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I nt roducti on

Devel opnment al psychol ogi sts and educati onal researchers know
that age and education are positively related. Political
scientists, sociologists, and public opinion researchers know that
age and education are negatively related. They are both right given
a) their particular perspectives and popul ati ons of interest
(respectively children and adults) and b) contenporary and recent
hi storical conditions.

In this paper we exani ne how the rel ati onshi p between age and
educati on depends on a) the population of interest, b) the
separation of age into chronol ogi cal age and cohort, c¢) historical
changes in education and resulting cohort effects, d) how the
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changing rel ation of age and education affects social science
anal ysis, and e) how other factors such as school quality and the
accumul ation of know edge affect the age-education rel ationship.

Age, Education, and the Popul ation of Interest

In the first place the relationship of age to education
depends on the population of interest. Both the direction and
magni tude of the relationship depends on the age of the popul ation
bei ng studied. In general, chronological age (i.e. years lived) is
positively related to education anong children and | argely
unrel ated anong adul ts.

As with any variable that can accunul ate over tinme, there
shoul d be a direct relationship between age and education. The
ol der one is the nore years of education one can have acquired.
This natural relationship prevails anmong children. From about ages
5 to 18 each increase in age is generally associated with an
increase in years of schooling. But since mandatory schooling ends
in the md-teens and nost people finish their post secondary
education by their early twenties, there is little basis for a
positive associati on between age and education anong adults (18+).
If one further censures the adult age range to start after nost
schooling is conpleted (e.g. 25+), the natural, positive
associ ati on between age and education is virtually elinmnated. Only
the resunption of education after some period out of school would
still contribute to a positive relationship between age and
educati on.

Chr onol ogi cal Age and Cohort

Age measures both the chronol ogi cal accunul ation of tinme (i.e.
aging or years lived) and what cohort one is a nenber of. At any
one time point (and thus in any single cross-sectional survey) age
and cohort are identical. For exanple, in 1990 soneone who is 45
years old has both lived 45 years and is a nenber of the 1945 birth
cohort. Chronol ogi cal age and cohort are distinct, but confounded
nmeasur es. Chronol ogi cal age neasures years |lived and nmay be
t hought of as related to such matters as biological aging, life
cycle, and age conditional rights and benefits. It is related to
why the 45 year old nentioned above is going grey, has a teenage
son, and is beginning to save for retirenent. Cohort refers to the
hi storical period at which one was born and during which one grew
up. It relates to why our 45 year old thinks the Vietnam VWr was
the nost inportant event in recent American history, listens to
"gol den ol dies" on the radi o, and renenbers who Roger Maris was.
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The problemis that in one survey it is inpossible to separate the
two conponents of age. We can logically infer that greying hair is
a function of chronol ogi cal age and not of being born in 1945, but
we can not statistically denonstrate this (at |east not with data
froma single tinme point).

Overal |, changes across tinme inmpact differentially on
succeedi ng cohorts to create a rel ationship between age and the
phenonenon under goi ng the change.

If the preval ence of an activity is declining over tine, then
each succeedi ng generation will be |less exposed to the experience
and this will show up anbng adults as a positive relation to age
For example, farm ng has been declining as an enpl oynent sector
over the last century. As a result, the %raised on a farm has
fallen over time. This currently shows up as a positive association
between age and % raised on a farm For exanple, 8.8% of those 20-
29 were raised on a farm 14.6% of those 40-49, and 29.4% of those
60- 69.

Conversely, if a condition is increasing over time, then each
succeedi ng generation will be nore exposed to it and this wll
appear as a negative relation to age. For exanple, suburbs have
been attracting a growi ng portion of the popul ati on over the | ast
century. As a result, the %raised in a suburb has risen over
tinme. This currently creates a negative associ ati on between age
and % raised in a suburb. For exanple, 15.7% of those 20-29 were
raised in a suburb of a large city, 10.1% of those 40-49, and 4.4%
of those 60-69.

O course, if a condition is not changing over time, then each
succeedi ng generation will be equally exposed to it and there will
be no relationship to age. For exanple, while farm and suburban
resi dence changed notably during this century, the %living in
smal|l towns has held steady. As a result, there is currently no
rel ati onshi p between age and having been raised in a small town.
For those 20-29 31.9% were raised in a small town, for those 40-49
it was 33.1% and for those 60-69 30.7%

In addition, the historical change needs not be nonotonic. An
i ncrease may cease and either level off or even reverse course.
Such a switch in the rate or even direction of change will in turn
create a conplex relation between age and the phenonenon in
guestion. In the exanple above, the % growi ng up in suburbs of
large cities nore than doubl ed between those 60-69 and 40-49 (from
4.4%to 10.1%, but only rose by about half between those 40-49 and
20-29 (from 10.1%to 15.7% . Since suburbanization has stabilized
in recent decades, if we |ooked at the residence of origin of the
next "generation"” (i.e. those nowin the 0-9 age group), we would
expect to find little further increase. A nore extreme exanple
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involving a reversal of condition would be the % of Russians born
under a Conmuni st government. It would currently be 0% for those
over 75 (i.e. born before the Fall of 1917), 100%for those 1-75,
and 0% for those under 1.

Cohort and Educati on

The rel ation between age and education follows a conpl ex
pattern simlar to that shown by suburbani zation in the exanple
above. Educational opportunities began expanding early in this
century with notable decreases in the %illiterate (Table 1. A2) and
gains in median |l evel of schooling (Table 1.B). However, over the
| ast several decades first the high school and then the coll ege
graduation rates have stabilized.

Looking first at the changes in illiteracy by age groups from
1890 to 1969 shows that the secular decline inilliteracy is
associated with a positive relation between age and illiteracy.
This is clearly a cohort effect, each succeedi ng generation was
nore likely to be taught to read and wite so illiteracy is higher
anong the earlier generations (i.e. older adults). Illiteracy,

unli ke residence of origin, is however not a conpletely fixed
attribute and sone adults who never |learn to read as youths do
acquire the skill later inlife. There is thus the possibility of
an accunul ation effect since a person who has lived |Ionger has had
additional years in which to acquire literacy. This is shown in the
diagonals in Table 1. A2. By noving along the diagonals we are
following a cohort as it ages. For exanple, those who are 15-24 in
1890, are 25-34 in 1900, 35-44 in 1910, etc. There are 24 di agona
i nter-censusal conparisons of the sane cohorts. In 20 of these the
percent illiterate declines as the cohort ages. This decrease is
nost likely due to adults learning to read, although differential
nortality (i.e. lower |ife expectancy anpbng the illiterate) also
probably contributes to the decline in illiteracy. The intra-cohort
decline is generally rather nodest. For the cohort born between
1876 and 1885 illiteracy declines from8.1%in 1900 (when they are
15-24) to 5.3%in 1940 (when they are 55-64) for a drop of 2.8
percentage points. This is nmuch | ess than the inter-age group
di fferences between those 15-24 and 55-64. For exanple, in 1900 the
change across these age groups is +8.4 percentage points.

Wiile illiteracy continues to decline across the entire 1890-
1969 period, the decline generally slows as nearly universa
literacy approaches. As a result, the positive relation of age to
illiteracy declines over time. Using the percentage difference
bet ween t hose 15-24 and those 65+ as our neasure of the age
difference inilliteracy, the difference narrows as foll ows:
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1890: 11.
1900: 11.
1910:
1920:
1930:
1940:
1947:
1952:
1959:
1969:
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The pattern for nedian years of schooling is simlar (Table
1.B). Schooling expands over time, but at an uneven rate. The gains
accel erated from +0.7 years of school between 1940 and 1950 to +1.3
years between 1950 and 1960 and then to +1.6 years between 1960 and
1970. Then the gains slowed sharply to only +0.2 years between 1970
and 1980 and +0.3 years from 1980 to 1989. This historical pattern
of educational expansion led to first a widening and then a
narrowi ng in the educational difference across age groups (25-29
vs. 75+): 1940: -2.3 years, 1950: -4.0 years, 1960: -4.1 years,
1970: -4.1 years, 1980: -3.9, and 1989: -2.0 years.

Moreover a perusal to Table 1.B shows that the association
with age in 1940 was | argely between those under 35 and those 35
and ol der and in 1989 was nostly between those under 75 and those
75 and ol der. The educational differences across age groups can
thus be seen as largely a cohort effect centering around the
educati onal gains of the cohorts from around 1906-1910 to about
1916-1920. Before 1940 the associ ati on between age and educati on
was probably even weaker than in 1940 and sinple projections
i ndicate that the association will continue to weaken in the near
future

There is very little intra-cohort gains in years of schooling
as a cohort ages. This neans that at |east when exanining the adult
popul ati on 25+, years of schooling can be in effect treated as a
fixed variable and that differences across age groups wll be
al nost entirely a cohort phenomenon.

The Shifting Age-Education Rel ati onship and Soci al Science

Age and education are the two nost frequently used vari abl es
in sociological analysis. Social scientists studying adults use
these variables in a host of analyses. They routinely assume (and
find) that there is a negative associati on between education and
age and that because of this interrelationship one should be
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controll ed for whenever the other is used in an analysis (Davis,
1979).

Few researchers however have carefully considered the
hi storical/cohort sources of the rel ationship between age and
educati on. Most seem unaware that the relationship is based on a
transitory cohort effect and, as a result, that the relation has
varied systematically over time and will continue to change in the
future. Instead, they often treat the age-education relationship as
fi xed and enduri ng.

Tables 1.C and 1.D show the correl ati on of age and educati on
on the Anerican National Election Studies (ANES) from 1952 to 1990
and on the GSS from 1972 to 1991. There is considerabl e sanpling
variability in the correlations fromyear-to-year, but the overal
pattern is regular and clear. Averagi ng across surveys we see that
the correlation grew fromthe early 1950s to the 1970s (the peak
years were 1972 on the GSS and 1976 on ANES) and then declined:

ANES GSS
1952- 1959 -.275 ---
1960- 1967 -.318 ---
1968- 1975 -. 370 -.336
1976-1983 -. 360 -.295
1984-1991 -.295 -.250

Mor eover the continued decline of the correlations even within
the last group of years (1984-1991) and the reduction in
educational differences across age groups that can be projected
fromTable 1.B both indicate that correlations in future years wll
be even | ower.

For most nultivariate analysis the weakening relationship
bet ween age and education will presumably have little effect since
what ever interrelationship exists is controlled for regardl ess of
its magnitude. However, it is possible that the fact that
educational and age effects net of the other are al nbst al ways
conplementary (i.e. simlar in sign and direction) (Davis, 1979)
may still be related to shared cohort effects and that this
conpl ement ari ness nmay decline as the associ ati on between age and
educati on decreases. Mre certainly, the power of the
cohort/education turnover nodel for explaining social change will
attenuate as the associ ati on between cohort and educati on
di m ni shes.

Qualitative Aspects of Educational Level Over Tine
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The precedi ng di scussion of the relationship of age and
education has treated education as a neasure of years of schooling
or highest level of schooling. This is both a straight forward and
standard operationalization of the concept. However, neither years
of schooling nor |evel of education are uniform and invariant
nmeasures. How rmuch "education"” a student gets froma typica
suburban school vs. a typical inner city school or how rmuch is
| earned during a year in a Japanese vs. an American school are not
equivalent. Sinmilarly, it may be that educational quality has
changed over tinme, so that a year of schooling at one point in time
is not equivalent to a year of schooling at another point.

Table 2 explores this possibility by conparing scores on a 10-
itemvocabul ary test asked on the GSS. It shows that within
educational |evels vocabul ary scores have declined across cohorts.
Wthin each educational |evel the newest cohort (born in 1960+) has
the | owest score, while one of the earlier cohorts (born 1944 or
before) has the highest score. Wiile it is possible that the higher
scores of the earlier cohorts reflect adult learning (i.e. the
buil ding up of one's vocabulary after |eaving school), an analysis
of intra-cohort changes in verbal ability from 1975 to 1989 shows
no sign of such a process (data avail able from author).

Simlarly, Table 3 indicates that both geographi cal and
political know edge has declined within educational groups fromthe
1940s and 1950s to the |l ate 1980s.

This within educational |evel decrease may indicate that
educational quality has been declining over the |ast severa
decades. However, there is an alternative interpretation that also
fits the data. For the earlier cohorts in Table 2 and for the ol der
adults interviewed in the surveys in the 1940s and 1950s there were
severe structural limtations on educational attainment when they
grew up. High school education was far from universal and college
education was restricted to a small elite. As a result of the
restricted educational opportunities, many people were not able to
obtain the highest |evel of education they had the natural ability
to conpl ete. Many grade school graduates were high school or even
college material. Simlarly many who conpl eted hi gh school could
have easily conpleted college, but did not have the opportunity.
This neant that at each |evel of education there was a |arge group
of undereducat ed peopl e who obtai ned | ess education than they
ideally could have

Later on the inpedinents to high school education were renoved
and those to a coll ege education greatly reduced. As a result, the
proportion of undereducated peopl e bl ocked at each educati onal
| evel dimnished over tine.

In turn this may nean that the decline in wthin educational
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| evel vocabul ary scores across cohorts and the drops in
geographi cal and political know edge across tinme nay not reflect a
fall in educational quality, but a fall in undereducation as nore
peopl e obtain a |l evel of education comrensurate with their natura
abilities. It is of course possible that a conbination of these
two may be operating.

Sunmmary

The relation of age and educati on depends on the popul ations
under study (minors, all adults, adults above a certain age), the
way age (chronol ogi cal age or cohort) and education (years of
schooling, etc.) are defined, and the tine period under
i nvestigation. Due to the historical expansion of educational
opportunities, the association between age and educati on notably
increased during this century. But then the |eveling-off of
educati onal expansion began to attenuate this relationship. Since
the 1970s, it has been declining and this decline will continue in
the near future. The increase in educational opportunities may al so
have created a negative rel ati onship between tinme and cohort, and
various forns of know edge (controlling for education). This
relati onship mght also result fromdeterioration in the quality of
educati on however. Due to both the dual nature of the variable age
and to changes in educational attainnent over time, the association
bet ween age and education is conplex and variabl e across tine.

Table 1
Trends in the Relationship of Age and Educati on

Al. US Census: Illiteracy (% Illliterate) by Age G oups

10-14 15-19 20-24 25-34 35-44 45-54 55-64 65+ A

1890 10. 4 10.0 10. 8 12.0 15.0 17.2 18. 8 22.2 13.
1900 7.1 7.8 8.5 9.1 11.2 14.7 16.0 19.8 10.
1910 4.1 4.9 6.9 7.3 8.1 9.9 12.0 14.5 7
1920 2.3 3.0 4.2 5.6 7.0 8.2 9.1 12.0 6
1930 1.2 1.9 2.7 3.3 5.2 6.6 7.2 9.7 4.
1940 1.0 1.1 2.2 2.7 4.2 5.3 7.5 2
1947 --- 1.0 1.4 2.1 3.0 5.2 6.7 2
1952 --- 1.2 1.2 1.3 2.7 4.5 6.9 2
1959 --- 0.6 1.2 2.6 6.5 2
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1969 ---

A2. US Census:

[EE
a
N
N

1890 1
1900
1910
1920
1930
1940
1950
1959
1969
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B. US Census:

25-29 30-34
1940 10.
1950 12.
1960 12.
1970 12.
1980 12.
1989 12.

9.
11.
12.
12.
12.
12.

O OO0 WkFr Ww
©O© O© UIT N O O

C. Nati onal

1952
1956
1958
1960
1962
1964
1966
1968
1970
1972

Medi an Years of School

El ecti on Studies:

by Age Groups

35-39 40-44 45-49 50-54 55-59 60-64

8.8 8.6 8.4 8.4 8.3 8.3

10.7 9.8 8.9 8.7 8.5 8.4

12.1 11.8 10.6 9.7 8.8 8.6
12. 4 12. 2 10. 7

12.7 12.6 12.5 12. 4 12. 4 12. 2

13.1 12.9 12. 8 12. 6 12.5 12. 4

Pearson's r

-.258
-.282
-.279
-.280
-.358
-.278
-. 357
-. 360
-.343
-.397
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Illiteracy (%llliterate) by Age G oups
25-34 35-44 45-54 55- 64 65+
12.0 15.0 17.2 18.8 22.2
9.1 11.2 14.7 16.0 19.8
7.3 8.1 9.9 12. 0 14.5
5.6 7.0 8.2 9.1 12.0
3.3 5.2 6.6 7.2 9.7
2.2 2.7 4.2 5.3 7.5
1.3 1.7 2.8 4.9 6.9
1.2 2.6 6.5
0.5 1.1 3.5

65-69 70-74

Associ ation of Age and Education
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1974 -.379
1976 -.402
1978 -.353
1980 -.354
1982 -.329
1984 -.374
1986 -.276
1988 -.268
1990 -.260

D. CGeneral Social Surveys: Association of Age and Education

1972 -. 357
1973 -.319
1974 -.329
1975 -.339
1976 -. 346
1977 -.312
1978 -.287
1980 -.294
1982 -.294
1983 -.239
1984 -.242
1985 -. 287
1986 -.310
1987 -.286
1988 -. 258
1989 -.228
1990 -.166
1991 -.220
Table 2

Mean Vocabul ary Scores by Cohort and Educati onal Level

Less Than Hi gh School Education

Born before 1900 4.8 (118)
1900- 1914 4.8 (616)
1915- 1929 4.8 (849)
1930- 1944 4.4 (674)
1945- 1959 4.1 (574)
1960+ 4.1 (314)
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Hi gh School G aduate

Born before 1900 6.4 (34)
1900- 1914 6.6 (382)
1915- 1929 6.5 (1162)
1930- 1944 6.2 (1540)
1945- 1959 5.8 (2427)
1960+ 5.5 (1072)
Juni or Col | ege Degree
Born before 1900 --- (3)
1900- 1914 --- (15)
1915-1929 7.7 (45)
1930- 1944 6.4 (85)
1945- 1959 6.2 (245)
1960+ 6.0 (74)
Bachel or' s Degree
Born before 1900 --- (9)
1900- 1914 7.7 (64)
1915- 1929 7.9 (179)
1930- 1944 8.0 (347)
1945- 1959 7.6 (665)
1960+ 7.0 (178)
Graduat e Degree
Born before 1900 --- (7)
1900- 1914 8.4 (45)
1915- 1929 8.2 (114)
1930- 1944 8.3 (200)
1945- 1959 8.2 (223)
1960+ 7.1 (22)
Source: GSS, 1974-1991

Table 3

Know edge Over Tinme wthin Educational G oups

A. Average % Correctly ldentifying Geographic Areas-a
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1947 1988 Change
(1988-1947)

G ade School

Eur ope 24 18 - 6

South Anerica 20 18 -2

United States 41 41 0
Hi gh School

Eur ope 43 28 -15

Sout h Ameri ca 37 24 -13

United States 63 55 - 8
Col | ege

Eur ope 59 46 -13

South Anrerica 54 45 -9

United States 80 69 -11
B. % Correctly Answering 12 Factual Political Questions-b

1947- 1957 1989 Change
(1989- Early)

Less than Hi gh School 48. 1 43. 3 - 4.8
Hi gh School 67. 2 58.8 - 8.4
Sonme Col | ege 75.7 65.3 -10. 4
Col | ege 84.4 76. 4 - 8.0

a People try to locate on nmaps 11 European countries, 8 South
Anerican countries, and 10 Unites States states (Gallup, 1988).

b Response to 12 political know edge questi ons asked on surveys
in 1947, 1952, 1954, and 1957 and again in 1989
(Delli Carpini and Keeter, 1991).

Ref er ences

http://webapp.icpsr.umich.edu/GSS/rnd1998/reports/m-reports/meth77.htm (12 of 13)2004-10-14 ¢AA( 4:38:01



Reports\ Methodological : Methodological Report 77

Alwin, Duane F., "Fanmily of Origin and Cohort Differences
in Verbal Ability," Anmerican Sociol ogi cal Review, 56
(Cct ober, 1991), 625-638.

Current Popul ati on Reports, "llliteracy in the United States:
Cct ober, 1947," Series P-20, No. 20. Septenber,
1948.

Current Popul ati on Reports, "School Enrollnment, Educational
Attainment, and Illiteracy: October, 1952," Series
P-20, No. 45. Cctober, 1953

Davis, James A., "Background Variables and Opinions in the
1972-1977 NORC General Social Surveys: Ten
CGeneralizations about Age, Education, Cccupational Prestige,
Race, Religion, and Sex, and Forty-Ni ne

Itens," GSS Topical Report No. 2. Chicago: NORC, 1979.

Delli Carpini, Mchael X and Keeter, Scott, "Stability and
Change in U S. Public's Know edge of Politics,"
Public Opinion Quarterly, 55 (Wnter, 1991), 583-612.

Gal l up Organi zation, Geography: An International Gallup Survey.
Princeton: Gallup O ganization, 1988.

d enn, Norval D., Cohort Analysis. Beverly Hills: Sage, 1977.

Smith, TomW, "Literacy in Anerica," Unpublished NORC report,
May, 1986.

Smth, Tom W, "Who, Wat, When, Wiere, and Wiy: An Analysis

of Usage of the General Social Survey, 1972-1989,"
GSS Project Report No. 16. Chicago: NORC, 1990.

http://webapp.icpsr.umich.edu/GSS/rnd1998/reports/m-reports/meth77.htm (13 of 13)2004-10-14 ¢AA( 4:38:01

Opi ni on



	umich.edu
	Reports \ Methodological : Methodological Report 77


