tions since the pathbreaking work of Becker in 1967. There is no dispute, at
least among economists, that education made a contribution to growth, but
there is disagreement over the size of the contribution and the precise mech-
anism bridging it about. In chapter 5, more discussion is given. A review
article by Marc Slough, "Human Capital Theory: A Slightly Jaundiced Sur-
vey," Journal of Economic Literature, Sept. 19-6, Vol. XIV, 03, contains a
useful bibNography.
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FIGURE 2-4.

Relative Income :.,equality in the Distribution of Wage and
Salary Income for Malec 14 Years Old and Over 1947-82
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Source: Table 2-5.
Years

2

Table 2-5. A Measure of Relative Income Inequality* for the Distributini of Wage and Salary Income of Males 14
Years Old and Over: 1947-82

75p-25p 75p-25p

Year

75p-25p
Year

Median
Yea,

Median Median

1947 0.88 1959 0.92 1971 1.09
1948 0.83 1980 0.97 1972 1.101949 .. . . . . . . ..... . 0.85 1981 0.98 1973 1.081950 ..... . . . . . . . . . . . 0.85 1982 0.97 1974 1.091951 ....... . . . 0.71 1983 0.97 1975 (NA)
1952 0.75 1984 0.99 1978 (1A)

1 f)53 0.79 198b 1.00 1977 1.09
14)54 . . . . . . . . . . . ..... 0.85 1986 0.93 1978 1.09
1955 0.88 15. 67 0.93 1979 1.11
1956 0.88 1068 0.95 1980 1.13
1957 0.89 1989 0.98 1981 1.15
1958 0.98 1970 1.02 1982 1.18

NA Not available in published form.

The inteiqua. tile range divided by the median income. The 25th percentile income is subtractedfrom the 75th percentile income and the dif-
ference is divided by the median (i.e. 50th percentile) income. This measure will be sensitive to changes in inequality that affect the middle of the
distribution.

Source: U.S. Bureau of the Census, Current Population Reports, Series P-60, Income of Famillspd Persons in th U.S., for each Year.
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Table 2-6. Median income of Male College Graduates, Male /..gh School Graduates, and Those With Some High School,
25 to 34 Years Old, With Income During the Year: 1950-83

(Figures in current dollars)

Year

College
graduates

11)

High school
graduates

12)

Some high
school

13)

Ratio
11)112)

14)

Redo
(21/(3)

(51

1950 3,510 3,095 2,735 1.13 1.13
1958 5,970 4,688 4,275 1.27 1.10
1961 6,640 5,175 4,425 1.28 1.17
1963 ........ 6,947 5,612 4,903 1.24 1.14
1965 7,474 6,151 5,254 1.21 1.17
1967 . ........ 8,762 6,882 5,922 1.27 1.18
1969 ..... 10,228 8,008 6,893 1.28 1.20

1971 10,908 8,556 7,331 1.27 1.17
1973 12,349 10,153 8,443 1.22 1.20
1975 13,232 10,767 8,241 1.23 1.31
1979 17,345 14,280 10,983 1.21 1.30
1981 ......... 20, 589 15,393 11,173 1.34 1.38
1982 21,149 15,298 10,948 1.38 1.40
1983 21,988 15,789 10,711 1.39 1.47

Source: 1950, 1950 Census of Population, Special Reports, Educational Attainment, table 12; 1958-82, U.S. Bureau of the Census,
Current Population Reports, Series P-60 Income of Families and Persons in the U.S. various issues, 1983 from forthcoming P-60
report.

in supply to the needs generated by the technical changes
that went on over this period. Without the adjustment of
skilled labor flows via education, the observed growth rate
in worker-hour productivity would have been significant',
less.' Some observers also argue that education makes an
important direct contribution to technic,' change itself, via
the improved skills of certain types of professionals-
industrial managers, engineers, and scientists.

The main way that economists infer the contribution of
education to the economy is by analyzing the earnings dif-
ferentials between groups of individuals with different
amounts of educational attainment-college graduates vs.
high school graduates; high school graduates vs. less than
high school; and so on. It is assumed that at least a part of
these cross-sectional earnings differentials represent the
influence of additional years of schooling as opposed to the
effects of other factors correlated with educational-
attainment-like ability. This part of the earnings differential
is used to weight the growth in attainment and measure its
contribution to aggregate growth. Also one would expect
that if additional attainment growth over time were contrib-

t There have been a number of major "growth accounting" studies that
have attempted to quantify the contnbution of various factors to U.S. eco-
nomic growth The work of Denison is perhaps the most widely cited. He
found that over the period 1948-73 growth in education per worker contrib-
uted 0 5 percent to the annual growth In national income per worker. That is,
over this period the average annual growth rate in national income per worker
was 2.4 percent and it would have been 0.5 percentage points lower If there
had been no growth in education per worker. Education's contribution amounted
to about 17 percent of all the contributions of the positive sources of growth.
Unfortunately these studies do not yet tell us how the other sources of
growth, capital per person and technical change interact with education in the
growth process. Thus we do not know whet education would have contributed if
it had increased by itself over this ps.iod. See: Edward Denison, Accounting
for Slower Economic Growth, (The Brookkigs Institution, WashelgtOn MCI 7
1979).

uting significantly to the economy, then the earnings differ-
entials would not decline, even though the relative numbers
were shifting toward more and more attainment.

This, in fact, is what has happened. The income differen-
tials between young college graduates, high school gradu-
ates, and those with only some high school attainment have
not declined over the 1950-83 period (figure 2-5 and table
2-6), despite the large flow of people into the two graduate
categories. Indeed the differential has trended up for high
school graduates over those with some high school oniy,
and for college graduates over high school graduates the
ratio has turned up in the last few years. Since college grad-
uates are usually less susceptible to cyclical swings in
employment, some of the rise is due to the sharp recession
over the period. However, income data restricted to individuals
who worked at a full-time job for a full year also show a
significant rise in the college/high schzol graduate earnings
ratio, indicating longer run factors at work.'

Of course, it is still conceivable that all the growth in
educational attainment was simply a byproduct of econom-
ic growth, On this view, the increased investment in educa-
tion was of no more significance to economic growth than
was the increased investment in homes and cars, by fami-
lies, as their incomes grew. This argument is difficult to
disprove since the "human capital" created by education is
intangible compared to products bought and sold in the
market like earthmovers, dump nude, and other forms of
physical capital.

A number of studies have shown that when independent
measures of ability and other facture are held constant addi-

/ See *over 5.
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tional years of schooling are still associated with higher
earnings.e Also we observe a high degree of correlation
between changes in labor-market demand for different

For example, Gary Becker, Human Caput! (National Bureau of Economic
Research, New York, 1957), Zvi Gnliches and William N. Mason, "Education,
Income and Ability," Journal of Polo:al Economy, Vol 80, 03, Pt. 2, May/June
1971, Dave M O'Neill, "Voucher Furlong of Training Programs Evinence
From the G I BM," Journal of Human Ret,uurces Vol. XII, 04, Fall 1977.

occupations 6 n d changes in the mix of skill subsequently
acquired by college graduates. These patterns strongly sug-
gest that the increase in education was both relevant to the
growth process and added to the earnings and income of
those whc sought to advance their skills through education.
In sum, it is probably safe to attribute at least a part of
the growth in output per worker-hour since 1940 to the
growth in educational attainment since 1940.

19
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Chapter 3.

Educational Achievement
Trends and Differentials

Perhaps the most vocal debate in American education in
recent years is about the quality of education being provided
by our elementary and secondary schools. Two reports on
the condition of U.S. elementary and secondary education
have recently been released by high-level commissions, in
which problems are highlighted and recommendations are
made.

Concern about the quality of schooling is related to data
on the scores from scholastic achievement tests of vsrious
kinds. It is the changes and patterns in these statistics both
over time and between areas and socioeconomic groups,
that has contributed to the growth of this issue.

Therefore this chapter first presents and analyzes data on
trends and differentials in achievement test scores. Then an

analysis of the question of whether there has been a decline
in the quality of schooling is presented.

TRENDS AND DIFFERENTIALS IN ACHIEVEMENT

Most ideas about trends in the quality of schooling have
come from observations on measures of pupil learning
achievement test scores. As these scores have declined,
concern about school quality has increased. But the amount
learned in school is effected by attributes the student brings
to the school (e.g., 1.0., parental influences, etc.) as well as
the qualities of the school itself (ability of teachers, educa-
tional philosophy, facilities, and so forth). Ind,,ed, most of

480
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440
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FIGLRE 3-1.

Scholastic Aptitude Test Score Means: 1951 52 to 1983 84
(Verbal Test Score)

Average test score
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'High school senior year of most test takers.

Source: Table A-3.
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111111111111111
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1111111111111
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'High school senior year of most test takers.

Source: Table A-3.

the quantitative studies that have been done on the deter-
minants of pupil achievement conclude that the student back-
ground factors are probably more important. Thus in assessing
patterns in achievement data, it must be remembered that
observed trer,ds and differentials in test scores do not nec-
essarily imply a corresponding trend or differential in the
quality of schooling received. It could reflect a trend in the
average level of student background factors.

Ccmpreheneve data on achievement scores that go back
many years are difficult to obtain. Unlike the data on attain-
ment, comprehensive data on the achievement of all ele-
mentary and secondary school students only begins in the
70's. Figures 3-1 and 3-2 show what is probably the
longest comprehensive series on the achievement of American
high school students. It covers only high school graduates
who are seeking to go on to college. Almost all these stu-
dents take a test called the Scholastic Aptitude Test ;SAT).
The SAT is a combination ability and achievement test. It is
influenced by a student's innate ability and aptitude as well
as by how much he/she achieved in school.

The "SAT score decline" shown in figures 3-2 and 3-3 is
by now widely known and has been extensively studied in
search of the underlying causal factors. We discuss these
studies in the next section, but it should be mentioned here
that declines in the average ability level of students taking
the SAT can only account for part of the SAT score decline.
That is, a significant pert-of the tfeellno le likely.**to2i

factors that were at least partially under the control of school--
the style and content of textbooks, amount of homework
assigned and completed, type of courses offered, and so
on.

Another achievement test comparison that gives rise to
concern with the overall performance of elementary and
secondary bchools is with other countries. The findings of a
comprehensive survey of achievement test scores in a large
number of countries in the early 70's has recently been
published and reviewed by some experts in the field.' Table
3-2 presents rankings of test score results for the U.S. and
some other developed countries.

An important distinction in table 3-1 is between the test
scores for a sample of all high school seniors enrolled in
academic curricula (POP I) and an estimate (for each country)
of a subset a these seniors that represent students who
entered school with equal underlying scholastic ability (POP
II). The reason for this distinction is that the fraction of any
cohort that remains in school to senior year in an academic
curricula varies considerably from country to country. It is
highly likely that this process of attrition is selective on
scholastic ability so that, on the average, the more able

Richard M. VVolf, AchievenuntinAmetice, National Report of the U.S. for

the knernetionsiEducstionel Achievement Project. (Nowhere College Press.

Teachers College, Columbia University. Nsw York, Nsw York). Berbera Ler-

nor, "American Education: Mow Awe We Do rag Pubk howl, OW 191124

end Haim Wilbert, "Seism* literacy end benumb Prockrollvtty N Isms-
hesitant Peropeaks," Osedie" 1 12, NC 2 AP*. IOW



EDUCATIONAL ACHIEVEMENT: TRENDS AND DIFFERENTIALS 17

Table 3-1. Rank Order of Achie' ament Test Scores by Subject and Population Group, for Selected Developed Countriesand Subjects: 1970-71

Countries
Science

Reading
comprehension Literature

Civic
education

POP
I

POP
II

POP
I

POP
II

POP
I

POP
II

POP
I

POP
II

Total countries with test
results 13 12 12 8 8 7 7

Austria . . ....... . . ... 2 (NA) (NA) (NA) (NA) (NA) INA)Belgium (Fr., 13 11 8 4 6 5 (NA) INA)Belguim (Fl.) 11 8 9 8 8 7 (NA) INA)England 5 4 3 2 2 3 (NA) INA)Finland 8 9 5 8 3 6 4 4France 10 10 (NA) (NA) (NA) (NA) INA) INA)Germany ... . ..... 2 11 (NA) (NA) INA) (NA) 2 8Hungary 7 5 11 10 (NA) (NA) (NA) INA)Ireland (NA) (NA) (NA) (NA) (NA) (NA) 7 7
Israel (NA) (NA) 3 7 (NA) (NA) (NA) (NA),Italy 12 13 10 12 7 8 (NA) INA)Netherlands 4 (NA) 14 9 (NA) (NA) 5 5New Zealand 1 1 1 11 1 2 1 3Romania (NA) (NA) (NA) (NA) INA) (NA) (NA) (NA)Scotland 5 6 2 3 (NA) (NA) (NA) INA)Sweden . ....... 9 3 7 5 4 4 3 1United States ..... 14 7 12 1 5 1 8 2

.../111"
Note: POP I refers to all seniors enrolled in an academic cui cula and POP II refers to a subset for these students as defined in the text.
Source: Richard M. Wolf, Achievement in America, (Tea-hers College Press, Teachers College, Columbia Univ., New York, London,1977).

students remain in school. This means that in countries that
have high attrition the test performance of seniors will be
higher than in countries with low attrition, just because of
the attrition factori.e., the schools in each coun'..-y could
be performing equally well.

The U.S. has the lowest attrition rate, with Sweden and
Japan close to the U.S. The other developed countries have
much higher attrition rates. Thus, the very poor showing of
the U.S. on POP I ozore rankings is at least partly due to
differential attrition. Tne data underlying the ranking for POP
II incorporate an adjustment for the effects of differential
attrition on test scores. However, the adjustment procedure
is biased in favor of countries with low attritioni.e., the
U.S.and it therefore overadjusts for the bias.2 Thus the
true relative ranking of the U.S. is somewhere in between
the results for POP I and POP II.

2 For the country with the lowest fraction retained (say xL percent), the POP
II score is simply the POP I score For ell other countnes, the POP II score is the
score of only the top xL /xi percent of their students, ranked by test score
result, where xi is the (higher) retention friction of other countries. This
procedure assumes that attrition is perfectly selective 011 scholastic ability.
Since it is not perfect, it means that POP 11 students in high attrition (low
retention) countries will have somewhat lower ability than the POP II students
in the lower attrition countries. Thus the U.S., with the highest retention
rate (about 9 times xL), is almost certain to have most of the actual top X
percent of its scholastic ability distribution included In the POP U comparison,
while for the lowest retention country, this is only possible if their attrition
had been perfectly relatsd,to "holes" pbatIt

,

C ',mprehensive data on achievement trends for various
socioeconomic subgroups are even more difficult to find.
SAT scores for various ethnic/race groupings are available
for the period 1976-83. They are shown in figures 3-3 and
3-4. There is definite narrowing of the differentials since
1976, but at a glacial-like pace. As of 1983, large differen-
tials still remained.

These large differentials can represent both differences in
the quality of schooling provided and in family and personal
background factors. Currently this is an area of intensive
research by social scientists and it is beyond the scope of
this report to attempt any survey of the research findings.
However, one aspPet of these differentials is important to
stress. This is with regard to interpreting color and ethnic
differentiate in economic statistics like earnings and unem-
ployment. Most of the data on economic variables is classi-
fied by years of school completed only; information on
achievement scores is seldom available jointly with eco-
nomic variables. Because of this, the racial-ethnic differen-
tials in econe",in variables at a given level of educational
attainmant may re attributed solely to the effects of labor
market diammination against the racial-ethnic groups. This
interpretation assumes that each group is supplying th
same quality of labor because they have attained the sme
number of years of schooling. However, our data on whirrs-

2Ont, diffectigialt show that this may: be unWerpant881-::j
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assumption. Some of the differential in earnings and unem-
ployment may be related to the differential in achievement
between the two groups.3

Up to now, the discussion has been in terms of the average
test score level, either for everyone or for various subgroups.
But concern has also been raised over the lower tail of the
achievement distribution. That is, over young people who
are not achieving even a minimal level of reading and arith-
metic skills. A series of surveys of what is caned "functional
literacy" have been made. Functional literacy implies more
than the traditional definition of literacy, which is usually
defined as the ability to read and write in one's native tongue.
As table 3-2 shows, illiteracy defined in the traditional way
has, for all practical purposes, been elaninated. But the func-
tional literary concept specifies some minimal level of ability
in reading, writing, and calculating. It is a level that enables
an individual to function at some minimal level in the labor
market of a modern economy.

One assessment of the functional literacy of teenagers
was the Mini Assessment of Functional Literacy (MAFL)
conducted in 1974 by the National Assessment of Educa-
tional Progress. This test, which was administered to a

2 For an analysis using Military test scores. see Dave O'Neill, "The Effect of
Discrimination on Earnings. Evidence from Military Test Score Results,"
Journal of Human Resources (Vol V. Fall 1970)

nationally representative sample of 17-year-old students,
was specifically designed to measure the extent of func-
tion& literacy among the population. The National Right to
Read Effort, which commissioned the study, determined
that students who failed to answer correctly 75 percent of
the exercises_ would be considered functionally illiterate.

These exercises required only basic skills in reading and
understanding written materials including passages, graphic
materials (drawings, chans, maps, forms), and reference
materials (dictionaries, encyclopedias, and telephone directo-
ries). The following sample questions illustrate the level of
reading skill required for a student to be considered func-
tionally literate:

A picture of four doors labeled "Principal," "Nurse,"
"Cafeteria," and "Library" is presented and the stu-
dent is asked to identify the door where one would go
for lunch.

'A copy of an auto insurance policy statement is pre-
sented and the student must determine the maximum
amount of coverage for medical bills under the policy.

'A listing of telephone area codes and long-distance
information is presented and the student must identify
the number to call to obtain a number in New York City.
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Table 3-3 shows the MAFL test results by various demo-
graphic characteristics. Overall, 12.6 percent of the 17-year-
old students were found to be functionally illiterate.

Unfortunately it is difficult to find more recent studies of
the lowest achievers so that comparisons over time can be
made. At present, the very comprehensive survey of the
achievement of elementary and high school studentsThe
National Assessment of Educational Progressis not pub-
lished in a form that can be used to study the progress of the
'ower tail of the test score distributionthe analogue to the
poverty population in the income area.

Table 3-2. Illiteracy in the United States: 1870-1979
(Percent illiterate)

Year Total White Black

1870 20.0 11.5 79.9
1890 13.3 7.7 513.8
1910 7.7 5.0 30.5
1930 4.3 3.0 18.4
1947 2.7 1.8 11.0
1959 2.2 1.8 7.5
1969 1.0 0.7 3.8
1979 0.5 0.4 1.8

'Refers to the civilian noninstitutional population 14 years old and
over.

Tables 3-4 and 3-5 show the format of published NAEP
data. Table 3-4 shows data for ell tests given at a single
point in time for a single age group. Table 3-5 shows data
on changes over time in a single test, for all three age groups
reported on.

In each table, group differences in "mean percent cor-
rect" are showne.g., differences by race and sexbut
within each of these Groups there are individual students at
much lower scores than the average reported for the group.

What is needed are published frequency distributions show-
ing the whole range of scores made by all the individuals
taking the test. Then some minimal test score level can be
specifiedsay 40 percent of the overall median score.
Thus if the median were 60 percent correct answers, then
the level needed for minimal competency would be 24 percent
correct. The fraction of youth with scores below that level
could be computed each year or few years, and this statistic
could then be tracked over time to monitor the progress
being made on this most pressing social problem.

DECLINE IN THE QUALITY OF SCHOOLING'

The discussion is organized around three questions. What is
the evidence that the quality of elementary and secondary
schooling actually did decline? If a decline did occur, what

4 This issue refers to the schooling received by the general body of etu-Source: U.S. Bureau of the Census, Statistical Abstract of the dents. The problem of students at the very bottom of the achievement scale,
United States: 1984, (104th ed.) Wash., D.C., those who we not reseir.g minimal competency, is beyond the scope of
1983, p. 140, table 227; and Historical Statistics, this particular report. This does not reflect a judgement as to the restive
C0b6i41 Timal tR..10.79t.,90410. **KW . 24.)1)1P1r11!10?11tti!,two PrO!!!" . .
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Table 3-3. 17-Year-Olds Who Scored Below 75 Percent
on the MAFL, by Race and Education of Parents: 1974

Race Total
Education of parents

Advan- Disad-
taged vantaged

Total 12.8 8.8 25.8
Yhite 8.2 8.8 15.8
Black 40.9 30.0 57.0
Other 30.5 27.8 29.3

Neither parent completed high school.

Source: National Assessment of Educational Progress Survey.
See: Charles J. Gadway, Functional Literacy: Basic
Reading Performance, (Denver, Colorado; NAEP,
1978).

were the specific school factors that caused the decline?
Finally, given some knowledge about causal factors, what is
being done to remedy the situation?

Evidence of the Decline
From the content of the numerous articles in newspapers

and popular magazines, one would not think it necessary to
demonstrate that there has been a decline. However, although
the evidence does exist for this conclusion, it is not as
obvious as simply pointing to the decline in SAT scores.
Factors that affect SAT scores, other than the quality of
schooling, have been changing since the mid-60's, and
their contribution to the decline must be assessed before a
decline in the quality of schooling can be inferred.

A detailed analysis of the SAT score decline was done by
the College Entrance Examination Board (CEEB)! They exam-

* On Further Examination, (College Entrance Examination Board, New York,
1977)

Table 3-4. National Assessment of Educational Progress in Reading for Ages 9, 13, and 17, by Selected Characteristics
of Participants: 1974-75 and 1979-80

Selected
characteristics of

participants

Age 9 Age 13 Age 17e

Mean % correct
Mean

Mean % correct
Mean

Mean % correct
Mean

1974-75 1979-80 change 1974-75 1979-80 change 1974-75 1979-80 change

All participants 65.2 67.9 2.6 59.9 60.8 0.9 89.0 88.2 -0.8

Region:
Northeast 88.9 89.9 3.0 80.9 81.7 0.8 70.2 88.4 -1.8
Southeast 82.0 88.5 4.5 58.8 57.9 1.1 85.5 85.3 -0.2
Central 87.5 88.8 1.3 82.5 83.4 0.9 71.4 70.3 -1.1
West 83.9 88.7 2.8 58.8 59.8 0.9 87.5 88.2 0.7

Sex:
Male 83.1 88.0 3.0 57.8 58.8 1.2 67.2 68.9 -0.4
Female 87.4 89.7 2.3 82.2 82.8 0.4 70.8 89.7 -1.0

Race:
Black 54.5 59.8 2.1 46.4 49.6 3.2 52.1 52.2 0.1
White 87.0 69.3 2.3 81.9 82.8 0.7 71.2 70.8 -0.8
Hispanic 55.0 60.3 5.3 49.0 51.5 2.5 58.8 58.8 2.0

Parental education:
Not high school graduate .. . 58.1 80.8 2.7 52.5 52.9 0.4 80.8 59.2 -1.4
Graduated high school 88.2 67.1 1.0 59.5 59.5 0.1 87.7 85.8 -2.0
Post high school 89.8 71.5 1.9 88.0 85.4 -0.8 74.3 73.1 -1.2

Size and type of community:
Extreme rural 83.0 66.9 4.0 57.2 58.8 1.4 67.9 85.1 -2.8
Low metropolitan 55.2 58.0 2.8 48.8 53.4 4.8 59.3 59.2 -
High metropolitan 71.3 73.1 1.8 88.7 87.9 1.3 78.0 73.5 -2.5
Main big city 80.8 88.0 5.2 54.9 57.5 2.6 83.8 84.5 0.7
Urban fringe 88.4 89.8 1.2 83.8 82.8 -0.8 71.5 70.8 -0.7
Medium city 85.5 89.0 3.5 58.7 80.8 1.9 69.3 88.4 -0.9
Small place 85.3 87.8 2.3 80.1 81.1 1.- 69.3 88.4 -0.9

Note: The mean change is equal to the difference in the mean correct for each year but may differ in this table due to rounding.

'All participants of this age were in school.
-Represents zero. 25
Source: National Center for iducatIonalStatletlee, Digest of Educational Statistics 1982, table 26, p. 32.
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Table 3-5. National Assessment of Educational Progress for Persons 17 Years Old, by Subject and by Selected
Characteristics of Participants in the United States: 1975-80

Selected
characteristics of

participants

National mean p' .

Mean delta p'
(difference from naticnal
means):

Region:
Northeast 0.2 -0.2 0.9 0.8
Southeast -2.0 -1.9 -2.0 -2.2
Central 0.5 0.9 0.2 0.9
West 1.1 0.9 1.0 0.1

Reading/
literature

comprehension Music

79.1 50.0

Art Citizenship

50.6 87.4

Sex:
Male -1.4 -1.8 -1.3 -
Female 1.4 1.7 1.2 -

Race:
Black -16.6 -6.6 -4.6 -8.6
White 2.9 1.2 0.8 1.6
Hispanic -8.0 -6.2 -3.4 -8.2

Parental education:
Not high school graduate
Graduated high school
Post high school

Size and type of community:
Low metropolitan
Extreme rural
Small place
Medium city
Main big city .. . .

Urban fringe
High metropolitan

-8.6 -5.6 -4.6
-2.2 -2.1 -2.4
3.4 3.4 3.1

-10.4 -4.9 -2.3
-0.7 -2.4 -5.0
0.5 0.1 -1.0
0.7 0.2 0.6
-3.3 -0.6 0.2
1.1 0.1 1.4
5.9 3.2 3.6

-6.4
-1.6
4.6

-6.8
-0.1
0.2
-0.2
-1.2
0.8
4.2

Social
studies Science

Mathematics
skills

67.6 53.5 59.0

0.9 2.2 3.3
-2.4 -4.1 -4.8
0.9 1.2 2.6
0.2 -0.8 -2.7

0.2 2.8 1.3
-0.2 -2.5 -1.2

-9.4 -15.7 -17.6
1.6 2.8 2.9

-8.3 -10.8 -12.0

-6.6 -8.0 -10.8
-1.6 -1.8 -3.0
4.6 5.1 6.3

-8.1 -12.3 -13.4
-0.3 -2.5
0.2 0.5 -1.6

-0.2 1.7 5.5
-1.2 -5.8 -2.1
0.8 2.8 3.1
4.2 4.4 9.8

Note: Data are for the following years: 1975-76 citizenship, social studies; 1976-77 science; 1977-78 mathematics skills; 1978-79 music, art;
1979-80 roading/literature comprehension.

-Represents zero.
'The mean delta p is a single number used in national assessment to describe a group's performance.The percent correct, or the p, for an exercise

(test item) can be expressed for the Nation as a whole or for national assessment groups. The difference between these percentages is the delta
p for the excicise. The mean for a group is the mean of all delta p's for the group.

Source: National Center for Educational Statistics, Digest of Fducation Statistics 1982, table 20, p. 27.

fined two factors that could have accounted for the decline in
SAT scores other than quality of tichooling-changes in the
average ability level of students taking the, test and the
content of the test itself.

On changes in the difficulty of the SAT itself, the CEEB
report concludes that this factor cannot account for any of
the decline Whenever questions are changed (to keep up
with changes in course content in the high schools), certain
"key questions" are retained on the revised tests. These
allow CEEB statisticians to estimate the effect of unintended
changes in the difficulty of the test questions.

Between 1960 and 1970, the percent of all 18-year-olds
who were enrolled in college for the first time went from
34.2 to 47.0 percent. Since it is likely that the average
ability level will fall as the fraction of an age cohort taking the
SAT increases, the CEEB study assembled data on variol

measures of the high school class standing of SAT takers
in 1960 and 1970. High school grades were used as were
relative standing (i.e., relative to entire high school class) on
standardized tests. The CEEB study conclued, that for the
1963-70 period, the ability factor could account for about
two-thirds of the observed decline in SAT scores. How-
ever, for the post 1970 period, their conclusion is that most of
the decline took place within ability categories, as measured
by the students percentile ranking on tests given in high
school. Thus the SAT scores of students who were in the
same percentile on high school achievement tests, were
declining significantly in the post 1970 period, while in the
1963-70 period, the decline primarily reflected more stu-
dents from lower percentiles taking the SAT. Barbara Ler-
ner, an independent scholar of education, cites other bodies
of test score data on secondary school students that also
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auppon conclusion that the quality of schooling declined.*
These other tests ?nclude the American College Testing
program (ACT), which is taken by about a half million high
school students each yew, cognitive tests taken by stu-
dents in different waves (1960 and 1972) of tha massive
Project Talent Study, the science, writing, citizenship, and
social studies tests given to 17-year-old students by the
National Assessment of Educational Progress, and results
of the Iowa Tests of Educational Development. Ms. Lerner
also cites declines in achievement test scores at grade lev-
els 5 through 8 over the same period.'

In sum, it would appear that between the late 60's and the
present, a substantial decline in the achievement levels of
high school students took place, that cannot be explained
by changes in the average natural ability level of students
taking the test, or by shades in the content of the test itself.
Something about the behavior of the schools (or the way the
schools controlled the behavior of the student) contributed
to change.

Causal Factors

The evidence on the specific school factors that -.Aused
the decline comes from a number of sources. Researchers
have remarked on changes in a number f school and
school/student factors that have changed wince the mid-
60's and could have bee.. rasponsible for the observed
decline in achievement. The most often mentioned are: amount
of homework assigned, amount of class time spent directly
on relevant school work, length of scht..' lay and school
year, and textbook "demand levels." The first three are
sometimes referred to as the "hard wo.k" factors. The last
refers to the degree to which textbooks present the material
to be learned in a straight forward business-like vray, not
using entertainment-oriented techniques to attract the child's
interest. The greater the "demand level" the less enter-
tainment oriented is the textbook.

Changes in all these factors have been documented over
the period in question.* Using statistical techniques like
'multiple regreslion analysis, ressarchers have shown that,

liolding other things constant, more homework, less ab-

Barbara Lerner, Op Cs
?Paul Cooperman, The Achievement Decline in the 70'a" Pte happen

60, (1979), pp. 736-739
A Nation At Risk, 0 Cit , Barbara Lamer, Op Cit., C Further Examination,

Op Cit

senteeism, more challenging courses and higher-demand-
level textbooks, raise student achievement.*

In addition to these four school- related factors, researchers
have also mentioned broader societal factors that may have
had independent negative effects of their ownthe increase in
the average family size of students may have reduced parental
"input" received by students taking the SAT over the period;
the increase in single-parent families and two-earner fami-
lies may have had similar effects; increased time spent watch-
ing TV can reduce student motivation, and so on.") Some of
these sociodemographic trends may reverse themselves,
and this will contribute to a reversal in the test score decline."

What is Being Done
From numerous articles in newspapers and magazines, as

well as TV reports, the Impression is that many public school
systems are reacting to the challenge of declining achieve=
ment bv making various changes. A recent government
report documents many responses."

Certain of the reforms have emerged as comroversiel--e.g.,
teacher competency testing and "merit pay"both aimed
at improving teacher performance. Testing students for mini-
mum competency as a requisite for promotion, although
mainly a response to the problem of students below mini-
mum competency (rather then the general decline in achieve-
ment), has also been a significant development.

The National Commission on Excellence in Education sug-
gested four areas of reform, which they urged all school
systems to adopt: (1) curriculum reform, requiring that all
students, not just those who are college bound, be required
to take 4 years of English, 3 years of math, 3 years of
science, 3 years of social studies, and 1 year of computer
science; (2) high schools should raise and quantify their
standards (e.g., make it harder to get an A) and colleges
should raise their minimum enzry requirements; (3) more
homework should be assigned, a longer school day should
be adopted, and more school days per year should be sched-
uled; and (4) preparation and rewarding should be improved.

,ames Coleman, "Public Schools, Pnvate Schoc' and the Public Inter -
est Public interest, Summer 1981.; Richard M. Wolf, Op

1 A Nation At Risk, Mord; Barbara Lerner, bd., On Further.. mination, Ibid.
Ealtedin, who has analyzed the "baby-boom, baby-bust" sequence

between 1948 end 1975. "What Will 1984 Be Like? Socioeconomic Implica-
tions of Recent Twists in Age Structure" Demography. Vol. 15, 44, Nov.
1978, pp. 397-432, forecasts a return to larger family size as the baby-bust
children become parents

12 U S Department of Education, The Mraon Responds, (U S Government
Pnnting Office, May 1984)

27
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chapter 4.

Enrollment, Costs, and
Resource Use

In recent years, clashes between local teacher's unions
and local government units over salary increases have become
almost as regular as the seasons the selves. In addition to
a wave of taxpayer protest against government spending in
general, the situation, for teachers and school system officials
has been greatly exacerbated by the baby-boom-generation
cohorts passing into older age ranges. The resulting sharp
decline in enrollments have placed school administrators
under pressure to reduce resources or be faced with sharp
increases in costs per student. On the college side, there
appears :o be as much concern over increased tuition costs
but the protests are less concentrated.

This chapter reviews the trends in the major elements of
the costs per student for both the elementary and secondary
schools and for colleges, with more attention paid to the
lower schools. For these schools, an attempt is made to
identify the components that underlie the very large increase in
cost per student that has taken place in recent years. The
first section below presents a brief discussion of a frame-
work for analyzing the determinants of cost. Then the trends in
resource use and costs are presented. A final section looks
at the long-term outlook for enrollmen cs.

EDUCATION AS AN INDUSTRY

Although not usually thought of as an industry, viewing
education this way provides a useful framework for under-
standing the determinants of cost and to know which trends
to focus on in the empirical analysis. An analysis of an
industry stresses three types of factors determining the
cost of the industry's output: the incentives of the resource
managers, the types and productivity of the resources used
(including the time of students in colleges), and the costs of
the various resources used. These three factors together
are important determinants of how efficiently education is
produced.

Efficiency, as used here, means the production of the type
of education desired at the least possible cost. Thus, effi-
ciency is not only a question of cost per quantitative unit, but
also involves the type and quality of education being pro-
duced. The evidence just reviewed in chapter 3 indicated a
decline in recent years in the efficiency of schools in the
quality of education produced. In this chapter, we are focusing
on the more quantitative aspects of efficiencyresources
used per student. 28

In the United States, the major source of differences In
incentives facing the school administrators who menace
resources is between private and public schools. Therefore
our survey will highlight the trends in schools and enroll,-
ment by type of control. Similarly, the major resource used
by schools are teachers, so our survey will focus on trends.
In the costs of this resource and in its productivity or utifization.

TRENDS: ELEMENTARY AND SECONDARY

Table 4-1 shows trends in elementary and secondary
school enrollment, by type of control, from 1940 through
1983. The growth and decline in enrollment in elementary
schools mainly reflected changes in population gre ,rth, but
that of secon.lary schools was due to both population growth
and increased participation by youths 14 to 17 years old. In
school year 1939-40, total enrollment in grades 9-12 was
73.3 percent of youths 14 to 17 years old, but by fall of
1980 the figure had risen to 93.7 percent.

Private schools rose in relative importance Lsn'A the 1980's,
during which they fell somewhat, and appear to have stabi-
lized at a somewhat lower level than at the beginning of the
60's. The decline in the 60's was almost totally a decline in
private Catholic schools. From the fall of 1984 to the fall of
1980, Catholic elementary and secondary school enrollment
declined from 5.6 million to 3.1 million. Thus non-Catholic
private schools, although quite small relative to ryiblic schools,
have been growing throughout the period. Still, in 1981
non-Catholic private elementary and secondary students
came to only 3.3 percent of total public and private en-
rollment.'

It is notable in this connection that until 1960 private
schoc in the U.S. were almost synonymous with Catholic
parochial schools. If we go back to the turn of the century,
we find these Catholic schools p oviding 15 percent of all
senior high school enrollment, while at present all private
schools (Catholic and other) are supplying only 7.6 percent
o' jrade 9-12 enrollment

Figure 4 1 and table 4-2 show trends in the enrollment,
number a classroom teachers and the student/teacher ratio

' This includes kindergansn but excludes nursery schools. Private schools
have provided about 70 percent of all nursery school enrollment. Nursery
enrolment was 26 percent of kindirganer. anrolmiint in 19(8 and 65 percent in
1982.
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Table 4-1. Enrollment In Educational Institutions by Level of Instruction and Type of Control, for Selected School Yowl:
1939-83

(Figures in thousands)

Beginning of
school year

Elementary school
grades 1-8 and kindergarten

Nigh school
grades 9-12

Public Private
Percent
private Public Private

Percent
private

1939 18,832 2,153 10.3 8,801 457 8.51949 19,387 2,708 12.3 6,725 872 10.51959 27,602 4,840 14.4 8,485 1,035 10.91969 32,597 4,200 11.4 13,022 1,300 9.11970 32,577 '4,100 11.2 13,332 '1,300 8.6

1671 32,285 3,800 10.5 13,818 1,300 8.81972 31,836 3,700 10.4 13,908 1,300
1973 31,353 3,800 10.3 14,078 1,300 6.81974 30,921 3,800 10.4 14,132 1,400 9.01975 30,487 3,800 10.6 14,304 1,400 8.9

1976 30,006 3,800 10.7 14,310 1,400 8.91977 29,336 3,800 10.9 14,240 1,400 8.81978 28,455 3,800 11.2 15,158 1,400 9.01979. 27,884 3,700 11.7 13,894 1,400 9.3
(27,3491 (3,541) (11.5) (13,994) (1,122) 0.41

1981 27,374 3,582 11.8 13,523 1,119 7.81982 27,128 3.685 11,6 13,004 1,118 7.91983 28,909 3,850 11.9 12,792 1,218 8.7

For 1979, the figures in parentheses are from the Current Population Survey.
'For 1970 through 1979, the figures for private school enrollment (from NCES) are estimated.

Source: 1939-79 are from the C of Educational Statistics 1982, tables 3 and 28. 1979-83 are from U.S. Bureau of the Census,
Current Population Reports, series P-20, Social and Economic Characteristics of Students, October of each year.

for elementary and secondary schools combined. Between
1940 and 1982, there was a substantial drift downward in
the pupil/teacher ratio in public schools. While schools were
utilizing each teacher less intensively (e.g., smaller claw,
size), teacher's salaries were undergoing gradual swings up
and down relative to earnings rates in the rest of the economy.
Figure 4-2 and tables 4-3 and 4-4 contain two series relat-
ing to teachers salaries. One is the average annual salary
of classroom teachers and the other is the average annual
salary of all "instructional staff," which includes principals,
librarians, and other professional personnel in addition to
classroom teachers. Each series is presentud both in con-
stant dollars and as a ratio to a measure of the general level
of pay raids received throughout the economy. It is impor-
tant to keep in mind that both pay series do not include the
value of fringe benefits that are paid for by the employer.
These may differ between the education industry and the
rest of the economy, and the difference may have changed
over time.

With this caveat, we can say that public school teachers'
pay has shown remarkable relative stability over the very
long term, while also undergoing some substantial swings
up and down within the overall period. The longer seri; s

shows that teachers' relative pay rose during the eret ,

Depression, fell during World War II, rose continuously from
1946 to 1972, and has drifted down since then. Over the
entire 50 year period, teachers' relative pay actually rose
about 9 percent. However since the post-war peak ratio in
1970, teachers have lost ground relative to workers goner-,
ally. After making relative gains throughout the 60's as the
baby-boom generation increased the demand for teachers,
teachers appear to be slipping behind in the race to keep up
with the inflation of the 1970-80 period. This period also
contained the beginning of the enrollment decline associat-
ed with the final passing of the baby-boom generation through
elementary and high schools.

The trend to smaller class size implies a rise in the cost per
unit of educational output, unless it .s offset by sufficient
declines in the relative cost of teachers or other inputs. Data
in figure 4-3 and table 4-5 t'in / that real resources per
pupil in average daily attendance (col. 2) has indeed risen,
sharply over the 1955-83 period. Col. 3 comperes the growth
In resources per pupil to the growth in the average income of
males who worked year round (50-52 weeks) at full-time
jobs. Since the composition of families by type (e.g., two
earner families; one parent, female headed families) has
changed significantly over the period, the growth in average
earnings of adult persons is probably a better gauge of
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FIG. 8-1.

Enrollment, Classroom Teachers, and Enrollment per Teacher for
Public Elementary and Secondary Schools: 1939-40 to 1984-85
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Table 4-2. Student to Teachers Ratios for Public Elemen-
tary and Secondary Schooling Combined, for Selected
Years: 1939 -84
(Figures in thousands)

Beginning of
school year Enrollment Teachers

Ratio
E/T

1939 25,433 875 29.1
1949 26,112 913 27.5
1959 38,087 1,365
1980 38,281 1,408 26.8
1986 42,173 1,710 24.7

1969 46,819 2,023 22.5
1970 45,909 2,055 22.3
1976 44,791 2,196 20.4
1978 42,650 2,207 19.3
1979 41,679 2,183 19.1

1980 40,987 2,145 19.1
1981 40,148 2,125 18.9
1982 39,643 2,110 18.8
1983 39,475 2,108 18.7
1984 38,925 2,100 18.5

Estimate, preliminary.

Source: Digest of Education Statistics, 1982, National Center
for Education Statistics, tables 3 and 8; U.S. Bureau
of the Census, Statistical Abstract of the United
States: 1984, (104th ed.) Wash., D.C., 1983, table
233, p. 150. Mr. Vance Grant of the National Center
for Educational Statistics provided unpublished data
for 1982, 1983, and 1984.
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growth in the living standards of the average family than average
family income is.'

The comparison shows that the growth in resources per pupil
outstripped the growth in our indicator of the real income of the
average family. School resources per pupil day rose from 6.8
percent to 13.3 percent of the income of full-year, full-time
workers.

Until the early 70's, this growth was accompanied by growing
enrollment and real family income. Between 1960 and 1970,
real income of full-time, full-year workers, grew by 29 percent
and enrollment grew by 27 percent. Both these factors created
demands for moving resourtes into education from other sectors
of the economy, and growth in the level of family income might
have also increased the demand by parents for more resources
to be used per student. Within this context, the sharp rise in real
expenditt.res per studant can be viewed as a necessary con-
comitant of the bulge in enrollment caused by the baby-boom
generation. Teachers salaries rose relative to other occupations
in order to attract the needed extra supply, and more resources
were used per pupil perhaps in response to the demands of
parents whose real income was rising rapidly.

However, since the early 70's enrollment has been falling
and real family income growth has practically ceased, with

*Average earnings are mainly influenced by productivity growth which is
the underlying source of society's ability to pay for education.
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FICLME 4-2.

Relative Salaries of Teachers: 1929 30 to 1983 84
Ratio of Annual Salary of Classroom Teachers to Annualized Hourly
Earnings of Production Wolkers*, and Ratio of Salary of Instructional
Staff to Wage and Salary Earnings per Full Time Equivalent Worker* *
Ratio

I I I I i

Classroom teachers to
production workers

Instructional

all workers

staff to

i

1111 i

1929-
30

33-
34

37-
38

41-
42

45-
46

49-
50

53-
54

57-
58

61 -

62
65-
66

69-
70

73-
74

77-
78

80-
81

83-
84

School years

Covers production or nonsupervisory workers in all nonagricultural industries.

Part-time workers are converted to fulltime on the basis of hours worked.

Covers all workers in the economy.

Source: Tables 4-3 and 4-4.

income in the 70's never rising more than 6 percent above
its 1970 level and by 1980 it was below its 1970 level as the
economy slipped into the recent recession. In this context,
the continuing rise in real expenditures per pupil must be
interpreted quite differently. Some observers have pointed
to the steady decline in enrollment throughout the 70's as a
possible cause of the rise in resource costs per pupil. Schools
may have difficulty in cutting back rapidly on staff size.
Moreover, the loci of revenues for public schools has changed
dramatically since the end of World War II. Table 4-6 shows
that since 1945 the relative importance of Federal and State
sources of revenues have increased sharply, and this may
have influenced the degree to which local school adminis-
trators respond to economic vicissitudes like declining enroll-
ments. A soon to be released study* which followed indi-
vidual school districts in Michigan through time during the
period of falling enrollments, concluded that 2 years follow-
ing a decline in enrollment school districts began to cut back
on the number of teachers. After 2 more years, the original
increase in cost per student (which approximated the
percentage decline in enrollment) was reduced by about 50
percent. This suggests that costs per student could decline
in the years ahead.

Edward S Cainn, Richard Mumane and Ronda S. Brown, "How Enroll-
ment Declines Moot Per-Pupil Expenditure Levels in Public School Districts,"
Methematica Policy Research, April 1994.

Clearly much more research is needed on the factors deter-
mining efficiency of resource use in the supply of elementa-
ry and secondary education. The data in table 4-7 suggest
that there is much to know about cost patterns and resource
use in public school systems. In school year 1979-80, expen-
ditures per pupil in average daily attendance varied by 100
percent from the lowest State (Alabama, $1,741) to the
highest State in the continental U.S. (New York, $3,681).
This was accompanied by wide variations in the relative
importance of sources of revenue, teacher's salaries, and
pupil/teacher ratios. Cost comparisons between public and
privste schools would also be useful. The work being done
comparing achievement scores cited in chapter 3 would be
greatly enhanced with knowledge about costs and resource
allocation as well.

TRENDS: POST-SECONDARY EDUCATION

Unlike elementary and secondary schools, post-secondary
institutions are composed of a number of very different
subgroups. At one extreme is the modest noncollege pro-
prietary vocational-technical or business institute, located
on a downtown street in an urban wee. At the other extreme is
the sprawling, multifunction university, which encompasses
research institutes and medical centers, as well as providing
undergraduate and gni:lusts education to students. In between

31
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Table 4-3. Average Annual Salary of Classroom
Teachers in Public Schools and Its Ratio to the
Average Hourly Earnings of Production or Nonsuper-
visory Workers in Private Nonagricultural Industries:
1959-80 to 1983-84

School year

Classroom teacher's
salary

Current 1980-81
dollars dollars

Ratio of classroom
teacher's salary to

2000 average hourly
earnings in private

nonagricultural
Industries

1959-60
1981-82
1983-84
1985-68
1987-88

198940
1970-71
1971-72
1972-73
1973-74

1974-75
1975-78
1978-77
1977-78
1978-79

1979-80
1980-81
1981-82
1982-83
1983-84

4,995
5,515
5,895
6,485
7,423

8,635
9,269
9,705

10,178
10,778

11,890
12,591
13,355
14,213
15,043

15,998
17,602
19,142
20,531
21,935

14,723
15,885
18,825
17,589
18,897

19,801
20,212
20,428
20,587
20,014

19,547
19,658
19,709
19,854
19,017

17,812
17,602
17,401
18,189
18,884

Table 4-4. Average Annual Salary of Inatrucdonal Staff
In Public Schools and Its Ratio to Total Wage and Salary
Earnings per Full-Time Equivalent Employee In the
Economy: 1929-30 to 1982-83

School year

Salary of Instructional
staff

Current 1981-82
dollars dollars

Ratio to wags
and salary

earnings per
fue-Wm

equivalent
workers In

the economy*

1.21 1929-30
1.28 1931-32
1.29 1933-34
1.29 1935-38
1.34 1937-38

1.38 1939-40
1.38 1941-42
1.38 1943-44
1.33 1945-48
1.32 194748

1.33 1949-50
1.34 1951-52
1.32 1953-54
1.30 1955-58
1.27 1957 -68

1.25 1959-80
1.27 1981-82
1.28 1983-84
1.31 1985-88
1.34 1987-88

Source: 11959-60 through 1981-82) Digest of Education
Statistics, 1982 and 1983. Figures for 1982-83 and
1983 -84 are preliminary data provided by National
Center for Educational Statistics. Average hourly ear-
nings data are from The Economic Report of the
President, 1985. Annual data were averaged to cor-
respond to the school year.

these extremes, are the 2-year community college and the
traditional 4-year college. Students can attend either fulttime
or parttime, day or night, and for degree credit or not. The
range of subjects and courses provided is very large. After
briefly describing past enrollment trends, we depict the rel-
evant trends In resource costs.

Figure 4-4 shows enrollment in institutions of higher educa-
tion (IHE) by attendance status, sex, and type of control.
Sex is important to consider for post-secondary education
because enrollment rates for women have only recently
reached the level of men. Figure 4-4 shows some of the
dramatic changes that have taken place in higher education
since the end of World War II. Public institutions provided
for less than 50 percent of total enrollment in 1948, but by
1980 they provided for 75 percent. Female enrollment went
from 29 percent of total enrollment in 1948 to 51 percent in

494E'. are colleges (2 or 4 years) and universities. It excludes "noncol-
Wigan." post-secondary schools.

1989-70
1971-72
1973-74
1975-78
1977-78

1979-80
1980-81
1981-82
1982-83

1,420
1,417
1,227
1,283
1,374

1,441
1,507
1,728
1,995
2,839

3,010
3,450
3,825
4,158
4,702

5,174
5,700
8,240
6,935
7,830

8,840
10,100
11,186
13,120
14,897

18,773
18,409
20,114
21,620

7,808
3,252
8,719
8,792
9,037

9,704
9,105
9,342

10,300
10,858

11,983
12,351
13,381
14,650
16,483

18,574
17,842
19,031
20,440
21,109

22,028
23,101
22,671
22,2131
22,087

20,336
20,261
20,114
20,954

1.02
1.18
1.15
1.11
1.10

1.12
0.95
0.85
0.88
0.984

1.03
1.04
1.03
1.06
1.10

1.12
1.16
1.18
1.19
1.18

1.20
1.21
1.18
1.17
1.14

1.11
1.11
1.13
1.13

Calendar year data on wages and salary earnings were averaged to
match the school year.

Source: Digest of Education Statistics, 1982, table 50, P. 67.
Data for 1981-82 and 1982-83 are preliminary, pro-
IOW by the National Center for Educational
Statistics. Wage and salary data are from U.S.
Department of Commerce, Survey of Current
Business, July issue, selected years.

1980. Part-time students went from 30 percent of total
enrollment in 1966 to 41 percent in 1980. Another change
not shown in figure 4-4, is the growth in 2-year institu-
tions. They went from having 17 percent of total enrollment
in 1983 to 37 percent in 1980. Rielly, enrollment in non-
collegiate post-secondary institutions have become a signi-

ficant percentage of total post-secondary enrollment. Data
are available since 1973, and from this time until 1980 the
noncollegiate post-secondary enrollment has been about
15.3 percent of IHE degree credit enrollment-1.8 million in

k,"
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FIG 4-3.

Current Account Expenditure per Pupil and Its Ratio to the Median
Income of Male Full- Time, Full -Year Workers: 1955- 56 to 1983 - 84

Expenditures per pupil
Ratio to annual income of

full-time/full-year worker

13.5,

,

Expenditures per

,
(1980 dollars)

,

Ratio

1500
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67-
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69-
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71-
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73-
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75-
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77-
78

79-
80

81-
82

83-
84

School years

Source: Table 4-5.

Table 4-5. Expenditures per Pupil in Average Daily Attendance end its Ratio to the Median Annual income of Male
Full-lime, Full-Year Workers, for Total Expenditures and Only Current* Account Expenditures: 1955-56 to
1963-84

School yezr

Expenditures per pupil

Ratio to annual come
of full-time workersTotal expenditures Current account only

Current
dollars

1980
dollars

Current
dollars

1980
dollars

Total
CAP.

currant
acct. exp.

1955-58 388 1,120 294 849 9.1 8.81957-58 499 1,219 341 928 9.5 7.1
1959-80 472 1,247 375 991 9.0 7.0
19131-82 530 1,388 419 1,081 9.3 7.31983-84 559 1,408 480 1,137 9.2 7.4
1985438 854 1,590 537 1,305 9.9 7.9
1987-88 788 1,794 858 1,502 10.8 8.7
1969 -70 955 1,938 818 1,877 11.0 9.1
1971-72 1,128 2,128 990 1,888 11.7 9.8
1973-74 1,384 2,270 1,207 2,009 11.9 10.2
1975-78 1,897 2,375 1,504 2,105 13.3 11.2
1977-78 2,002 2,481 1,823 2,259 13.3 11.7
1979-80 2,494 2,494 2,272 2,272 14.2 12.4
1980-81 (NA) (NA) 2,487 2,281 (NA) 12.6
1981-82 (NA) (NA) 2,728 2,248 (NA) 12.9
1902-83 (NA) (NA) 2,948 2,331 (NA) 13.3
1983-84 (NA) (NA) 3,182 2,427 (NA) (NA)

A:1 expenditures for day schools except capital outlays and interest on school debt.
Source: Digest of Education Statistics: 1982, table 72. Data for 1980-81 through 1983-84 were provided by Mr. W. Vance Grant of the

National Center for Education Statistics. Income data are from U.S. Bureau of the Census, Current Pupulatlon Reports, Sarin
P-60, 9137, Money income of Households, Families, and Persons in the U.S. *148 (advance data) for 1983, U.S. Government
Printing Office, Washington, D.C., 1983 and 1984.
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Table 4-6. Revenue Receipts of Public Elementary and Secondary Schools From Federal, State, and Local Sources:
1919-20 to 1980-81

School year

Amount in thousands of dollars Peruntage distribution

Total Federal State Local* Total Federal State

1919-20 970,120 2,475 180,085 1107,581 100.0 0.3 18.5
1929-30 2,088,557 7,334 353,670 1,727,553 100.0 0.4 18.9
1939-40 2,280,527 39,810 884,354 1,538,363 100.0 1.8 30.3
1941-42 2,418,580 34,305 759,993 1,822,281 100.0 1.4 31.4
1943-44 2,804,322 35,886 859,183 1,709,253 100.0 1.4 33.0

1945-48 3,059,845 41,378 1,082,057 1,958,409, 100.0 1.4 34.7
1947-48 4,311,534 120,270 1,878,382 2,514,902 100.0 2.8 38.9
1949-50 5,437,044 155,848 2,185,689 3,115,507 100.0 2.9 39.8
1951-52 6,423,818 227,711 2,478,598 3,717,507 100.0 3.5 38.8
1953-54 . . 7,886,852 355,237 2,944,103 4,587,512 100.0 4.5 37.4

1955-58 9,888,877 441,442 3,828,888 5,418,350 100.0 4.8 39.5
1957-58 12,181,513 486,484 4,800,388 8,894,881 100.0 4.0 39:4
1959-80 14,748,818 851,839 5,768,047 8,328,932 100.0 4.4 39.1
1981-82 17,527,707 780,975 8,789,190 9,977,542 100.0 4.3 38.7
1983-84 20, 544,182 896,958 8,078,014 11,589,213 100.0 4.4 .39.3

1985-88 25,356,858 1,996,954 9,920,219 13,439,888 100.0 7.9 39.1
1987-68 31,903,084 2,808,489 12,275,538 18,821,083 100.0 8.8 38.5
1989-70 40,268,923 3,219,557 16,082,778 20,984,589 100.0 8.0 39.9
1971-72 5() 003,845 4,487,989 19,133,258 26,402,420 100.0 8.9 38.3
1973-74 5u,230,892 4,930,351 24,113,409 23,187,132 100.0 8.5 41.4

1975-78 71,206,073 6,318,345 31,778,101 33,111,827 100.0 8.9 44.8
1977-78 81,443,180 7,894,194 35,013,288 38,735,700 100.0 9.4 43.0
1979-80 98,880,944 9,503,537 45,348,814 42,028,593 100.0 9.8 48.8
1980-81 105,904,908 9,888,007 60,207,192 45,809,709 100.0 9.3 47.4

Local

83.2 ,

82.7 f,
66.0-
87.1
85.8

83.9
583
67.3
871
68.1

62.4
52.8
60.1

48.5
47.6
43.3
43.3

Note: Beginning in 1959-80, includes Alaska and Hawaii. Because of rounding, details may not add to totals.

*Includes a relatively small amount from nongovernmental sources (gifts and tuition and transportation from patrons). Those sources ac-
countnd for 0.4 percent of the total revenue receipts in 1987-88.

Source: National Center for Educational Stitistics, Digest of Education Statistics, 1983-84, table 82, p. 77.

1980. These schools are mostly proprietary (about two-
thirds) and offer courses only in specific skill areas-e.g.,
in technical and health fields, and in business and marketing
skills. The amount of classroom time required for program
completion varies significantly by type of program -e.g.,
from 18 months for an aeronautical technician to 6 months
for a medical assistant.

Figur3 4-5 shows that the university part of higher educa-
tion has been moving slowly but steadily in the direction of
relatively more graduate education. Bachelor's degrees were
86 percent of all degrees conferred in 1945-46, but had
fallen to 69 percent by 1979-80.

Table 4-8 shows what has been happening to the fields of
study in the rapidly growing 2-year college. This table cov-
ers only those individuals who went for at least 2 years.
Many individuals receive "other awards" for occupational
curriculums of at least 1 year but less that 2 years in dura-
tion. In 1979-80, these awards amounted to 25 percent of
the associate degree awards in occupational curriculums.
Note the sharp shift toward occupational curriculums during

.

the 70's. However it is important to note that many students
in these 2-year colleges go on to 4-year colleges and uni-
versities, some without getting a degree or award.

Chapter 2 showed trends in the major fields of study of
bachelor degree recipients by sex (table 2-4, chapter 2).
The shifts that tcnk place between 1972 and 1980 indicate
that market forces probably have a significant impact on
choice of field in college. Education degrees have plummeted
(for men as well as women) along with the decline in the
school age population associated with the passing of the
baby boom. Business training hat flourished while arts degrees
have waned, and the growth in subprofessional medical
degrees is likely associated with the huge growth in the
demand for more and better health care.

Costs are important in evaluating the overall performance
of post-secondary education just as they were for elemen-
tary and secondary education. However the estimation pro-
cedure is much more complex for colleges and universities.
Teachers are expected to conduct research as well as teach.
students are sometimes taught by teaching assistants. More-
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Table 4-7. Expenditures per Pupil in Average Daily Attendance in Public Elementary end Secondary Schools, by
State: 1979-80

(Figures in dollars)

Geographic area

Expenditure per pupil

Total' Current"
Capital
outlay

Interest on
school debt

United States

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Dist. of Columbia
Florida

Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine

Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire

New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhoda Island

South Carolina
South Dakota
Tennessee.
Texas
Utah
Vermont
%;.ginia

Washington
West Virginia
Wisconsin
Wyoming

2,494

1 741
5,146
2,433
1,839
2,378
2,826
2,520
3,019
3,285
2,082

1,833
2,528
1,914
2,778
2,188
2,552
2,422
1,847
2,017
1,947

2,843
2,952
2,873
2,888
1,788
2,071
2,882
2,403
2,563
2,089

3,379
2,398
3,881
1,871
2,071
2,208
2,178
3,104
2,742
2,870

1,998
1,932
1,825
2,309
2,208
2,24%,
2,211
3,073
2,130
2,893
3,328

2,275

1,812
4,72e
1,971
1,574
2,268
2,421
2,425
2,888
3,259
1,889

1,825
2,322
1,859
2,587
1,910
2,340
2,205
1,701
1,794
1,824

2,598
2,819
2,840
2,457
1,884
1,938
2,478
2,150
2,088
1,917

3,191
2,034
3,482
1,754
1,927
2,075
1,926
2,892
2,535
2,801

1,752
1,911
1,835
1,918
1,857
2,049
1,970
2,588
1,920
2,495
2,527

170

115
151
398
224

89
330
47
55
6

180

181
204
215
140
248
177
175

91
172
82

204
54

151
221
124
98

383
199
363
116

118
: 39
134
104
121

94
229
355
101

17

209
1

176
318
491
137
191
448
219
145
898

49

14
267
64
41
19
75
48
98

-
33

26
2

40
51

7
35
42
65
52
41

41
79
82

9
1

37
43
64

108
37

72
23
85
13
23
39
21
58

108
52

35
19
14
77
80
56
51
58
21
53

101

No.e: Because of rounding, details may not add to totals.

Includes current expenditures for day schools, capital outlay, and interest on school debt.
Includes expenditures for day schools only; excludes adult education, community colleges, and community services.

Source: National Center for Educational Statistics, Digest of Education Statitdca: 1982, table 71, p 81.
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Enrollment in Institutions of
Higher Education: 1948-49 to 1983-84
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FIGURE 4-4b.

Trends in Some Characteristics of Enrollees in
Institutions of Higher Education: 1948-49 to 1983-84
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32 ENROLLMENT, COSTS, AND RESOURCE USE

150

130

110

90

70

50

30

10

1945-47-
46 48

FIGURE 4-5.

Earned Degrees Conferred by Institutions of
Higher Education: 1945 - 46 to 1983 - 84
Earned degrees conferred,
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over, the problem of extracting the portion of the costs of
multi-purpose physical facilities and of joint activities to
attribute to the education services provided is prolix.

In addition to these problems with what is sometimes
called the "direct" resource costs of college, there is also
the "opportunity cost" component. The time of college
students, unlike that of elementary and most Ngh school
students, could be used to produce significant amounts of
income in the economy. For example, in 1983 the average
male high school graduate (15 to 24 years old), working
year round at a full-time job, earned almost 513,000, which
probably understates what the typical college student would
earn if he had not attended college.

The importance of the opportunity cost element in the
cost of college cannot be overstressed. Chapter 5 presents
an analysis of the issues of determining the optimal amount
of college education for a society to have. To answer this
important question the benefits of college education must
be weighed against direct coststuition and fees, plus some
part of room and board and travelplus an estimate of the
opportunity cost component. If only direct costs were used,
there would be an important bias toward invest'im too much
in college education.

Still, it is important to try to separate out the direct resource
cost incurred by colleges and universities in the production
of their educational services. Table 49 give' dots that can
be used to approximate the trend in these costs, if net in

their level. They are the average tuition charges by private
universities and colleges in the U.S. They diverge from the
costs of resources actually expended by the university becauie
even private colleges and universities do not have to recoup
all their educational outlays from student charges. However
they do have to cover most of their costs this way, especially at
the private 4-year colleges, so that the trend in the tuition
and fee charges in table 4-9 is probably indicative of the
trend in the amount of real resources used per student in
private higher education.

The figures indicate that resource costs per student year
rose by about 45 percent between 1963 and 1982, in both
private colleges and universities. It is interesting to make
the same comparison that was made for trends in elementary
and high school costs (table 4-5). Figure 4-6 and table
4-10 shows the ratio of tuition and fee charges to the
median income of male full- time /full -year workers. After
staying stable throughout most of the 60's and 70's, the
ratio increased somewhat between school years 1980-81
and 1981-82. However, as noted, the elementary /secondary
school ratio increased steadily over the same time 'period.
The difference may be due to the fact that colleges have just
begun to feel the burden of the enrollment decline due to the
passing of the baby-boom generation. Also our figures only
cover private colleges and universities. Resource cost trends in
public colleges could have differed significantly from those
in private schools.

3 7
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Table 4-8. Associate Degrees Conferred by Institutions of Higher Education by Type of Curriculum: 1973-74 to
1980-81

Type of curriculum 1973-74 1974-75 1975-78 1978-77 1977-78 1978-79 1979-80 1980-81

All curriculums 343,924 380,171 391,454 408,377 412,248 402,702 400,910 418,377

Arts and science or general programs .. 184,859 188,587 175,185 171,831 187,038 157,572 154,284 155,731

Occupational curriculums
Science or engineering related

179,285
94,211

193,804
102,077

218,289
110,154

234,748
119,071

245,210
125,222

245,130
125,384

248,628
128 08

260,848
139,319

Data processing technologies 8,425 e,167 8,532 7,416 8,233 9,828 11,1$59 14,750
Health services/paramedical 48,420 4,588 55,777 59,814 82,030 81,870 80,572 58,720
Mechanical/engineering technologies 30,885 32,198 35,840 37,987 40,780 40,584 42,818 51,268
Natural science techonologies 10,501 11,748 12,205 14,074 14,179 13,502 13,081 13,575 -N

Nonscience and nonengineering related 85,054 90,927 108,115 115,675 119,988 119,748 118,818 121,327
Business and commerce 58,824 82,492 73,059 80,873 88,204 88,742 90,859 94,642

Public service-related technologies 282,330 28,435 33,058 34,802 33,784 31,004 27,759 28,885

Note: Data include only degrees requiring at least 2 years but less than 4 years of work beyond high school.

Source: National Center for Educational Statistics, Digest of Education Statistics, 1983-84, table 118.

ENROLLMENT OUTLOOK

What is the outlook for post-secondary education? Figure
4-7 shows the size of the 18- to 24-year-old population
from 1960 to 2050. It is clear that the pool from which
college students are drawn is going to continue shrinking
until the end of the century. The only demographic assump-
tions that underlie the projections up to year 2000 are immi-
gration rates and mortality rates. Thus if enrollment rates do
not rise during the 80's and 90's, higher education will face
declining enrollment.

Table 4-9. Tultkn and Fee Charges at Private Univer-
sities and 4-Year Colleges: 1983-84 to 1983-84

Scnool year

Current dollars Constant 82 dollars

University
4-year
college University

4-year
college

1983-84 1,218 935 3,805 2,925
'970-71 1,581 1,803 4,813 3,894
1975-78 2,881 2,084 5,011 3,825
1977-78 3,354 9,702 5,189 3,1340
1979-80 3,811 3,014 4,737 3,748
1980-81 4,275 3,384 4,784 3,771
1981-82 4,900 3,883 5,025 5,982
1982-83 5,583 4,329 5,488 4,255
1983-84 8,079 4,899 5,743 4,480

Source: Donald A. Gillespie and Nancy Carlson, Trends in Stu-
dent Aid: 1983-83, (The Washington Office of the
College Board, Dec. 19831, p. 39, tables 4-9 and

Analysis in chapter 5 suggests that the pecuniary gain
from going to college has started to move up since 1979,
especially for young graduates. This may keep the enroll-
ment picture for colleges from becoming as bleak as is
indicated by the demographic data.

A 1981 study by Easter% et. al. stressed variables other
than the pecuniary gain from college. Their study projected
significant increases in enrollment rates for the late 80's and
90's. Their projections were based on estimates of whet the
effects had been in the past of changes in parent's income.
cohort size, and other variables, on college enrollment rates
of the 18- to 24-year-old age group. Given these esti-
mates the authors based their projections primarily on
assumptions about the magnitude of growth in parent's
income in the future. There are three sources of uncertainty
here-the validity of the estimates of the behavioral para-
meters (e.g., the effect of changes in parental income on
enrollment); the validity of the assumptions about the future
course of parental income and other variables; and the inability
to predict the course of other important determinants of
enrollment-e.g., the demand for skills produced by col-
leges might greatly accelerate or decline.

As of 1983, the latest date for which enrollment data are
available (table 5-7, chapter 5) the enrollment rates for
males (18 to 24 years old) had inched up from 25.8 percent
in 1979 to 27.3 percent, and for females from 24.2 to 25.1.
Unfortunately it is not possible to judge the validity of the
Easterlin model from this data because average family income
actually fell over this period. However, many economists
are predicting a revival in worker-hour productivity growth
in the late 80's and 90's. This would lead to significant

A-10 and "Trends In Student Aid: 1980-84," UP- D. Ahlburp, E. Crimmins, and R. Eastman, "The Outlook for Higher Education:
DATE (Washington Office of the College Board). Data A Cohort Size Model of Enrolment of the College Age Population, 1948-2000,"
for 1983-84. All estimates based on prelkninary data. Review of Public Data Use, Vol. 9 (19811, pp. 211-227. .
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Table 4-10. Ratio of Tuition and Fee Charges at Private
Universities to the Median income of FuN-Year, Full-Time
Male Workers: 1963 -64 to 1983-84
(Figures in current dollars)

School year

1983-84
1970-71
1975-78
1977-78
1979-80
1980-81
1981-82
1982-83
1983-84

Tuition
and
fees

1,216
1,981
2,881
3,354
3,811
4,275
4,900
5,583
6,079

Median
income of

FT/FY
workers

11) 12)

8,177
9,407

13,398
15,588
18,328
19,932
21,173
22,081

(NA)

Ratio:
111/12) X 100

(3)

19.7
21.1
21.5
21.5
20.8
21.4
23.1
25.3
(NA)

Sources: Tutition and Fees, Donald A. Gillespie and Nancy
Carlson, Trends in Student Aid: 1963-83, (The
Washington Office of the College Board, Dec. 1983)
and "Trends in Student Aid: 1980-84" UPDATE,
(Wash. Office of the College Board). Data for
1983-84 are preliminary.

Median Income, U.S. Bureau of the Census, Current
Population Reports, Consumer Income, P. 60, Money
Income and Poverty Statue of Parnaiba and Persons in
the U.S,: various yews. Celendw year data wire
averaged to obtain values shown.

growth in family (and parent) incomes and, if the Easterlin
model is right, to a growth in enrollment rates.

Figure 4-7 also shows the outlook for the demographic
determinants of future enrollments in elementary and sec-
ondary schools. These schools appear to be close to passing
their period of post-baby-boom drought, and will soon be
caught up in the "mini-boom" of babies of the baby boom-
ers themselves, who are now becoming parents. Thus by
1985, or slightly after, a trough will be reached for the
elementary school age group in the long decline that set in
during the 1970-75 period. For the secondary school age
group, the decline period will be dragged out somewhat
longer. Thus like post-secondary schools, the lower sec-
ondary schools will still have to battle declining enrollments,
but for a much shorter time period. Indeed after 1985, and
continuing to the mid-90's, elementary school enrollment
(K-8th grade) will be rising, increasing by about 14 percent
over the entire period. This will create a demand for additional
teachers and may require an above-average increase in
compensation for teachers. However, our analysis of trends
in student/teacher ratios suggests that some of the increase
in enrollment can be handled by allowing class size to in-
crease somewhat. 39

'C. F. Manski, Academic Ability, Earnings, and the Decision to Sworn*
Timber, (Notional Bureau of Economic Research, Working Paper No 1539,
Jan. 1985). This study concludes that the number of people going into
teaching would respond substantially 16 en increase in teacher's pay.
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FIGURE 4-7.

Population Trends and Projections for 5- to 17-Year Olds
and 18- to 24-Year Olds: 1960-2050
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Chapter 5.

College Education and
the Economy

In this country, there is little discussion or debate about
what fraction of each cohort of young people should finish
high echool and get a dip, 'ma or some kind of equivalent. It
is generally agreed that, given the level of income of our
country, the various benefits, economic and otherwise, to
the individual and society of finishing high school, justify the
outlay of public funds. Nowadays no one speaks of a potential
"glut" of high school graduates.

However, with college education the situation is quite
different. At present, there is much concern about a glut of
college graduates. People, although recognizing that col-
lege education can have economic value, are concerned that
this value will not hold up if too many people get college
educations. However, in the Ste 50's and eany 60's the
situation was reversed. Then there was concern about
"underinvestment" in college education, and people thought
that the economic contribution of additional college gradu-
ates would be so great that the government should encour-
age more individuals to go.

Clearly the accurate measurement of economic effects is
of great importance for liding public policy toward col-
lege education. Even our c.Juntry is not rich enough to give a
college education tl every person and neither do we feel
completely sure that the labor market for college graduates
will function to generate the socially optimal number of
graduates in sho, t, both gluts and shortages are possible.

This chapter reviews the concepts and empirical data rel-
evant to the question: "Do we have the optimal amount of
college graauates?" The first section be" lays out a frame-
work for analyzing the relationship be wean college educa-
tion and the oconomy. Than a renew c f empirical studies of
whether we have had over- or underinvestment in college
education in the past is presented. The final section brings
together data on the question of whether we have an
oversupply of college graduates today, and are likely to in
the near future.

ECONOMIC FRAMEWORK

The relationship between college education and the econo-
my has et Wart three aspects. The one that has been recog-
nized for the longest time is that colleges are the source of
most highly skilled labor which the economy requires for
peak performance.

In addition to the traditional professions of law and medi-
sins, there is the whole panopoly of science and engineering
professions and business spidalties. in recentyears, the

computer has generated demands for large numbers of people
so highly trained in corn) #ers, that in 1980 over 11 thou-
send bachelor's degrees. ter 3,000 masters degrees, and
250 doctorates were a, tt aad in computer sciences, a rela-
tively new sedition to tit.. ;tofiessions.

In addition to providing highly skilled labor to the econo-
my unrier given conditions of technology, college education
plays a vital t 's in helping the economy adapt to technical
and other changes. As technical change propels the econo-
my to high levels of potential productivity, demands for
highly trained workers tends to increase, or at a ;nit urn
the mix o: types of skMs in demand will change. If thuthm of
highly skilled workers from the colleges does respond
as rapidly as possible, the rate of productivity growth actu-
ally realized will be less than the potential established by
technical advance.

The foregoing two aspects describe the colleio-e znomy
relationship as one in which the colleges adept to te' ''hanging

needs of the economy. However, since the r 3's and
the launching of Sputnik by the Soviets, the rote of colleges
and college education in contributing to technical progress
directly has also been the subjt% of intensive research. Our
discussion below will mainfi be relevant for evaluating col-
lege education in its adaptive rote vis-a-vis the economy.
The analysis of how college education contributes to tech-
nical change primarily involves the study of three occupational
categoriesscientists, engineers, and industrial managers
and how the quality of their college and graduate training
contributes to the discovery and diffusion of innovations
throughout the erenomy.,

Given these important interrelationships, how can we be
sure the optimal number of college graduates (with the right
skill mix) will flow into the economy each year? One approach is
to postulate a market mechanism similar to the one used to
analyze investments in physical capital by businessmen.
Labor markets generate earnings differentials or premiums
for certain skills and occupations, and Individuals will perceive
the gain and react by both gok g to college and by changing
their courses of instruction in college.2

however, we are much more concerned about the effi-
ciency of the market mechanism in the case of college edu-

' Edwin Mansfield, Education, R&D, and Productivity Growth (Mimeo, Uni-
versity of Pennsylvania).

1 Richard Freeman Labor Market for College Trained Manpower, (Har-
vard Univ. Press Cambridge, Mass. 1971) presents some strong empiric"!I
Skate about, 0011800 degree.

ievidence that the market model is relevant for analyzing Individual's drat-



38
COLLEGE EDUCATION AND THE ECONOMY

cation, than they are for other investments. This it because
unlike investments in physical capital made by business-
men, investments in "human" capital are made by individu-
als are much less !nformed about the factors underlying
the returns on this investment than the typical businessman
is about his investments. Moreover it is felt by some
researchers that there may be significant external benefits
to the economy that are not reflected in higher earnings for
the graduate. The possible direct impact of college gradu-
ates on technical change just mentioned is the primary source
of these benefits. Finally, many feel that private financial
markets may be very nperfect when it comes to channeling
other people's funds into human capital investments like
college education, as opposed to the typical business invest-
ment in plant and equipment.

The strecgth of these concerns is reflected in the long-
standing tradition in this country of subsidizing college
students. Currently the college costs of many students are
subsidized in part by Federal, State, and local governments
and by private sources in a variety of waysguaranteed
student loans, grants to students from low-income families,
subsidized tuition charges at State and municipal colleges,
and private endowments that allow pr, rate colleges to charge
lower tuition.

What is the right amount of subsidy? One criteria is that
the flow of college graduates into the economy keeps the
total pecuniary k etums (gains to the individual plus external
benefits to society) on dollars invested in college training 1
(including both the subsidies and the costs born by stu-
dents), at the same level as that earned by investments in
other resources like physical capital and research and
development.3

Thus it is important to try and estimate the pecuniary
return that could be expected isy recent college graduates.
it is found to be below the rate on alternative investments,,
this would be some indication of overinvestment in collo*
training, although unmeasured external benefits to society
might still make the total pecuniary return equal to or higher
than on alternatives. However, if the estimated pecuniary
return to the individual were hii,"ler than on alternatlVes,
can be sure there is underinvestment since any external
benefits w,:r..sid only increase the return to college educators.

The pecuniary return from college is dependent-on the alai

of the annual earnings differential at different ages between

As noted in chapter 2 note 4), college education can also produce impor-
tant noneconomic benefits, both to the individual and society. Our discussion
is limited to those effects of Wipe education that raise the productivity and
earnings capacity of the radusts and possibly of other workers and resourc-
es in the economy via external economic effects.
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high school and college graduates of the same ability, the
cost of college to the student (including opportunity cost)
and the number of years he can expect to be in the labor
force. The Lima in figure 5-1 can be used to explain the
general approach used to estimate the pecuniary return to
collegrt Oucation.

The data show the mean earnings by age in 1979' of male
workers who were either high school graduates or college
graduates at the time of the survey, and who had worked at
a full-time job for a full year during 1979. The problem is to
adjust these data so that they approximate the alternative
lifetime earnings streams that could be expected by the
average high school graduate to;ing to decide whether to go
on to college in 1979. The most difficult adjustment prob-
lem is for differential ability. The average college graduate is
very likely to have earned more than the everts% high school
graduate even if he had not gone on to college. Thus the
earnings differentials at each age overstate the earnings
gain from college and the degree of overstatement may vary
with age if there have been trends in the ability differential.
Then these "cross-sectional" age-earnings profiles have
to be adjusted for changes that an actual cohort of individu-
als will experience as it ages through time. Adjustments for
mortality, inflation and the effect of economy wide produc-
tivity growth on earnings have to be made. In addition, some
adjustment for (or assumption about) past trends in the
quality of college education relative to high school educa-
tion must be made. Individuals who were 50 in 1979 went to
school 25 to 35 years ago, and the relative quality levels
may have changed since then.

The resulting pair of adjusted age-earnings profile can
then be combined with estimates of the total cost of college
(direct plus opportunity) to estimate the net pecuniary gain
from going to college. Either the earnings differentials tit
each age can be discounted (using a rate of interest at which
the student can borrow money), and the sum of these dis-
counted values can be compared to the cost at a cornmc,n
point in time, or an "internal rate of return" can be computed,
which is the rate of discount that equates the present dis-
counted value of the earnings gain with the cost." As noted,
efficient market performance requires that the rate of return
t: college education should not be out of line with returns to
other investments and that changes in the return will call
forth changes in enrollment levels.

In practice, only c...rde adjustments have been possible for
the ability differential so that the empirical estimates of the
pecuniary return are subject to a margin of error. However,

4 The Census Bureau perLdically publishes estimties of lifetime earnings
lsy etiu,,OZIOn level that are illustrative of the magnitude of the gain in earnings

Lfrom different levels of education. However, they vs tvily Illustrative because the
census does not adjust the age-earnings profiles for differences across
education groups in other factors that determine eamings--e.g., inherited
ability See source for table 5-1.

5 1979 ,3 used in order to abstract from the effects of the business cycle on
the earning differential between college and high school graduates. College
graduates usually are les3 effected by recessions.

For judging the overall efficiency of markets, the individual's private
returns should be equated to the full *bolsi cost of his tducation--i.s.,
subsidies should be added to costs born directly by the student. However, for

, taiderstandine the behavior of student OA., in amok nit Mel), the
' , "Num earned on prlv r oasts only is more

changes over time in the estimates can still be a reliable
indicator of the direction of change in the pecuniary Worn to
college.

EMPIRICAL STUDIES

An early and wel kne.wn study of the pecuniary return to
college education, by Professor Gary Becker, concluded that its
level appeared about the same as that earned by physical
cepita1.7 He concluded that, at that time, there was no
evidence of underinvestment In college education based on
the individual student's earnings gain. However, from soci-
ety's point of view the situation was more problematical. As
noted, certain classes of college graduates (scientists. engi-
neers, business managers) may affect the rate of technical
progress directly by discovering and helping to diffuse new
innovations. These graduates-may produce external bene-
fits to society, which are not fully reflected in higher earn-
ings for them. These external benefits are very hard to mea-
sure, so it is hard to know the total social .retum to college-
education. However, Becker's conclusion that there we* no
underinvestonent probably was valid for the bulk of college
graduates in other fields of specialization. it is much more
difficult to make a convincing case for external benefits
from the average college degree granted.

A more recent study by Freeman concluded that there
was a significant fall in the economic return to male college
graduates that set in around 1969 and continued up until
1972 which was the time Freeman completed his study.'
Freeman concluded that there was some overinvestment in
college education in the late 60's, but that enrollments were
beginning to adjust downward between 1989 and 1972.
However, although most people agree that there was a
decline in the return during this pe'-1, there is some dispute
over the cause of the observed dt te. Freeman attributed
it to shifts in demand for college eduatea originating in
some industrial or technical changes in he economy. Another
economist, Finis Welch, argued that it could well have been
the baby-boom gencration first entering the labor market in
the late 60's that caused the decline.' He argues that expe-
rience is more valuable to college than to high school gradu-
ates so that the excess supply of inexperienced people in
general that was caused by the baby-boom groups entering
the labor force, would weigh most heavily on the earnings of
young college graduates.

THE CURP NT SITUATION

What does the situation look like today with the benefit of
12 more years of evidence? Table 5-1 shows the incomes
of male college and high school graduates, 25 to 34 years
old from 1958-83. The period of decline in return identified

Gary S. Becker, Human Capital, (National Bureau of Economic Research,
New York, 1957).

Richard Freeman. "Overinvutment in College Education," Jane of Human
Resources, Volume X, 03, Summer 1975; and The Ove-Educated American.
Pew York, Academic Press 1976).

Finis Welch, "MEffe7fttrCts of

fritt
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by Freeman is apparent in the data."The ratio of college/high
school graduate incomes dropped after 1969 and stayed at
the somewhat lower level until 1979. Since 1979, there has
been a rather sharp rise in the income ratio. The data in table
5-2 indicate that the sharp rise in the ratio after 1979 was
not all due to college graduates suffering less from unem-
ployment during the 1979-82 recession. This table shows
the earnings of workers who worked a full year (60 or more
weeks) at a full-time job. Tlte same rise as in the income
data, altnough somewhat less sharp, is apparent. Thus the
economic return to college education may be on the rise.
However, as r ated, it is important to distinguish two sets of
forces that may have been influencing the return to college
during the 70's. One was demographicthe flood of the
baby-boom babies into the labor market beginning in :No
late 60's. The other is possible shifts in the demand for
college education due to changes in the economy. Since the
baby-boom flood started to recede sometime in the late
70's, it is likely that this factor is contributing at least a part
of the increase in the income ratio since 1979. Table 5-3
shows the same kind of earnings data as in table 5-1 (i.e., for
full-time, full-year workers) but broken down by fairly detailed
age groups, for the period 1979-82. It k clear that the

"Data on the earnings di fare by education for only one age group Is
only a proxy for data on the ant re life cycle pattern of earnings differentials.
We are assuming that cohorts of cglege graduates who oxpelience a higher
earnings ratio at 25 to 34 years old expect to experience a higher ratio
throughout their working life Also we have not investigated in detail whether
or not increased costs of college would cancel out the effect o, changes in
earnings gain on the overall pecuniary return. However, it doss appear that
the earnings gain changes once 1979 have beer ;eater than cost chalges.

Table 5-1. Median Income of Male College and High
School Graduates 25 to 34 Years Old, With income Dur-
ing the Year: 1958-63

(Figures in current dollars)

Year

Colley,
graduates

11)

High school
graduates

(2)

Ratio
(1)/(2)

(3)

1958 6,970 4438 1.27
1961 6,840 5,175 1.28
1963 6,947 5,812 1.24
1965 7,474 6,151 1.21
1987... . 8,782 b,882 1.27
1969 10,228 8,008 1.28
1971 10,908 8,556 1.27

1973 12,349 10,153 1.22
1975 13,232 10,787 1 23
1979 17,345 14,280 1.21
1981 20,589 16,393 1.34
1982 21,149 15,298 1.38
1983 21,088 15,789 1.39

Source: U.S. Bureau of the Census, Current Population
Reports, Swiss P-60, Consumer Inoomelof Families 1, For a otry outspoken exempla: W.C. Robinson, "Educatinnsi Disinvsst-
end Persons b tho4hileadollehlieerb r - 4n1111t"PoliayitevartrAoLlellase2e,

strongest positive trends are in the youngest age groups,-
w hich is consistent with the baby-boom hypothesis. How,-'
ever, one cannot rule out the possibility of demand shifts,
even though we would expect this, type of factor to raise the
lamings all vintages of college graduates not just the most
recent one. Clearly more research is needed to determine
the significance of the recent rise in the college/high school
graduate earnings ratio among young college graduates.

Table 5-2. Mean Earitngs of Male College and High School
Graduates 25 to 34 Years Old Who Worked Full TlIne,Full
Year: 1979 -83

(Figures in current dollars)

College
graduates

High school
graduates

Ratio
(1)/(2)

Year
11, - 421 -

1979 20,728 18,292 1.27
1981 24,1153 18,.87 , 1.33
1982 25,851 18,728 1.37
1983 26,1521 1 a,242 1.38

Source: U.S. Bureau of the Census, Carron Population
Reports, So*** P-80, Consumer Income of Families
and Persons in the U.S., for each year.

In one respect, the rising college/high school earnings
ratio is perhaps surprising. It goes- counter to the recent
spate of articles decrying a possible glut of college-gridti.
ates." These reports were mainly based on analyses of the
occupational distribution of recent college gridttates. Recent
college graduates appeared to be in jobs that usually hive-
not required college training. Table 5-4 Shows data on the
occupational distribution of college graduates-(25 to 44
years old) over the period 1950-82. Most all college gradu-
ates tend to be in two of the major occupational categories
professional, technical and kindred workers, and managers._
and administrators excluding farm. The percent of male col.
lege graduates in these two categories was 73.1 -in 1950,
74.9 in 1960, 80.2 in 1970, and 74.2 in 1P92. Thus between
1970 and 1982, there was definitely a decline in the proportion .
of male college graduates in the two major occupational
categories that contain the jobs typically associated with
college graduates. A decline after 1970 is consistent with
the work of Freeman, discussed above, and the decline kr
the college/high school income ratio after 1969 in table
5-2.

Table 5-5 contains summary data on the occupational
distribution of male college graduates from the Current
Population Survey, for the years 1970, 1974, 1979, and

44
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Table 5-3. Ratio of Mean Eon**. of Male College Graduates and Male High School Graduates Who Worked Full Time,
Full Year, by Detailed Age Category: 1979-83

Year
26 to 29
years old

30 to 34
years old

35 to 39
years old

40 to 44
years old

45 to 49
years old

50 to 54
years old

1979 1.17 1.31 1.56 1.60 1.61 1.631980 1.17 1.29 1.50 1.55 1.85 1.67
1981 1.23 1.36 1.44 1.57 1.83 1.661982 1.29 1.39 1.43 1.51 1.18 1.761983 1.32 1.39 1.53 1.63 1.61 1.74

Source: U.S. Bureau of the Census, Current Population Reports, Series P-60, Consumer Income of Families
and Persons in the U.S., for each year.

1982. The data for 1982 were taken from table 5-4. It
would appear that although the oc:upational dist ibutlon
declined between 1970 and 1982, the rate of decline in the
occupational mix of college graduates has definitely slowed
down. Thus the occupational data may not be inconsistent
with the rise in the college/high school earnings ratio since
1979 shown in tables 5-1, 5-2, and 5-3.

Data in table 5 -6 show college enrollment trends by sex.
These data may also provide some insight into the workings
of the college graduate labor market. The decline in enroll-
ment rates for males is what Freeman saw part of-between

1969 and 1972.'2 Note however, that the male decline appears
to have bottomed out in the most recent years. NMI also the
uptrend in enrollment rates for females, at least until 1876.

One gap in Freeman's analysis was the 'vestment of the
special situation of women in the college grodtsete' labor'

la Because of the existence of the draft and the military buildup starting
in the mid-80's, the extent to which young men voluntarily chose to radon
college going, in response to declines in the pecuniary return between 1089
and the mid-70's, is overstated by the numbers in table 5-0. The draft may
have drawn more Wray on noneollege-going young men and somef those
who were not bound for college were induced to enrol to avoid the *eft.
Both effects would and to raise the 1969 civilian population enrollment rate
vis-a-vis 1972 and later years when draft cols wee low or nonexistent.

Table 54. Employed College Graduates, 25 to 44 Years Old, by Occupation and Sex: April 1950, 1960, and 1970
Censuses, end March 1982 CPS

(Numbers in thousands)

Occupation and sex 1950 1980 1970 March 1982 CPS

Male 1,700 2,808 3,979 7,971
Percent 100.0 100.0 100.0 100.0

Professional, technical, and kindred workers 56.5 58.5 81.4 50.6
&imagers and administrators, except farm 18.6 18.4 18.8 23.8
Sales workers 8.2 9.1 8.7 8.9
Clerical and kindred workers 8.7 5.8 4.4 4.3
Craft and kindred workers 1.4 3.9 3.1 5.1
All other occupations 10.6 8.5 3.7 7.5

Female 849 813 1,511 5,009
Percent 100.0 100.0 100.0 100.0

Professional, technical,and kindred workers 70.3 74.8 80.3 61.0
Managers and administrators, except farm 3.7 3.1 3.9 11.2
Sales workers 2.6 1.8 1.9 5.0
Clerical and kindred workers 17.9 13.8 10.8 14.4
Craft and kindred workers 0.5 0.4 0.4 1.3
All other occupations 5.1 8.5 2.7 7.1

Sources: 1950: Population Census, Vo',. IV, Spacial 5SINNTs Pt. 5, Education, table 11.
1950: Population Census, Vol. II, Spacial Reports, Pt. IA -SC, Education, table 11.
1970: Population Census, Vol. It, Spedel 'deports, Pt. SA-6C, Ilduosdoet, table 11. 5
1932; Wok 102 CP$11.011111.1.11440betfeemhe ildumalen *sad% &New atm cams...aMac
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market. Because of serious conflicts between an uninter-
rupted career and child-rearing responsibilities as well as
possible labor market discrimination, most women college
graduates have earned a very low pecuniary return on their
investmentmuch lower than the average male college
graduate has. However, as more and more women were
shifting into career-oriented life styles the number of them
who would find a college education profitable increased.

Thus it is not necessarily contradictory to see women
increasing their investment in college education even as
males were decreasing theirs. The decline in the return to
college graduates, that set in around 1969, did not deter
women because their pecuniary return was at the same time
being increased by their decision to alter their life styles and
pursue careers more continuously. Women from the top
part of the ability distribution and with a taste for the non-
pecuniary returns from college were able to anticipate a high

("able 5-5. Percent of Male College Graduates 25 to 44
Veers Old In the Categories Professional, Technical, and
Kindred Workers; or Managers and Administrators; Ex-
cluding Farm: 1970-82

Year Percent

1970 84.3
1974 79.4
1979 75.4
1982 74.2

Source: U.S. Bureau of the Census, Current Population
Reports, Series P-20, Educatilnal Attainment in the
United States, March of each year.

Table 5-6. Percent of Civilian Noninstitudonal Populedon
18 to 24 Years Old Enrolled In College. by Sex: 1969-83

(October of each year)

Year Total Fomele

1969
1972
1978
1979
1981
1982
1983

27.3
25.4
28.9
25.0
28.1
28.8
28.2

20.9
21.2
25.2
24.2
25.2
26.0
25.1

35.1
30.2
28.2
28.8
27.1
27.2
27.3

'Excludes persons In the Armed Forces (see footnote 12 In chapter 5).

Source: U.S. Bureau of the Census, Current Population
Reports, Series P-20, Social and Economic
CharactedatIce of Students, October of each yew.

return even as men from the lower part of the ability
distribution and with little taste for college per se, were
experiencing declines' in returns.

However, it Is Important to stress that since 1979, there
are signs that the market for college graduates may be
Improving for both men and women. The enrollment rates in
table 5-6 suggest a slight upturn and recent infamel reports
suggest that 1983-84 enrolment rates wil be even higher.is

1$ The College Plecement Council conducts periodic surveys of employers
of college graduates in re sectors of the economy. They collect data on hiring
intentions and on salary offers made to students soon to graduate. The
results of their most recent surveys also suggest that the market for college
graduates may be in for a long-term revival. See their periodic publication.
Recruiting VS, College Placemsat Council Inc., 82 Highland Ave.. Bethlehem,
PA, 18017

46



SUMMARY AND OUTLOOK 43

Chapter 6.

Summary and Outlook

The survey of trends and current concerns has provided a
sketch of what has happened in the past and clarified some
current issues. It also may provide some insight about the
future and what can be done.

SUMMARY OF FINDINGS

The survey of attainment trends showed how very large
has been the increase in attainment since 1940 and how
much more educated Americans are relative to other devel-
oped nations. We found benefits to society in reduced ine-
qualities in attainment itself and contributions to economic
growth, both of individuals and the economy as a whole.
We also showed that the lack of decline in individual income
inequality did not necessarily imply that increases in educa-
tion did not have significant effects on the earnings of the
individuals attaining it.

The survey of achievement score trends and differentials
revealed a sizeable decline since the mid-60's as well as
large and persisting differentials by various socioeconomic
groups. A gap in the way current achievement data is reported
precludes systematic measurement of the size of the "func-
tionally illiterate" population. Existing studies lead to the
conclusion that the quality of schooling in the U.S. actually
did decline during the 70's. At present, a "back to basics"
movemeat seems to be sweeping most school systems in
an attempt to reverse this decline. (The most recent reports
do not sound that optimistic however, see below.)

The survey of resource use and costs discovered a very
sharp rise in cost per student in public elementary and
secondary schools starting in the early 60'sreal cost per
student rose by significantly more than the -use in the aver-
age family's real income. The continued increase in the 70's
was not due to an increase in the relative salaries of teach-
ers or in the real income of parents. A rise in teachers per
student, closely associated with passing of the baby-boom
generation to older ages, underlay the continued cost per
student increase. Recent studies suggest that after a long
lag, public school systems do begin to adjust to enrollmont
declines by reducing excess classroom teachers. Much more
study of resource management in public school systems is
needed, as well as comparisons with private schools.

The analysis and survey of college education and the econ-
omy found that the pecuniary return to college education
had declined in the late 60's and early 70's, possibly due in
part to the surge of inexperienced college graduates into the
lahry arialtat aa the hahu.haam astutradan_antarad dui lab& te/ _

force. In addition, more detailed analysis of data on income
by age and education suggests that factors other then the
baby boom Were also at work i.e., shifts in the demand for
occupations requiring college *raining' However, recent
movements in data on income earnings and occupation Croft-,
classified by education attainment, suggest that the return
to college education may be on the rise, whit* is comb**
with the fact that the large baby-boom cohorts ere now
passing into the older adult age groups. It was concluded
that, in general, the widespread concern about gluts of col-
lege graduates may be unwarranted.

OUTLOOK
Aside from the future enrollment situation, which was

briefly discussed in chapter 4, the two most important aspects
for the future stressed in ow' report appear to be the continuing
of the efforts by school systems to reverse the decline in the
quality of schooling, and preparation to help accommodate
possible changes in the market for college graduates.'

As noted, 3 flood of new reports over the past year
noting more and more school districts adopting reforms
recommended by the two high level commissions, suggested a
good start on the proble'n of reversing the decline. However
two very recent articles sound a pessimistic note.* They
indicate that basic institutional rigidities and the natural human
resistance to change, may be slowing down the pace of real
change.

The analysis of the college graduate labor market sug-
gested that, contrary to most current opinion, the market
for college graduates may be reviving. At the least, it is
recovering from the pressures of the baby-boom genera-
tion as they move on to older age groups. What of the
future? Recent Bureau of Labor Statistics (BLS) occupational
projections through the 90's indicate a slight excess of new
college graduates over the number of college-level jobs
they project. However, the BLS projections essentially
extrapolate past trends, and it is very possible that these
may be unrepresentative. The pace and character of future
technical advances can never be fully anticipated, and they
may turn out to be very favorable to college graduatio.

Dave M. O'Neill, Some Economic and Social Aspects of the Baby Boom.
(Unpublished mimeo, available from the author on request).

I The nerruwing of the achievement differentials between socioeconomic
groups is of course another important concern for the future.

Gilbert T. Sewall, "We've barely Cracked the Sock on School Rehm"
Ths Well Beef: Journel,; Gene 1. Mew" "The Tidal Wave of Reform
Education May be a Washout," The New York Times, Sunday, May I, 1944.

4114muel M. Ehrtnholt. "Cirmlumm end Jobe," Chasm" July /August
_ -

I
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Appendix Tables

Table A-1. Median School Years Completed by Persons In Selected Age Groups, by Race and Sex: 1940-84

Total

Race
25 years old

and over

Sex

25 years old
and over

26 to 34
years old

Year
25 years

old
25 to 29

years
and over old White Black Male Female Male Female

1940 8.8 10.3 8.7 5.7 8.6 8.7 9.7 10.3
1950 9.3 12.0 9.7 8.8 9.0 9.8 11.5 12.1
1960 10.8 12.3 10.9 8.0 10.3 10.9 12.2 12.2
1970 12.2 12.8 12.1 9.8 12.2 12.1 12.6 12.5
1980 12.5 12.9 12.5 12.0 12.8 12.4 13.1 12.8
1981 12.5 12.8 12.5 12.1 12.8 12.5 13.0 12.8
1982 12.8 12.8 12.8 12.2 12.8 12.5 INA) INA)
1983 12.8 12.8 12.8 12.2 12.7 12.5 13.0 12.8
1984 12.8 INA) 12.8 12.2 12.7 12.8 INA) INA)

NA Not available.

Source: U.S. Bureau of the Census, Statistical Abstract of the U.S.: 1953I74th ed.), Wash., D.C., 1953, table 127 and Statistical
Abstract of the U.S.: 1984 (104th ed.), Wash., D.C. 1983, tables 222 and 223, 0.:-rent Population Reports, P-20, Educational
Attainment in the U.S. #390, and forthcoming reports.
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Table A-2. Percentage of Persons 26 Years Old and Owe and 26 to 29 Years Old, Who Have Completed High School
or More or College or More, by Age Group, Race, and Sex: ApiS 1940 to March 1984

Year and ow
All races White Black

Total Male Female Total Male Female Total Male Female

25 YEARS OLD AND OVER

Completed 4 Years of
High School or More

1984 73.3 73.7 73.0 75.0 76.4 74.8 58.5 57.1 69.71983 72.1 72.7 71.5 73.8 74.4 73.3 58.3 56.5 57.11981 69.7 70.3 89.1 71.6 72.1 71.2 52.9 53.2 52.41980 68.6 69.1 68.1 70.5 71.0 70.2 51.2 51.0 51.41980 68.6 89.2 68.1 70.5 71.0 70.1 51.2 51.1 5t31979 67.7 68.4 87.1 69.7 70.3 89.2 49.4 49.2 49.51978 66.9 66.8 65.2 67.9 68.6 67.2 47.6 47.9 47.31977 64.9 66.6 64.4 67.0 67.5 68.5 45.5 45.6 45.41976 64.1 84.7 63.5 66.1 88.7 65.5 43.8 42.3 4501976 62.5 63.1 82.1 84.5 85.0 64.1 42.5 41.6 43.3
1974 61.2 61.6 60.9 83.3 63.6 83.0 40.8 39.9 41.51973 59.8 60.0 59.6 61.9 62.1 61.7 39.2 3e.2 40.11972 58.2 58.2 58.2 60.4 60.3 60.5 36.6 35.7 37.21971 56.4 56.3 58.8 58.6 58.4 58.8 34.7 33.8 35.41970 55.2 55.0 55.4 67.4 57.2 57.6 33.7 32.4 34.81969 54.0 53.6 64.4 66.3 55.7 58.7 32.3 31.9 32.51968 52.6 52.0 53.2 54.9 54.3 55.5 30.1 28.9 31.01967 51.1 50.5 51.7 63.4 62.8 53.8 29.6 27.1 31.51966 49.9 49.0 50.8 52.2 51.3 53.0 27.8 28.8 29.51965 49.0 48.0 49.9 51.3 50.2 52.2 27.2 26.8 29.41984 48.0 47.0 48.9 50.3 49.3 51.2 25.7 23.7 27.4
1982 46.3 45.0 47.5 48.7 47.4 49.9 24.8 23.2 28.21959 43.7 42.2 45.2 46.1 44.6 47.7 20.7 19.6 21.61957 41.6 39.7 4%3.3 40.8 41.1 45.1 18.4 18.9 10.81952 38.8 36.9 ,i0.5 (NA) (NA) (NA) 15.0 14.0 15.71950 34.3 32.6 36.0 (NA) (NA) (NA) 13.7 12.6 14.71947 33.1 31.4 34.7 36.0 33.2 36.7 13.6 12.7 14.51940 24.5 22.7 26.3 28.1 24.2 28.1 7.7 6.9 8.4

Set, footnotes at and of table.

49



/MIEN= TABLES 47

Table A-2. Percentage of Persons 25 Years Old and Over and 25 to 29 Years Old, Who Have Completed High School
Of More or College or More, by Age Group, Race, and Sex: April 1940 to March 1084-Conti nuud

Year and age
All races White Black'

Total Male Female Total Male Female Total Male Female

25 TO 29 YEARS OLD

Completed 4 Years of
High School or More

1984 85.9 85.8 86.2 86.9 86.8 87.0 78.9 75.9 81.5
1983 86.0 86.0 86.0 88.9 88.9 86.9 79.4 78.9 79.8
1981 88.3 88.5 88.1 87.6 87.6 87.8 77.3 78.4 76.41980 85.8 85.0 85.8 87.0 88.9 87.1 76.9 75.7 77.91980 85.4 85.4 86.5 88.9 86.8 87.0 78.8 74.8 78;1
1979 85.8 88.3 84.£ 87.0 87.7 86.4 74.8 73.9 75.4
1978 85.3 88.0 84.6 88.3 38.8 86.8 77.3 78.5 76.3
1977 85.4 86.6 84.2 86.8 87.8 86.0 74.4 77.5 72.0
1978 84.7 86.0 83.5 85.9 87.3 84.6 73.8 72.5 74.0
1975 83.1 84.5 31.8 84.4 85.7 83.2 71.0 72.2 70.1
1974 81.9 83.1 80.8 83.4 84.1 82.7 68.2 71.1 00.0

1973 80.2 80.8 79.8 82.0 82.4 81.8 84.2 83.1 0441972 79.8 80.5 79.2 81.5 82.3 80.8 64.1 81.8 60.2
1971 77.2 78.1 78.4 79.5 80.8 78.3 67.6 54.1 60.7
197C 75.4 78.8 74.2 77.8 79.2 76.4 58.2 54.5 57.9
1965 74.7 75.8 73.8 77.0 77.6 76.8 55.8 59.8 52.3
1988 73.2 73.7 72.7 75.3 75.5 75.0 56.8 58.1 53.8
1987 72.5 72.1 72.8 74.8 74.3 76.3 53.4 51.7 55.0
1966 71.0 70.9 71.2 73.8 73.2 74.4 47.9 48.9 47.0
1965 70.3 70.5 70.1 72.8 72.7 72.8 50.3 50.3 60.4
1964 69.2 88.8 89.5 72.1 71.8 72.4 45.0 41.8 47.9

1962 65.9 65.8 66.1 89.2 6...2 69.3 41.8 38.9 43.3
1959 63.9 63.9 64.0 87.2 66.6 87.4 39.5 40.6 38.6
1957 60.2 5..:.9 62.4 (NA) (Na) (NA) 31.8 27.4 35.2
1952 57.1 55.3 58.7 (NA) (NA, (NA) 28.1 27.9 28.3
1950 52.8 50.6 55.0 (NA) (NA) (NA) 23.8 21.3 25.51947. 51.4 49.4 53.3 54.9 52.9 56.8 22.3 19.6 24.7
1940 38.1 36.0 40.1 41.2 38.9 43.4 12.3 10.6 13.8

See footnotes at end of table.
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Table A-2. Percentage of Parsons 25 Years Old and Over and 25 to 29 Years Old, Who Have Completed High School.
or More or College or More, by Age Group, Raw, and Sex: April 1940 to March 1954- Continued

Year and age
All races White Black

Total Male Female Total Male Female Total Male Female

25 YEARS OLD AND OVER

Completed 4 Years of
College or More

1984 19.1 22.9 15.7 19.8 23.9 16.0 10.4 10.4 10.4
1983 18.8 23.0 15.1 19.6 24.0 15.4 9.5 10.0 9.
1981 17.1 21.1 13.4 17.8 22.2 13.8 8.2 8.2 La
1980' 17.0 20.8 13.5 17.8 22.0 14.0 7.9 7.6 8.11980" 17.0 20.9 13.8 17.8 22.1 14.0 7.9 7.7 111,1
1979 18.4 20.4 12.9 17.2 21.4 13.3 7.9 8.3 7.0
1978 15.7 19.7 12.2 16.4 20.7 12.6 7.2 7.3 71
1977 15.4 19.2 12.0 16.1 20.2 12.4 7.2 7.0 764
1978 14.7 1.6 11.3 15.4 19.6 11.6 6.6 6.3 La
1975 13.9 17.6 10.6 14.5 18.4 11.0 6.4 8.7 62
1974 13.3 18.9 10.1 14.0 17.7 10.6 5.5 5.7 5.8

1973 12.8 18.0 9.6 13.1 16.8 9.9 6.0 5.9 SA
1972 12.0 15.4 9.0 12.8 16.2 9.4 5.1 5.6 44
1971 11.4 14.6 8.5 12.0 15.5 8.9 4.6 4.7 44
1970 11.4 14.1 8.2 11.8 15.0 8.6 4.5 4.6 44
1969 10.7 13.6 8.1 11.2 14.3 8.5 4.6 4.8 4.6
1968 10.5 13.3 8.0 11.0 14.1 8.3 4.3 3.7 41
1967 10.1 12.8 7.6 10.6 13.6 7.9 4.0 3.4 4.4
1966 9.8 12.5 7.4 10.4 13.3 7.7 3.8 3.9 3.71965 9.4 12.0 7.1 9.9 12.7 7.3 4.7 4.9 45
1964 9.1 11.7 6.8 9.8 12.3 7.1 3.9 4.5 3.4

1962 8.9 11.4 8.7 9.5 12.2 7.0 4.0 3.9 4.0
1959 8.1 10.3 8.0 8.6 11.0 13.2 3.3 3.8 2.9
1957 7.6 9.8 5.8 (NA) (NA) (NA) 2.9 2.7 3.0
1952 7.0 8.3 6.8 (NA) (NA) (NA) 2.4 2.0 2.7
1950 8.2 7.3 5.2 INA) INA) INA) 2.3 2.1 2.4
1947 5.4 6.2 4.7 5.7 6.8 4.9 2.5 2.4 2.8
1940 4.6 5.5 3.8 4.9 5.9 4.0 1.3 1.4 1.2

See footnotes at end of table.
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Table A-2. Percentage of Persons 25 Years Old and Over and 25 tO 29 Years Old, Who Have Completed High School
or More or College or More, by Age Group; Race, and Sex: AprIl 1940 to March 1984-Continued

Year and age
All races White Black

Total Male Female Total Male Fe Mole Total Male Female

25 TO 29 YEARS OLD

Completed 4 Years of
College or More

1984 21.9 23.2 20.7 23.1 24.3 21.9 14.8 12.9 10.5
1983 22.5 23.9 21.1 23.4 25.0 21.8 12.9 13.1 12.8
1981 21.3 23.1 19.8 22.4 24.3 20.5 11.8 12.1 11.1
1980" 22.5 24.1 20.9 23.7 25.5 21.9 11.7 10.7 12.61980' 22.5 24.0 21.0 23.7 25.5 22.0 11.8 10.5 12.5
1979 23.1 25.6 20.5 24.3 27.1 21.5 12.4 13.3 11.7
1978 23.3 28.0 20.6 24.5 27.8 21.4 11.8 10.7 12.8
1977 24.0 27.0 21.1 25.3 28.5 22.1 12.8 12.8 12.4
1978 23.7 27.5 20.1 24.8 28.7 20.8 13.0 12.0 13.8
1975 21.9 25.1 18.7 22.8 26.3 19.4 10.7 11.4 10.1
1974 20.7 23.9 17.6 22.0 25.3 18.8 7.9 8.8 7.2

1973 19.0 21.8 18.4 19.9 22.8 17.0 8.1 7.1 8.8
1972 19.0 22.0 18.0 19.9 23.1 18.7 8.3 7.1 9.4
1971 18.9 20.1 13.8 17.9 21.3 14.8 8.4 8.4 8.5
1970 18.4 20.0 12.9 17.3 21.3 13.3 7.3 8.7 9.0
1989 18.0 19.4 12.8 17.0 20.8 13.4 8.7 8.1 5.5
1988 14.7 18.0 11.8 15.8 19.1 12.3 5.3 5.3 6.3
1987 14.6 17.2 12.1 15.5 18.3 12.7 5.4 4.2 8.3
1988 14.0 16.8 11.3 14.7 17.9 11.8 5.9 5.4 8.4
1985 12.4 15.6 9.5 13.0 16.4 9.8 8.8 7.3 8.8
1984 12.8 16.6 9.2 13.8 17.5 9.9 5.5 7.5 3.9

1982 13.1 17.2 9.2 14.3 18.7 10.0 4.2 5.7 3.0
1959 11.1 14.6 7.8 11.9 15.9 8.1 4.8 5.8 3.7
1957 10.4 13.6 7.5 INA) INA) INA) 4.1 3.3 5.0
1952 10.1 13.R 8.7 INA) INA) INA) 4.8 3.2 5.8
1950 7.7 9.6 5.9 INA) INA) INA) 2.9 2.4 3.2
1947 5.6 5.8 5.4 5.9 6.2 5.7 2.8 2.6 2.9
1940 5.9 6.9 4.9 8.4 7.5 5.3 1.8 1.5 1.7

NA Not available.
'Data are for Black and other races for 1940 to 1962; for 1963 to 1981, data are for Black persons only.
Controlled to 1980 Consus base.
Controlled to 1970 Census base.

Source: U.S. Bureau of the Census, Current Population Reports, Series P-20, #390, Educational Attainment in the United States: March
1980 and 1981, and Series P-20, (forthcoming).

52



50 APPENDIX TABLES

Table A-3. Scholastic Aptitude Test Score Means: 1951-52 to 1983-84

Academic
year

SAT- Verbal SAT- Mathematical

All
candidates

High school
seniors

All
cendirktes

1951-52 476 NA) 494
1952-53 476 NA) 495
1953-54 472 NA) 490
1954-55 475 NA) 496
1955-58 479 NA) 501
1956-57 473 NA) 498
1957-58 472 NA) 498
1958-59 475 NA) 498
1959-60 477 NA) 498
19E10-81 474 NA) 495

1961-82 473 NA) 498
1962-83 478 NA) 602
1963-84 475 NA) 498
1984-85 473 NA) 496
1965-68 471 NA) 498
1966-87 487 466 495,
1967 -68 466 468 494
1968-89 462 483 491
1969-70 460 480 488
1970-71 454 455 487

1971-72 460 453 482
1972-73 443 445 481
1973-74 440 444 478
1974-75 437 434 473
1975-78 429 431 470
1976-77 429 429 471
1977-78 (NA) 429 (NA)
1978-79 (NA) 427 (NA)
1979-80 (NA) 424 (NA)
1980-81 (NA) 424 (NA)

1981-82 (NA) 428 INA)
1982-83 INA) 425 INA)
1983-84 INA) 428 INA)

Mg:. school
senione-

(NAY.

INS
NAV, -N
(NAt
(

(NA)
244,;,

, DIA) A
INA!' -

(NAI.
(NW
(NA);
(NN
itiAr
4111!

48$ 1

484
481
480
472
472 1
470 4"

488
467
488
468 ?

467
468
471

NA Not available.
Refers to the academic yeas the test takers were seniors in high school.

An individual is courr::,i many times as he or she Is tested.
*Each candidate is counted only once, using latest score earned (for 1967 to 1971 the figurvs are estimated; for 1972on they are actual.

Source: On Further Examination, Report of the Advisory Panel on the Scholastic Aptitude Test Score Decline, (College Entrance Ex-
amination Board, New York, 1977) for 1951-77: Howard Wciner, 'Art Exploratory Analysis of Performance on the SAT,' Journal
of Educational Measurement, (forthcoming) for 1978-82; College Board Press Release, March 1984 for 1983 and 1984.
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Table A-4. SAT Averages by Ethnic Group: 1975-78 to 1983-84

Ethnic group 1975-
78

1978-
77

1977-
78

1978-
79

1779-
80

1980-
81

1981-
82

1982-
83

1983-
84

VERBAL

American Indian 308 390 387 388 390 391 388 388 390
Black 332 330 332 330 330 332 341 339 342
Mexican-American 371 370 370 370 372 373 377 375 378
Asian-American 414 405 401 398 398 397 398 395 gee
Puerto Rican 364 355 349 345 350 353 380 385 388
White 461 448 448 444 442 442 444 443 445

MATH

American Indian 420 421 419 421 428 425 424 425 427
Black 354 357 354 358 360 362 388 387 373
Mexican-American 410 408 402 410 413 415 418 417 420 A
Asian American 518 614 610 511 509 513 513 514 619 ..,'"A

Puerto Rican 401 397 388 388 394 398 403 397 400
White 493 489 485 483 482 483 483 484 487,

Source: 1976-82, in Howard Wainer, 'An Exploratory Analysis of Performanco on the SAT,' Journal of Educational Matsuyama*, (forth-
coming), 1983 and 1984 from the Collage Board, Press Regan, March 1984.

Table A-5. Earned Degrees Conferred by Institutions of Higher Education, by Degree Level: 1869-70 to 1983-84

School year

Earned degrees conferred

All
dogmas

First
bachelor's Profession Master's"

1869-70 9,372 9,371 (NA) - 1
1879-80 13,829 12,898 (NA) 879 54
1889-90 18,703 15,539 (NA) 1,015 149
1899-1900 29,375 27,410 (NA) 1,583 382
1909-10 39,756 37,199 NA) 2,113 443
1919-20 53,518 48,822 NA) 4,279 815
1929-30 139,752 122,484 NA) 14,989 2,299
1939-40 218,521 186,500 NA) 28,731 3,290
1941-42 213,491 185,346 NA) 24,848 3,497

Z4.3--rm. 141,582 125,863 NA) 13,414 2,305
1945-48 157,349 138,174 NA) 19,209 1,988
1947-48 ;117807 271,019 NA) 42,400 4,198
1949-60 498,881 432,058 NA) 58,183 8,420
1951-52 401,203 329,986 NA) 83,534 7,888
1953-54 356,808 290,825 NA) 58,788 8,885
1955-58 378,973 308,812 NA) 59,258 8,903
1957-68 438,979 382,554 NA) 85,487 8,938
1959-80 476,704 392,440 NA) 74,435 9,829
1981-82 514,323 417,848 NA) 84,855 11,822
1963-64 814,194 498,854 NA) 101,050 14,490
196588 709,032 519,804 31,238 140,555 18,237
1987-88 868,548 632,289 34,421 178,749 23,089
1989-70 1,085,391 792,318 34,918 208,291 29,888
1970-71 1,140,292 839,730 37,948 230,509 32,107
1971-7? 1,215,880 887,273 43,411 251,833 33,383
1972-73 1,270,528 922,382 50,018 283,371 34,777
1973-74 1,310,441 945,778 53,818 277,033 33,818
1974-75
1975-78

1,305,382
1,334,230

922,933
925,746

55,918 202,450
62,849 311,771

34,083
34,084

1976-77 1,334,304 919,549 84,359 317,164 33,232
1977-78 1,331,536 921,204 88,581 311,620 32,131
1978-79
1979-8::
1980-81
1981-82

1,324,047
1,330,244
1,335,293
1,353,283

921,390
929,417
935,140
952,998

68,848 301,079
70,13i 298,081
71,958 295,739
72,032 295,548

32,730
32,815
32,958
32,707

1982-83
1983-84

1,370,200
1,372,500

970,000
970,000

72,500 295,000
73,500 298,000

32,700
33,000

Note: Beginning In 1959-60, includes Alaska and Hawaii.
-Represents zero. NA Not available.
'Prom 1889-70 to 1983-64, fi selonal degrees are included with bachelor's degrees.
Prior to 1985-86, some 's degrees in fields such as library science and social work were counted as first-professional degrees and we

reported in column 3.

Source: National Center for Education Statistics, Diem of Education Statistics, 1982, U.S. Bureau of the Census, Sue WWI Abstract of
the U.S.: 1984, (104th ed.), Wash., D.C., 19113,p. lablaA71._Por 156243 ars119,0344, iiipme we Pollirnklerit
OfitimitilP PrOv1080
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Table A-6. Enrollment in Institutions of Higher EducatIon, by Sex, Attendance Status, and Control of Institution: 194843
(Figures in thousands)

Fall

Enrollment Degree coedit
enrollment by sex

Depres credit
enrollment by control

...-..,..e.....
Alia ary/o2099-it by
-attendants: statue

I

IDegree
Total credit Men Women

Percent
women Public Private

Pricent
private Ful him* Parttime

Ptiroetlt
per81510

1948 INA) 2,403 1,709 694 28.9 1,185 1,217 50.6 INA) (NA) OW1949 INA) 2,445 1,721 723 29.8 1,207 1,238 50.6 (NA) (NA) INN1950 INA) 2,281 1,580 721 31.8 1,140 1,141 50.0 (NA) INA) INA}1951
1952 ....... ....

INA)
INA)

2,102
2,134

1,391
1,380

711
754

33.8.
35.3

1,038
1,101

1,064
1,032

60.6
48.4

(NA)
INA)

INA)
(NA)

Ohl
1953 ... .. ......
1954

INA)
INA)

2,231
2,247

1,423
1,563

808
883

36.2
36.1

1,186
1,353

1,045
1,093

46.8
44.7

(NA)
INA)

(NA)
(NA)

1011__
MAE1955 INA) 2,853 1,733 920 34.7 1,478 1,176 44.3 (NA) (NA) IOU1958. INA) 2,918 1,911 1,007 34.5 1,656 1,262 43.2 (NA) (NA) '.,A1.1957 INA) 3,037 1,985 1,052 34.8 1,753 1,284 42.3 (NA) (NA)
411,41,

1958 INA) 3,226 2,092 1,134 35.1 1;884 1,342 41.8 INA) INA)
1959 MA) 3,365 2,163 1,211 36.0 1,072 1,392 .41.4 (NA) (NA)
1960
1981

(NA)
(NA)

3,583
3,801

2,257
2,409

1,326
1,452

37 fl
37.8

2,115
2,329

1,467
1,532

40.9
39.7

INA)
(NA)

(NA)
(NA) goki:14

1982
1963

(NA)
4,766

4,175
4,495

2,687 1,688 48.0 2,574 1,801 38.4 (NA) INA) Ng_
5,280 4,950

2,773
3,033

1,722
1,917

38.3
38.7

2,848
3,179

1,646
1,770

36.8
35.8

INA)
(NA)

(NA)
(NM (NANAM1985 5,921 5,526 3,375 2,152 38.9 3,624 1,902 34.4 (NA) (NA) OW1986 .. 8,390 5,928 3,577 2,351 39.7 3,940 1,988 33.6 4,439 1,951 sal1987

1988

8,912

7,51':

6,406

6,928

3,822

4,119

1,584

2,809

40.3

40.5

4,380

4,892

2,046

2,036

31.9

29.4

4,793

6,210

2,119

2,303

30.1
f43011989 8,005 7,484 4,419 3,085 40.9 5,416 2,089 27.8 5.499 2,506 31.21970 ..... ... 8,581 7,920 4,638 3,283 41.5 6,800 2,120 28.8 5,615 2,785 32.

1971 8,948 11.11Z 4,717 3,399 41.9 8,014 2,107 25.9 8,077 2,871 32.1
1977 9,215 8,26b 4,70 3,564 43.1 8,159 2,106 25.5 8,072 3,142 34.1
1973 9,602 8,518 4,771 3,747 44.0 6,389 2,129 25.0 6,189 3,413 381
1974 10 224 9,023 4,968 4,055 44.9 8,883 2,185 24.2 (1,370 3,853 37.71975 .. . ..... . 11,185 9,731 5,320 4,410 45.3 7,426 2,305 23.7 6,841 4,343 US197( ... ... . '1,012 9,589 5,049 4,540 47.3 7,275 2,314 24.1 8,717 4,295 39.0197* ..... .. ... 11,286 9,807 5,031 ..,776 48.7 7,415 2,392 24.4 8,793 4,493 39 4
1976 .. . ... 11,260 9,790 4,913 4,877 49.8 7,365 2,426 24.8 6,669 4,592 40.81979 . . ..... . . . . 11,570 10,032 4,940 5,092 50.8 7,660 2,482 24.7 6,7E4 4,778 41.3W80 12,097 10,454 5,088 5,366 61.3 7,873 2,581 24.7 7,0118 4,999 41.31981 ... .. . 12,372 INA) INA) (NA) INA) (NA) (NA) INA) 7,1E1 6,190 41.8
1982 12,428 INA) (NA) (NA) (NA) INA) INA) (NA) 7,2:1 5,205 41.9
1983 12,481 WA) (NA) INA) INA) INA) (NA; (NA) 7,231 6,204 41.8

NA Not available.

Source: U.S. Department of Education, National Center for Education Statistics, Digest of Education Statistics: 1982, tables 81 and 82. Fall of 1981,
1982, and 1983 provided by Mr. Vance Grant of NCES.
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Table A-7. Population 5 to 17 Years Old and 18 to 24
Yesis C:d: 1980-2050

(Figures in thousands)

Table k1. Mean Earnings of Mao Coleys Graduates 14
Vows Only) and High School Graduates Who Went YON-
Round, Full-Time Workers, by Agin 1979

(Figures In dollars)

Yea, b to i7 to 74
years old years old

1980
1970
198's
1583

44,184 18,128
52,529 24,455
47,401 30,280
44,688 30,055

19
20
21
22

1985 44,352 28,715 23
1990 45,123 25,777 24
1995 48,514 23,684 25
2000
2025
2050

49,782 24,590
48,403 25,44'
47,140 25,859

28
27
28

29
30

Source. U.S. Bureau of the Census, Statistical Abstract of Ms 31
U.S.: 1981. (102nd ed.), Wash., D.C., 1981, table 32
30; Bureau of the Census, Current Population 33
Reports, Series P-25, #922, Oct. 1982, Population 34
Estimates and Projections. 35

38
37
38

39
40
41
42
43
44

48
47
48

49
50
51
52
53
54

58
57
58

59

01 oanisnorr PIM= 01710

eo
81
82
83

ICollege High school Difference
oreduate graduate

(NA) 11,693
(NA) 13,409 (NA)
INA) 60

13,846 17,
15,2385

-3539
15,348 18,947 -1,699
18,639 17,755 .784
20,683 19,723 900
22,046 19,723 2,323
21,680 20,610 1,070,
23,505 21,494 2,011,,

24,824 21,782 3.042
25,684 21,508 4,170
27.942 22,308 5,036
28,553 24,106 4,44T
30,096 23,749 6
30,013 24,895 5,316
,32,272 27,106 5,16%
34,618 26.868 7,760
34,451 26.705 9,746
38,185 27.975 10,260

38,988 27,497
34.500 26,729
34,809 25,819
34,895 24,614
35,882 27,226
41,440 28,783
37,641 27,415
37,833 27,304
38,181 27,705
43,132 28,373

41,984 29,307
42,448 28,880
43,999 30,168
43,009 28,003
43,107 28,179
43,358 27,061
41,389 25,790
40,747 27,358
40,509 28,597
42,838 28,160

37,537 27,755
41,258 28,819
42,519 25,257
41,877 29,45'
41,409 28,281
43,913 28,779

11,491

8,
7,771

990
10,11;o1
8,

}177
10,226
10,529
10,476
14,759

12,677
15,568
13,633
15,008
16,928
16,297
15,599
13,389
13,912
18,878

9,872
14,439
17,282
15,425
15,148
17,034

Source: U.S. Bureau of the Census, Current Population
Reports, Sides P-80, #139, Lifetime Earnings
Estimates for Men and Women in the U.S.: 1979.
GPO, 1983, table 8-1, p. 28.
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