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THE BENEFITS OF SKILL®

The Importance of Noncognitive Skills:
Lessons from the GED Testing Program

By JAMES J. HECKMAN AND YONA RUBINSTEIN*

It is common knowledge outside of academic
journals that motivation, tenacity, trustworthi-
ness, and perseverance are important traits for
success in life. Thomas Edison wrote that “ge-
nius is 1 percent inspiration and 99 percent
perspiration.” Most parents read the Aesop fa-
ble of the “Tortoise and The Hare” to their
young children at about the same time they read
them the story of “The Little Train That Could.”
Numerous instances can be cited of high-IQ
people who failed to achieve success in life
because they lacked self discipline and low-IQ
people who succeeded by virtue of persistence,
reliability, and self-discipline. The value of
trustworthiness has recently been demonstrated
when market systems were extended to Eastern
European societies with traditions of corruption
and deceit.

It is thus surprising that academic discussions
of skill and skill formation almost exclusively
focus on measures of cognitive ability and ig-
nore noncognitive skills. The early literature on
human capital (e.g. Gary Becker, 1964) con-
trasted cognitive-ability models of earnings
with human capital models, ignoring noncogni-
tive traits entirely. The signaling literature (e.g.,
Michael Spence, 1974), emphasized that educa-
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tion was a signal of a one-dimensional ability,
usually interpreted as a cognitive skill. Most
discussions of ability bias in the estimated re-
turn to education treat omitted ability as cogni-
tive ability and attempt to proxy the missing
ability by cognitive tests. Most assessments of
school reforms stress the gain from reforms as
measured by the ability of students to perform
on a standardized achievement test. Widespread
use of standardized achievement and ability
tests for admissions and educational evaluation
are premised on the belief that the skills that can
be tested are essential for success in schooling,
a central premise of the educational-testing
movement since its inception.

Much of the neglect of noncognitive skills in
analyses of earnings, schooling, and other life-
time outcomes is due to the lack of any reliable
measure of them. Many different personality
and motivational traits are lumped into the cat-
egory of noncognitive skills. Psychologists have
developed batteries of tests to measure noncog-
nitive skills (e.g., Robert Sternberg, 1985).
These tests are used by companies to screen
workers but are not yet used to ascertain college
readiness or to evaluate the effectiveness of
schools or reforms of schools. The literature on
cognitive tests ascertains that one dominant fac-
tor (“g”) summarizes cognitive tests and their
effects on outcomes. No single factor has yet
emerged to date in the literature on noncogni-
tive skills, and it is unlikely that one will ever be
found, given the diversity of traits subsumed
under the category of noncognitive skills.

Studies by Samuel Bowles and Herbert Gin-
tis (1976), Rick Edwards (1976), and Roger
Klein et al. (1991) demonstrate that job stability
and dependability are traits most valued by em-
ployers as ascertained by supervisor ratings and
questions of employers although they present
no direct evidence on wages and educational
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attainment. Perseverance, dependability, and
consistency are the most important predictors of
grades in school (Bowles and Gintis, 1976).

Self-reported measures of persistence, self-
esteem, optimism, time preference, and the like
are now being collected, and some of the papers
in this session discuss estimates of the effects of
these measures on earnings and schooling out-
comes. These studies shed new light on the
importance of noncognitive skills. Yet they are
not without controversy. For example, ex post
assessments of self-esteem may be as much the
consequence as the cause of the measures being
investigated.

This paper avoids these problems by using
evidence from the General Educational Devel-
opment (GED) testing program in the United
States to demonstrate the quantitative impor-
tance of noncognitive skills in determining
earnings and educational attainment. The GED
program is a second-chance program that ad-
ministers a battery of cognitive tests to self-
selected high-school dropouts to determine
whether or not they are the academic equiva-
lents of high-school graduates.

We summarize major findings reported in
Heckman et al. (2000). The GED exam is suc-
cessful in psychometrically equating GED test-
takers with ordinary high-school graduates who
do not go on to college. Recipients are as smart
as ordinary high-school graduates who do not
go on to college, where cognitive ability is
measured by an average of cognitive compo-
nents of the Armed Forces Qualifying Test
(AFQT) or by the first principle component ( g).
By these same measures, GED recipients are
smarter than other high-school dropouts who do
not obtain a GED (see Fig. 1 for white males).
The pattern is the same for other groups. GED
recipients earn more than other high-school
dropouts, have higher hourly wages, and finish
more years of high school before they drop out.
This is entirely consistent with the literature that
emphasizes the importance of cognitive skills in
determining labor-market outcomes.

Controlling for measured ability, however,
GED recipients earn less, have lower hourly
wages, and obtain lower levels of schooling
than other high-school dropouts. Some unmea-
sured factor accounts for their relatively poor
performance compared to other dropouts. We
identify this factor as noncognitive skill, recog-
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FIGURE 1. DENSITY OF AGE-ADJUSTED AFQT SCORES FOR
WHITE MALE GED RECIPIENTS AND HIGH-SCHOOL
GRADUATES WITH 12 YEARS OF SCHOOLING

nizing that a subsequent analysis should parcel
out which specific noncognitive factors are the
most important.

The GED is a mixed signal. Dropouts who
take the GED are smarter (have higher cognitive
skills) than other high-school dropouts and yet
at the same time have lower levels of noncog-
nitive skills. Both types of skill are valued in the
market and affect schooling choices. Our find-
ing challenges the conventional signaling liter-
ature, which assumes a single skill. It also
demonstrates the folly of a psychometrically
oriented educational evaluation policy that as-
sumes cognitive skills to be all that matter.
Inadvertently, a test has been created that sep-
arates out bright but nonpersistent and undisci-
plined dropouts from other dropouts. It is, then,
no surprise that GED recipients are the ones
who drop out of school, fail to complete college
(Stephen Cameron and James Heckman, 1993)
and who fail to persist in the military (Janice
Laurence, 2000). GED’s are “wiseguys,” who
lack the abilities to think ahead, to persist in
tasks, or to adapt to their environments. The
performance of the GED recipients compared to
both high-school dropouts of the same ability
and high-school graduates demonstrates the im-
portance of noncognitive skills in economic life.

I. Evidence from the GED Program

David Boesel et al. (1998) present a compre-
hensive review of evidence on the GED pro-
gram. Currently one in two high-school
dropouts and one in five high-school graduates,
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as classified by the U.S. Census, is a GED
recipient.! In a series of papers using National
Longitudinal Survey of Youth (NLSY) data
(Cameron and Heckman, 1993; Heckman et al.,
2000), the following facts have been established
about white males: (i) In unadjusted cross-
sectional comparisons, GED recipients earn
hourly wage rates and annual earnings substan-
tially less than those of high-school graduates
and earn slightly more than other high-school
dropouts. GED recipients also have slightly
more years of schooling than other dropouts.
Accounting for their higher years of schooling,
and for their higher AFQT scores, GED recip-
ients earn less than other high-school dropouts
and have lower hourly wages. These results are
statistically significant. (ii) Controlling for fixed
effects, longitudinal studies reveal that there is
no evidence of a permanent effect of GED cer-
tification on wages, employment, or job turn-
over for persons who take the GED after age 17.
GED recipients are more likely to change jobs,
both before and after taking the exam. (iii) Both
cognitive and noncognitive skills promote edu-
cational attainment. (iv) Persons with higher
AFQT scores take the GED earlier. This ac-
counts for an larger initial positive effect of
GED certification on earnings for younger re-
cipients that disappears with age. (v) In a model
that explicitly accounts for both unmeasured (or
badly measured) cognitive and noncognitive
skills, in the short run GED certification appears
to have an effect of boosting wages for persons
who take the GED exam at young ages (younger
than age 20), holding constant noncognitive
skills, by signaling greater cognitive ability of
workers. This effect fades quickly as employers
rapidly learn about cognitive ability. In the long
run, holding ability constant, GED recipients
earn lower wages as their adverse noncognitive
characteristics are revealed. (vi) The story for
white females is slightly different. Girls who
drop out of school because of pregnancy typi-
cally do so with fewer years of schooling at-
tained than other girls who drop out. Girls who

! When GED recipients are counted as dropouts, the U.S.
high-school dropout rate increased between 1975 and 1988
(see Heckman et al., 2000). In Heckman et al. (2000), we
also document that the growth in GED certification among
minorities accounts for a substantial component of the gap
between black and white high-school graduates.
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drop out for reasons other than pregnancy are
like teenage boys who drop out (i.e., they earn
less than other dropouts, conditioning on AFQT
or schooling). As for teenage mothers, GED
recipients earn the same as other high-school
dropouts once AFQT scores and years of
schooling are accounted for. (vii) There is some
suggestion that white male GED recipients
show the highest level of participation in (al-
most) every category of participation in illegal
activity, compared to other high-school drop-
outs. This is true even when the outcomes are
not adjusted for differences in AFQT and edu-
cational attainment. It is also true when we drop
persons who acquire the GED in prison, or all
persons who have been in prison, to avoid a
spurious causal relationship arising from pris-
oners, and hence people with a greater partici-
pation in crime, acquiring the GED (see Table
1). The same applies for white females, except
for teenage mothers, who are much less likely to
get the GED in prison. GED recipients are more
likely to participate in illegal drug use, drug-
selling, fighting in school, vandalism, shoplift-
ing, theft, robberies, and school absenteeism
than are other dropouts.? (viii) The labor-force
participation and employment rates of GED re-
cipients are lower than those of other dropouts.?
Their turnover rates are higher. These rates do
not change with the acquisition of the GED.
Hence, GED recipients accumulate less work
experience over the life cycle. (ix) The correla-
tion between AFQT scores and an index of
participation in illicit activity defined in Heck-
man et al. (2000) is statistically significantly
negative in the population at large (see Table
2). Individuals with higher AFQT scores are
less likely to participate in illicit behavior. Yet
this relationship does not hold within education
groups. The correlation between AFQT scores
and our index among all high-school dropouts
and among high-school graduates (with 12
years of schooling) is positive and statistically
significant. It is especially strong for all drop-
outs, suggesting that, among high-school drop-
outs, the higher the AFQT score, the more likely

2 Excluding GED recipients, the rate of illegal and de-
linquent behavior decreases monotonically as education lev-
els rise.

3 Conditional on AFQT scores and years of schooling
completed.
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TABLE 1—ILLICIT ACTIVITY BY WHITES, SHOWN
SEPARATELY FOR HiGH-ScHOOL Dropouts, GED
RECIPIENTS, AND HIGH-SCHOOL GRADUATES
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TABLE 2—NORMALIZED REGRESSION COEFFICIENTS OF
AFQT ScorEs ON INDEX OF ILLicIT AcTiviTy (ILA)
FOR WHITE MALES

Behavior HSD GED HSG
Males:
Index of illicit activity 0.11 0.18* 0.05
(ILA) 0.012)  (0.017) (0.006)
Particular questions:
Skipped school in 0.13 0.10 0.00
last year (0.023)  (0.030) (0.011)
Shoplifted last year 0.05 0.15% 0.01
(0.027)  (0.039) (0.014)
Used drugs last year 0.10 0.26* 0.03
(0.026)  (0.039) (0.013)
Ever stopped by 0.16 0.25% 0.09
police (0.028)  (0.039) (0.014)
Females:
Index of illicit activity ~ —0.01 0.05* —0.04
(ILA) (0.013)  (0.015) (0.004)
Particular questions:
Skipped school in 0.00 0.13* 0.00
last year (0.030)  (0.035) (0.011)
Shoplifted last year 0.00 0.17* —0.03
(0.038)  (0.045) (0.014)
Used drugs last year 0.09 0.24* 0.03
(0.038)  (0.045) (0.013)
Ever stopped by —0.03 0.00 —0.09
police (0.030)  (0.035) (0.009)

Notes: The table shows means (with standard errors in
parentheses) from the NLSY for 22 yes/no questions re-
garding illegal and delinquent behavior, surveyed in 1980.
Responses are age-adjusted and standardized to 0 mean in
the population sample. ILA is the average score on the 22
yes/no questions regarding illicit and delinquent behavior.
The male subsample excludes males reporting being in
prison, for any period of time, in the years 1979-1994. The
female subsample excludes teenage mothers. Abbrevia-
tions: HSD = high-school dropouts who do not get a GED
degree; GED = GED recipients; HSG = high-school
graduates who do not take further schooling (12 years of
schooling).

* Significantly different from HSD figures at the 5-
percent level.

is participation in illicit activity. Such a trade-
off is entirely consistent with the view that both
cognitive and noncognitive traits play important
roles in determining graduation from high
school.

II. Implications for Policy and Research

There are three main conclusions that we
draw from our analysis apart from the conclu-

All All dropouts®  HSG®
Variable () (ii) (iii) @iv) )
ILA -0.114 0.076 0205 0.209 0.109
(0.031) (0.028) (0.069) (0.063) (0.05)
Schooling® 0.639 0.362
(0.025) (0.061)

Notes: ILA is the average score on 22 yes/no questions
regarding illicit and delinquent behavior from the NLSY.
The table reports results for a subsample of white males
aged 16—18 when behavior was surveyed (1980). The sub-
sample excludes people reporting being in prison, for any
period of time, in the years 1979-1994. Standard errors are
given in parentheses.

2 GED recipients and other high-school dropouts.

® High-school graduates who do not take further
schooling.

¢ For all dropouts, highest grade completed when they
dropped out; for all others, highest grade completed (in
1994).

sion that the GED is a mixed signal that char-
acterizes its recipients as smart but unreliable.
(i) Current systems of evaluating educational
reforms are based on changes in scores on cog-
nitive tests. These tests capture only one of the
many skills required for a successful life (see
Heckman, 1999). A more comprehensive eval-
uation of educational systems would account
for their effects on producing the noncognitive
traits that are also valued in the market. There is
substantial evidence that mentoring and motiva-
tional programs oriented toward disadvantaged
teenagers are effective. Much of the effective-
ness of early-childhood interventions comes in
boosting noncognitive skills and in fostering
motivation (see Heckman [2000] for a compre-
hensive review of the literature). It has long
been conjectured that the greater effectiveness
of Catholic schools comes in producing more
motivated and self-disciplined students (James
Coleman and Thomas Hoffer, 1983). It has also
been conjectured that the decline in discipline in
inner-city public schools is a major source of
their failure. It would be valuable to gather
more systematic information on noncognitive
effects of alternative education systems. (ii) IQ
is fairly well set by age 8. Motivation and self
discipline are more malleable at later ages
(Heckman, 2000). Given the evidence on the
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quantitative importance of noncognitive traits,
social policy should be more active in attempt-
ing to alter them, especially for children from
disadvantaged environments who receive poor
discipline and encouragement at home. This
would include mentoring programs and stricter
enforcement of discipline in the schools. Such
interventions will benefit the child and the
larger society but at the same time may conflict
with the liberal value of the sanctity of families
that undervalue self-discipline and motivation
and resent the imposition of middle-class values
on their children. (iii) A more technical conclu-
sion concerns the formulation of signaling
models. Much of the current literature on labor-
market signaling assumes a single hidden skill
that is partially revealed by a test or a choice.
Our evidence suggests that the GED is a mixed
signal and conveys information about both cog-
nitive and noncognitive skills. Mixed signals
pose a challenge to economic theory because in
general the “single crossing property” is vio-
lated. This requires a reformulation of signaling
theory. Aloisio Araujo and Humberto Moreira
(1999) develop such a reformulation.

This paper is written in the spirit of “dark
matter” research in astrophysics. We have es-
tablished the quantitative importance of non-
cognitive skills without identifying any specific
noncognitive skill. Research in the field is in its
infancy. Too little is understood about the for-
mation of these skills or about the separate
effects of all of these diverse traits currently
subsumed under the rubric of noncognitive
skills.* What we currently know, however, sug-
gests that further research on the topic is likely
to be very fruitful.

REFERENCES

Araujo, Aloisio and Humberto, Moreira. “Ad-
verse Selection Problems without the
Spence-Mirlees Condition.” Unpublished
manuscript, Institute of Pure and Applied
Mathematics (IMPA), Rio de Janeiro, Brazil,
Summer 1999.

Becker, Gary. Human capital; a theoretical and

4 Heckman et al. (2000) note that GED recipients are
more likely to come from affluent, but broken, homes than
are other dropouts.

THE BENEFITS OF SKILL - 149

empirical analysis, with special reference to
education. New York: Columbia University
Press, 1964.

Boesel, David; Alsalam, Nabeel and Smith,
Thomas. Educational and labor market per-
formance of GED recipients. Washington,
DC: National Library of Education, Office of
Educational Research and Improvements,
U.S. Department of Education, February
1998.

Bowles, Samuel and Gintis, Herbert. Schooling in
capitalist America. New York: Basic Books,
1976.

Cameron, Stephen and Heckman, James. “The
Nonequivalence of High School Equiva-
lents.” Journal of Labor Economics, January
1993, 11(1), pp. 1-47.

Coleman, James and Hoffer, Thomas. Public and
private high schools. New York: Basic
Books, 1983.

Edwards, Rick. “Individual Traits and Organiza-
tional Incentives: What Makes A ‘Good’
Worker?” Journal of Human Resources,
Winter 1976, 11(1), pp. 51-68.

Heckman, James. “Education and Job Training:
Doing It Right.” Public Interest, Spring 1999,
(135), pp. 86-107.

. “Policies to Foster Human Capital.”
Research in Economics, Spring 2000, 54(1),
pp. 3-56.

Heckman, James; Hsee, Jingjing and Rubinstein,
Yona. “The GED is a Mixed Signal.” Unpub-
lished manuscript presented at American
Economic Association meeting, Boston,
Massachusetts, January 2000.

Klein, Roger; Spady, Richard and Weiss, Andrew.
“Factors Affecting the Output and Quit Pro-
pensities of Production Workers.” Review of
Economic Studies, October 1991, 58(2), pp.
929-54.

Laurence, Janice. “Use of the GED by the
United States Armed Forces.” Unpublished
manuscript presented at Midwest Economics
Association Meeting, March, 1998; in James
Heckman, ed., The GED. Unpublished manu-
script, University of Chicago, 2000.

Spence, Michael. Market signalling. Cambridge,
MA: Harvard University Press, 1974.

Sternberg, Robert J. Beyond 1Q: A triarchic the-
ory of human intelligence. Cambridge, U.K.:
Cambridge University Press, 1985.




