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Contrary to Herrnstein and Murray (1994) who claim that racial groups
have different cognitive endowments and that these best explain differential
test score achievements, our regression analyses document that there is less
improvement in test scores per year of education for African-Americans
and women. That is, the observed group test score differences do not appear
to be due to racial cognitive differences but rather to other factors associated
with group-linked experiences in the educational system. We found that
666 of the subjects in the Herrnstein-Murray database had actual IQ
scores derived from school records. Using these as independent controls
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for IQ, we document that each of the test components that were the basis
of the Herrnstein-Murray "IQ" scores was significantly associated with
education level (p< .001). Consequently, their IQ score appears to be an
education-related measure rather than an IQ test, and thus challenges
the validity of their analysis.

Introduction

Over the last 30 years, the use of social science data to support
and evaluate social policy initiatives has become routine (Massy
and Denton 1993; Wilson 1987; 1996). Proponents and opponents
of welfare reform (Bane and Ellwood 1994; Katz 1997; Mead 1993),
for example, have employed data to support alternative policies
on welfare use and job training. It is in the area of education,
however, that the interplay of research and social policy has
generated the most debate. Here, social science data has been
used to validate reform efforts in the teaching of mathematics
and reading skills, and in support of (or opposition to) affirmative
action (Arons 1997; Coleman 1989; Fischer et al. 1996; Herrnstein
and Murray 1994; Kane 1998).

It is, perhaps, the issue of affirmative action that has generated
the most controversy One side asserts that affirmative action is
a waste of resources because environmental interventions cannot
overcome the markedly inferior cognitive endowments of certain
ethnic and racial groups (Herrnstein and Murray, 1994), while
the other side asserts that non-hereditary factors better explain
the differential educational performance of ethnic/racial groups
(Jencks and Phillips, 1998a).

Our aim here is to examine empirically the performance gap
among groups and to document that one specific non-heredity
factor (i.e., differential association of test score improvement with
education level) offers an alternative explanation of the differ-
ence.

Genetic differences have been advanced to account for the
differential educational performance of African-American and
White students (Jensen 1969; 1985; Herrnstein and Murray 1994).
In particular, Herrnstein and Murray (1994) have analyzed Armed
Forces Qualification Test (AFQT) data from the National Longi-
tudinal Survey of Youth (NLSY) and have concluded that "intel-
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ligence" is distributed unequally among various ethnic groups.
The lower academic achievement of African-American students,
according to their analyses, is owing to heredity. Indeed, they ar-
gue that there will be diminishing returns for African-Americans
from the impact of additional years of education on earnings or
intelligence. Therefore, social policy efforts to improve African-
American students' academic achievement through more years of
education or affirmative action are a waste of limited educational
resources.

The social policy implications of the Herrnstein and Murray
(1994) argument also apply to differences in educational perfor-
mance across gender or social class. According to their analyses,
women who score in the bottom 5 percent on the AFQT are infe-
rior intellectually and are at risk for remaining unmarried, having
children out of wedlock, and living in poverty. The main policy
recommendation for reducing the poor economic prospects of
"dull" women is that they marry and stay married (Herrnstein
and Murray, 1994). As with their stance toward minorities, Her-
rnstein and Murray see little benefit in either spending more
money on education, or on altering policies that might reduce
the educational and job mobility barriers that women face.

A number of scholars have reviewed the The Bell Curve and
have questioned whether its "IQ score," and the underlying cog-
nitive endowment it purports to measure, actually has the ex-
planatory power reported by Herrnstein and Murray (1994). (See:
Devlin et al. 1995a and 1995b; Goldberger and Manski 1995; Gould
1994; Hauser 1995; Heckman 1995; Kohn 1996; Mutaner et al.
1996). Furthermore, Korenman and Winship (1995) and Fischer et
al. (1996) have concluded that, family background may be at least
as important as the Herrnstein-Murray IQ score in determining
social and economic success of a youth in adulthood. Currie and
Thomas (1995) have found that, maternal education and income
are important determinants of a child's intelligence test scores.

Turning from family background variables to school and com-
munity variables, Coleman et al. (1966) have examined the ed-
ucational environment of urban versus suburban schools and
have concluded that school resources per se appeared to have
little effect on children's performance outcomes. Indeed, subse-
quent studies have shown that, contrary to popular opinion, and,
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despite wide disparities among some inner city school districts
and some suburban school districts, on average, there seems to
be little difference between urban and suburban schools in either
per pupil spending or the quality of facilities (Jencks and Phillips
1998a). Indeed, what seems to be placing White men ahead of
African-American men with respect to high school graduation
rates, college admission rates, and scores on standardized tests
is the fact that urban households typically have higher rates of
family poverty and lower levels of educational preparedness of
children. As Jencks and Phillips (1998a; 1998b) have suggested,
the disparities that still exist between and among groups is a
function of how well schools do (or do not) prepare students from
such circumstances for jobs in modern, technologically advanced
economies.

Specifically, teachers in urban schools were-and are-more
likely to have lower expectations of African-American students.
These expectations may result in a "Pygmalion effect," (Rosen-
thal and Jacobson 1968) such that African-American students
come to believe in their academic inferiority and work down
to lower expectations and standards. (Ferguson 1998a). In ad-
dition, inner city schools were-and are-more likely to have a
greater percentage of students with emotional and behavioral
problems than suburban schools. These types of students re-
quire greater expenditures, thus leaving fewer resources to meet
the educational needs of mainstream or above average students
(Jencks and Phillips 1998b). Finally, teachers at predominantly
African-American schools tend to score lower on standardized
tests than teachers at mainly White schools (Ferguson 1998b). For
these reasons, some argue that African-American students have
had a different, and inferior, educational experience compared to
Whites. In other words, American K through 12 public educa-
tion has not taught academic skills to African-American students
as effectively as it has taught them to White students (Phillips,
Crouse, and Ralph 1998).

The specific questions that we seek to answer here are: (1) Do
students with similar cognitive abilities improve on the AFQT
as their years of education increase? (2) Do these improvements
go up at the same rate for both African-American and White
students? (3) Do they go up at the same rate for male and female



The Impact of Race and Gender 93

students? (4) If not, to what extent is there differential test score
improvement between African-American and White students
and male relative to female students?

To answer these questions, our analysis adds the six compo-
nents of the AFQT not considered in Herrnstein's and Murray's
work; namely, General Science, Numerical Operations, Coding
Speed, Auto and Shop, Mechanical Comprehension, and Elec-
tronics. We assume that, these AFQT components assess the ac-
quisition of skills needed to succeed in technologically advanced
economies; that is, they measure commercially valuable intellec-
tual skills-for example, the understanding of electronics and me-
chanics. Specifically, we examine the comparative performances
of African-Americans, Whites, men, and women. In particular,
we consider a specification of a (regression) analysis that permits
a test of whether there is differential test score improvement in
per year of education for women and minorities. Further, we
control for IQ using a small subset of subjects from the database.
Our reasoning is that, if AFQT scores differ among groups after
controlling for both innate ability (IQ score) and other relevant
factors, then differential test performance is a result of environ-
mental factors. Therefore, explanations for any widening test
performance gap should be sought among non-heredity factors
associated with the educational experience.

Sample
The National Longitudinal Survey of Youth (NSLY) is a na-

tionally representative sample of 12, 686 young men and women
who were between the ages of 14 and 21 on January 1, 1979,
when the study began. Interviewers from the National Opinion
Research Council conduct face-to-face interviews with respon-
dents annually. In the 1980-wave of the data collection, nearly 94
percent (N=11,914) of the sample answered questions from the
AFQT.

The NLSY used the family as its unit of sampling. The sample
consisted of all members of a family between the ages of 14 and
21 who gave consent. As a result, there were a number of siblings
and partners in the sample and the residual terms of siblings'
intelligence scores may be expected to be high. Herrnstein and
Murray (1994, p. 12) reported that the correlation of IQ scores for
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monozygotic twins reared apart was 0.78. From basic principles
of statistical genetics (Falconer and Mackay, 1996), the residual
sibling genetic correlation consistent with this report is 0.39.

Therefore, in the analyses reported in Table 1, we used the
oldest sibling with complete information on the variables con-
sidered in order to remove the violation of the independence
assumption that results from the correlation of test score residuals
of siblings within a family. This reduced the number of subjects
in the multiple regression analyses to 3,712.

Measures

The AFQT is a multiple-choice test created by the Depart-
ment of Defense basically to determine two things: (1) whether
(or not) to accept a civilian as a recruit, and (2) how best to
assign enlisted personnel to military occupations. The questions
in the test are scored in ten component parts ( that is, Armed
Services Vocational Aptitude Battery, abbreviated to ASVAB).
These components (General Science, Arithmetic Reasoning, Word
Knowledge, Paragraph Comprehension, Numerical Operations,
Coding Speed, Auto and Shop, Mathematics, Mechanical Com-
prehension, and Electronics) are excellent measures of skill sets
necessary for success in employment and economic mobility.

The validity of the AFQT as a standardized measure of aca-
demic skills and as a predictor of economic success has been well
established by three decades of research efforts. Jencks and Philips
(1998a, 1998b), in their review of research relating AFQT scores
to earnings, have argued that reducing African-American-White
differences in scores is one of the surest ways to improve upward
mobility for African-Americans and for reducing many of the
consequences associated with living in poverty. Cutright (1974),
for example, has studied 1964 earnings of men in their thirties
who had taken the AFQT between 1949 and 1953 and found
that, among men with AFQT scores above the national average,
African-American men earned 35 percent less than White men.
In the 1990's, however, Jencks and Phillips (1998b) found that,
as AFQT scores went up, the African-American-White earnings
gap narrowed. African-Americans who were above average in
1980 on the AFQT earned 96 percent of the White average by the
mid-1990s.
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Moreover, Korenman and Winship (1995), Fischer et al. (1996),
and others have shown that AFQT scores associate closely with
years of schooling, types of classes taken (e.g., mathematics),
motivation to learn, quality of school's academic environment,
performance on standardized tests, and relationships with teach-
ers. They also have shown that these associations occur regardless
of the students' innate cognitive abilities (Fischer et al. 1996; Grass-
mmer, Flanagan, and Williamson 1998). These authors, along
with Phillips et al. (1998), have documented that social structural
and interpersonal factors such as family background, peers, and
community context also affect AFQT scores.

Dependent Variables

We have employed the standardized AFQT score following
computation rules used by the military. In addition, we also
have analyzed the effect of the independent variables on the ten
standardized components of the AFQT. We have analyzed the
variables using the SAS statistical package. Following Herrnstein
and Murray (1994), we have employed the "standard score" mea-
sures of the AFQT and ASVAB components (i.e., the mean of the
scores was zero, and their standard deviation was one). Higher
scores represent higher levels of skill acquisition or competence.
However, we did not replicate Herrnstein's and Murray's (1994)
scoring of the AFQT but chose to follow the scoring procedure
actually reported in the NLSY data. More importantly, we did not
follow Herrnstein and Murray (1994, p. 569) in using weighted
regressions because the NLSY User's Handbook (Center for Human
Resource Research 1994, p. 463) recommended against the use of
weights in regression analysis. The exact statement from the NLSY
guide is:

A common question is whether one should use the provided weights
to perform weighted least squares when doing regression analysis.
Such a course of action may not lead to correct estimates. If particular
groups follow significantly different regression specifications, the
preferred method of analysis is to estimate a separate regression
for each group or to use dummy (or indicator) variables to specify
group membership.

Accordingly, we used indicator variables for the relevant groups.
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Independent Variables

We included five background variables: gender, race, age in
1980, the household income of respondent's parents in 1980, and
the respondent's education level in 1980. The indicator variable
FEMALE was coded (1) for female respondents and (0) for males.
Race was coded into two indicator variables, with BLACK coded
(1), if the subject self-reported as African-American, and HISP
as (1) if the subject self-reported as Hispanic. Whites were the
excluded group. Respondent's age (AGE80) was coded to the
nearest year. Income variable used units of $10,000 (INC80), and
education was coded to the last year of education completed in
1980 (EDLVL80).

The NLSY data set over-sampled subjects who were poor,
African-American, Hispanic, or in the military (Center for Human
Resource Research 1994). That is, there were greater numbers
of these groups than would have occurred with purely random
probability sampling of subjects. Following the recommendation
quoted above, we coded the indicator variable SUPP such that
(1) reflects that the subject's family was included as part of the
supplemental sample of poor subjects and the value (0) otherwise.
Similarly, we coded the indicator variable MIL (1) if the subject's
family was included as part of the military sample.

The NLSY also obtained IQ scores from the high school tran-
scripts of a sub-sample of subjects. There were a number of forms
of IQ test in use, and a number of subjects had IQ test results
reported for two or more forms. To reduce the variability due
to the form of the IQ test used, we used the result for the form
that was the more commonly reported in the subsample, when a
subject had results reported from two or more forms. Thus, there
were 666 subjects that had independent IQ scores, and, therefore,
we were able to use IQ as an independent variable.

Results

Our analyses of the AFQT and ASVAB results showed the
following.

- There was a strong association between AFQT scores and scores
on each ASVAB component with level of education. (Table 1,
Table 2).
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" There appeared to be a differential effect of additional years
of education in the direction of lowered test scores for African-
Americans, women, and Hispanics and higher test scores for
Whites and men. (Table 1).

" Both patterns tended to persist even when IQ score was con-
trolled. (Table 2). That is, the highly significant partial regression
coefficients of education (see Table 2 for Arithmetic Reasoning,
Word Knowledge, Paragraph Comprehension, and Mathemat-
ics) were not empirically consistent with the assumptions of the
Herrnstein-Murray analysis.

Put another way, we found that the same patterns that Herrn-
stein and Murray reported for the "intellectual" components of
the AFQT (Arithmetic Reasoning, Word Knowledge, Paragraph
Comprehension, and Mathematics) held for the other compo-
nents when we used a model specification like theirs. However,
when we considered specifications that tested whether there was
a differential association between education level and AFQT test
performance, we found that a model other than theirs provided
a better explanation. Moreover, there was a highly significant
contribution of education, even after controlling for IQ score.

We first ran regression analyses of the AFQT and its ASVAB
components and obtained results very similar to those reported in
Herrnstein and Murray For example, this regression analysis of
standard score form of the AFQT as reported, ZAFQTR, explained
44.4 percent of the variation in the standardized reported AFQT,
a result significant at the 0.0001 level of significance.

The fitted equation was based on 3,712 respondents.

ZAFQTR = -1.462 + 0.339(EDLVL80) - 0.796(BLACK) - 0.470(HISP)
(674.93) (551.80) (144.96)

- 0.124(AGE80) + 0.0923(INC80) + 0.417(MIL)
(98.91) (108.69) (42.78)

- 0.0664(SUPP) - 0.146(SEX).
(4.71) (33.87)

The value in parenthesis underneath each variable is the F-test
of the null hypothesis that the variable's partial regression coef-
ficient is zero against the two-sided alternative that it is not zero.
(An F-statistic for a partial regression coefficient with a value of
3.84 or greater is significant at the two-sided 0.05 level; a value
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of 6.64 or greater is significant at the two-sided 0.01 level; and a
value of 10.8 or greater is significant at the two-sided 0.001 level.
We also ran parallel analyses using each ASVAB component as a
dependent variable but do not report the complete results here).

The interpretation of this result is that respondents who
were African-American scored 0.796 standard deviations below
Whites, and Hispanic respondents scored 0.470 standard devi-
ations lower than Whites. The F values of 551.80 for African-
Americans and 144.96 are much higher than the value of 10.8
required for significance at the 0.001 level. Women scored 0.146
standard deviations lower than men, a highly significant dif-
ference with an F value of 33.87. (Herrnstein and Murray did
not include sex in their specification). We found that the pattern
of lower scores for African-Americans, Hispanics, and women
held for the AFQT and most ASVAB components, consistent with
Herrnstein and Murray (1994). We sought to identify additional
factors that might clarify the reasons for the lower scores.

Differential Education Associations

We checked for underspecification of the first set of models
by running a stepwise regression with a larger set of variables
that consisted of all of the variables as well as all second and third
order products of these variables. Since the interactions of income
and education, age and education, sex and education, African-
American and education, and Hispanic and education were sig-
nificant for most of the ASVAB components, we considered a
model with these variables added. The results are presented in
Table 1. The first line contains the AFQT results. The next four lines
contain the results for the components selected by Herrnstein and
Murray as "intellectual". The bottom six lines contain the results
for the remaining ASVAB components.

The partial regression coefficient of the education level that
the subject reported in 1980 was again the most significant coeffi-
cient for the AFQT and each ASVAB component. Family income
also had significant positive associations with the AFQT and
each ASVAB component. The interaction of education level and
income had a significant negative association with the AFQT and
each ASVAB component. The interactions of African-American
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and education level (BLACK-ED) and sex and education level
(SEX-ED) were also significantly negative in the Total AFQT score.
A plot best shows the implications of these associations.

Figure 1 contains a plot of the fitted value of the standardized
AFQT score for African-American subjects, both male and female,
compared to White subjects, both male and female for each level
of education when family income was set to $15,000, age in 1980
was set to 20, and SUPP and MIL indicator variables were set to
0. Controlling for sex, African-American subjects at all levels of
education did not score as high as comparable White subjects, as
shown by the fact that the African-American line for a given sex is
always below the line for Whites of the same sex. Controlling for
race, female subjects with about nine or more years of education
did not score as highly on the AFQT as equally well educated
male subjects, as shown by the intersection of the male line of an
ethnicity with the female line at around nine years of education.
Specifically, the years of education that produce equal fits for
women and men is calculated by dividing the SEX regression
coefficient (0.498) by the negative of the SEX-ED regression coef-
ficient (0.056) to obtain an education level of 8.9 years.

An examination of the results in Table 1 shows that the pattern
followed by African-American males in the ZAFQTR held for
five of the ASVAB components. There were significant results
for African-Americans for each test in the sense that one or both
of the partial regression coefficients for BLACK and BLACK-ED
were significant at the 0.05 level of smaller. For example, the
least significant finding was that the Coding Speed regression
coefficient for BLACK-ED had an F statistic value of 6.16, signif-
icant at the 0.05 level. For African-Americans, there were highly
significant negative differential associations with education (see
column 12 titled BLACK-ED) for Arithmetic Reasoning (F=20.76),
Mathematics (F=27.89), Coding Speed (F=6.16), Mechanical Com-
prehension (F=12.85), and Electronics (F=13.07). In summary, for
all education levels and all tests, the fitted test score value for an
African-American male was less than the fitted test score for a
comparable White male.

The negative differential associations with Hispanics were
much less significant (see column 13 titled HISPED) but roughly
parallel the findings for African-Americans. There were signifi-
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Figure 1
Comparison Between ZAFQTR Score and Years of Education (White vs Black)
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cant differences in test score improvement per year of education
against Hispanics in the Total AFQT, Arithmetic Reasoning, and
Mathematics components.

There were highly significant negative differential associa-
tions with education for women (see column 11 titled SEX-ED)
for all ASVAB components except for Word Knowledge. As in
the total AFQT results shown in Figure 1, while the coefficients of
SEX-ED documented less improvement in test scores per year of
additional education for White women compared to White men,
the fitted test score for White women would be higher than the
fitted test score for a White male at lower levels of education.
Consequently, we calculated the education level at which a White
woman would have the same fitted test score as a comparable
White male. White women had higher fitted test scores than com-
parable White men on Paragraph Comprehension for education
level up to 14 years, on Numerical Operations for education level
up to 16 years, and on Coding Speed for education level up to 20
years. That is, White women up to the level of an associate degree
had higher tests scores on these three components.
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On the remaining components, however, White women did
not do as well as comparable White men with higher levels of
education. For example, a White woman had lower fitted tests
scores than a comparable White male for Arithmetic Reasoning
for an education level of 3 years or more, on Mathematics for
an education level of 10 years or more, on General Science for
an education level of 5 years or more, on Auto and Shop for an
education level of 2 years of more, on Mechanical Comprehension
for an education level of 1 year or more, and on Electronics for an
education level of 2 years or more.

Controlling for IQ Score
We also ran regression analyses using the AFQT and ASVAB

components as dependent variables and added the subject's IQ
score and the interactions of education with sex and minority
status for the 666 subjects for whom we had independent IQ
scores. We report the results in Table 2. As before, the first line
contains results for the total AFQT. The next four lines contain
the results for the components used in the Herrnstein-Murray
analysis. The partial regression coefficients in the fourth column
(titled EDLVL80, education level controlling for the other inde-
pendent variables; that is, including IQ) should have been zero if
the Herrnstein-Murray assumptions were empirically valid. As
discussed below, these coefficients were highly significant. The
next six lines contain the results for the other ASVAB components.
Because of the small number of cases, we do not use the indicator
variables MIL and SUPP. We also do not use the Income-education
interaction variable. We use the indicator variable MINORITY,
which is (1) if the subject is BLACK or HISPANIC and the product
of MINORITY and Education.

For brevity, we list the ZAFQTR results. The fraction of the
variance explained in the ZAFQTR score was 0.71, and the fitted
regression model for the ZAFQTR was

-1.973 + 0.623(ZMCAQ) + 0.148(EDLVL_80) + 0.024(AGE80)
(650.27) (35.47) (1.24)

+ 0.034(INC80) + 0.247(SEX) + 0.131(MINORITY)
(5.16) (1.04) (0.21)

- 0.035(MIN-ED-LVL_80) - 0.036(SEX-EDLVL-80)
(2.14) (3.22)
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As expected, the partial regression coefficient of the subject's
reported IQ score had the greatest F statistics in each regression.
Contrary to expectation, the subject's education level also had a
significant partial regression coefficient in each regression, except
for Auto and Shop. The significant association of educational level
with the ASVAB components used in the Herrnstein and Murray
analysis is inconsistent with the claim that these measures are
"IQ scores." Additionally, the significant associations of income
with both Paragraph Comprehension (F=7.04) and Mathematics
(F=6.27) after controlling for IQ are also not consistent with the
Herrnstein-Murray assumptions.

If the differential education models that we fit in the previous
section were valid, then the magnitude of the partial regression
coefficients of the interactions should remain roughly the same
after the subject's reported IQ score is included. The indications
of differential test score improvement in the Total AFQT against
women (p<0.05, one-sided test) remained even though reported
IQ was entered and the number of cases used in the analysis
was greatly reduced. Women had fitted AFQT scores less than
comparable men when the education level was 7 years or more
(compared to 9 years above). Women also had lower fitted test
scores than comparable men (significant with 0.05 two-sided test)
in the Paragraph Comprehension component for education level
greater than 1 year, Auto and Shop for all education levels, and
Electronics for all education levels.

There was still a trend (p<0.10, one sided test) for minority
subjects to have less test score improvement per year of education
in the Total AFQT, even with IQ controlled. Minority subjects with
education level 4 years or more did more poorly than comparable
White males. After controlling for IQ, minority test scores were
lower than White test scores in the Word Knowledge component
for education level less than 24 years, in the General Science
component for all education levels, and in the Auto and Shop
component at all education levels.

Conclusions and Discussion
This study focuses on the relationship between years of educa-

tion, race, gender, and the acquisition of marketable skills. Using
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data from a nationally representative sample of adolescents and
young adults, the analyses concentrated on two questions. First,
do African-Americans and women score lower on a standardized
test of verbal, mathematical, and technical skills? The answer is
yes they do. Second, do the African-American-White and male-
female gaps in test scores remain about the same for different
levels of educational attainment? The answer is no; there is a
general pattern that women have less test score improvement
with an additional year of education. This pattern of associa-
tion holds even with IQ controlled. A similar pattern holds for
African-Americans. More specifically, there appears to be less
improvement in test scores for each year of increased education
level in women and minority men than for males who reported
themselves as other than African-American or Hispanic. These
disparities are most apparent in quantitative and technical areas.
The NLSY data show that, on a societal-wide basis, there was
unequal test score improvement per year of education prior to
1980 that accounts for much of the difference between minority
and White performance on the AFQT.

Our findings support and expand upon results reported by
other researchers (e.g., Fischer et al. 1996; Korenman and Winship
1995; Phillips, Crouse, and Ralph 1998). All investigations docu-
ment the higher scores of men relative to women and Whites com-
pared to African-Americans on standardized tests of academic
achievement. Our analysis expands these findings by specifying
a regression model that explicitly tests whether (or not) the AFQT
score gap widens with increasing years of education and docu-
ments that the pattern remains after IQ is controlled.

The significance of the partial regression coefficient of the
interaction of education level and being African-American or
Hispanic is, ipso facto, a significant issue to be considered in a
complete understanding of the differences in subjects' perfor-
mances on the AFQT and its components. The findings in The Bell
Curve of decreased economic potential for subjects whose AFQT
scores were lower are documentation of the costs of differential
test score improvement. It is not surprising that Korenman and
Winship (1995) have confirmed this portion of findings in The Bell
Curve; namely, that, subjects who do not test well with respect to
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having the qualifications needed in a technological society are at
a disadvantage economically.

Two limitations should be noted with regard to the present
study. While the results show that improvements in test scores
per year of education for women and minorities are less than
for males and Whites with each additional year of schooling, we
cannot determine the source of the disparity. Past research sug-
gests that, disadvantaged background, poverty, parenting style,
neighborhood (Korenman and Winship 1995; Phillips et al. 1998),
low achieving peers (Jencks and Phillips 1998b), and a poor school
environment, including teacher expectations, poor funding, and
larger classes (Ferguson 1998a; 1998b) affect the acquisition of
marketable skills. Future research needs to identify exactly which
factors best explain the widening gap that emerges in test scores
with increasing years of education. The second limitation is with
the sample of 666 for which there are independent IQ scores. One
cannot exclude the existence of an unknown selection bias whose
effects are unpredictable.

Nevertheless, in terms of policy implications, our results show
that there is a differential improvement in test scores with each
additional year of education that works against women (specifi-
cally in the AFQT, Mathematics, General Science, Auto and Shop,
Mechanical Comprehension, and Electronic components) and
against African-Americans (specifically in the AFQT, Arithmetic
Reasoning, Mathematics, Coding Speed, Mechanical Compre-
hension, and Electronic components). Further, this differential
lack of improvement appears to explain the reduced scores for
African-Americans reported by Herrnstein and Murray.

Consequently, we argue that there exists much greater op-
portunity for positive intervention to reduce the observed test
score differences between Whites and others than Herrnstein and
Murray (1994) lead their readers to believe possible. Our results
suggest that these efforts should focus on the various dimensions
of the educational process.
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