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ABSTRACT
The Educational Testing Service (ETS) Gender Study is the
result of 4 years of work by several researchers using data from more than
400 tests and other measures from more than 1,500 data sets involving
millions of students. The study focuses on nationally representative samples
that cut across grades (ages), academic subjects, and years in order to
control factors that may have introduced confusion and contradictory results
into previous studies of gender differences in educational settings. Results
indicate that gender differences are not quite as expected. For nationally
representative samples of 12th graders, the gender differences are quite
small for most subjects, small to medium for a few subjects, and quite
symmetrical for females and males. There is not a dominant picture of one
gender excelling academically, and in fact, the average performance
difference across all subjects is essentially zero. The familiar mathematics
and science advantage for males was found to be quite small, significantly
smaller than 30 years ago. However, a language advantage for females has
remained largely unchanged over that time period. Also, gender differences
for component skills of academic disciplines were often different than for
the discipline as a whole. Gender differences were shown to change as
students grew older and moved to higher grades. Patterns of gender
differences in performance are similar to patterns of differences in
interests and out-of-school activities, suggesting that a broad constellation
of events relates to observed differences. Results show larger gender
differences for self-selected groups taking high-stakes tests than for
nationally representative samples, reflecting primarily the wider spread of
male scores. Results indicate that neither guessing, speededness, nor the
multiple-choice format per se accounts for the gender differences. However,
results on presently used open-ended questions sometimes reflected no gender
effect and sometimes reflected effects in which females' performances
exceeded those of males and vice versa. Implications of these findings are
discussed. A list of 67 resources for further reading is included. (Contains
8 figures and 19 endnotes.) (SLD)
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How Females and Males Perform in Educational Settings

EXECUTIVE SUMMARY
The ETS Gender Study is the result of four years of work by several
researchers using data from more than 400 different tests and other measures from more than 1,500 data sets involving millions of students. It focuses on nationally representative samples that cut across grades (ages),
academic subjects, and years in order to control factors that may have introduced confusion and contradictory results in previous studies.
Findings

The results of the study indicate that gender differences are not quite
as people expect. For nationally representative samples of 12th graders, the
gender differences are quite small for most subjects, are small to medium for
a few subjects, and are quite symmetrical for females and males. There is not
a dominant picture of one gender excelling over the other and, in fact, the
average performance difference across all subjects is essentially zero. The
familiar math and science advantage for males was found to be quite small,
significantly smaller than 30 years ago. However, a language advantage for
females has remained largely unchanged over that time period. Also, the
gender differences for component skills of academic disciplines were often
different than for the discipline as a whole.
Gender differences were shown to change as students grew older and
moved to higher grades. The gender differences were very small at grade 4.
Females increased their small lead on males in some language subjects from
grade 4 to grade 8, and males registered small gains over females in math
concepts and science from grade 8 to grade 12. The spread in scores was
found to change over the grades as well. At grade 4 spread differences were
very small but the spread of scores was larger for males than for females at
grade 12,. a result that especially affects differences in highly selected groups.

Patterns of gender differences in performance are similar to patterns of
differences in interests and out-of-school activities, suggesting that a broad
constellation of events relates to observed differences.
The results showed larger gender differences for self-selected groups
taking high-stakes tests than for nationally representative samples, reflecting primarily the wider spread of male scores. For example, there are more
males than females among high-scoring 12th graders in math and science
and somewhat larger gender differences on math and science tests among
college-going students than among high school seniors generally.

Results indicate that neither guessing, speededness, nor the multiplechoice format per se accounts for the gender differences. However, results on
presently used open-ended questions sometimes produced no gender effect
and sometimes produced effects on which females' performances exceeded
that of males and sometimes vice versa.
3
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The study also addressed the common use of the word "bias" associated
with any finding of difference. The author notes that "bias" implies a systematic error in measuring knowledge and skill. This study indicates that observed differences are not an error but a correct reflection of differences that
occur on many different types of measures, in many different samples of
students. The author concludes that content on tests must be guided by how
educationally important the content is, not what differences it produces.
Implications

These results indicate the wide breadth of relevant and valuable skills
students have and need to have. We believe both females and males need a
broader set of skills today to have access to the full range of educational and
career options. Even with progress closing some gender gaps, both genders
are failing to develop some of the desirable skills necessary for some career
options in tomorrow's changing world. A major implication of this study is to
call renewed attention to the need for students of both genders to learn a
breadth of skills.
Research shows that females have closed the gap significantly on math
and science scores, but males continue to lag behind in writing and some
language skills. We should not ignore the differences that exist in either
direction, and we need serious attention by parents and educators to teaching
and measuring the breadth of skills for both genders.
The most significant thing we have learned from studying performance
of groups is the importance of considering each student as an individual
without stereotypes. The massive overlap in performance between the genders reinforces the most fundamental result of all that group membership
is far less important in performance in educational settings than individual
characteristics.

6
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THE ETS GENDER STUDY:
How Females and Males Perform in
Educational Settings*
Why are girls more likely to keep a journal and boys more likely to take a
radio apart? Why do girls earn, on average, higher grades in school than
boys? Why do young women and young men generally choose to major in
different academic disciplines in college? The similarities and differences
between girls and boys, men and women, continually intrigue and perplex us.
Test perforMance reflects the kinds of differences noted above, and test
makers need to understand differences and how to respond to them in their
tests. Yet many key results on differences are confusing or contradictory. We
cannot determine if there is a problem or how to address it without clearer
knowledge of what the results actually are.
Educational Testing Service (ETS) has completed an extensive four-year
study of the similarities and differences in test performance and other forms
of academic achievement of females and males. We had two objectives in
undertaking this gender study:

to improve our understanding of the patterns of gender difference and
similarity in academic performance

to examine the implications of such understanding for current and future
educational assessments
ETS was in a unique position to bring a key new source of information
information that has been available but not thoroughly examined to the
understanding of gender differences. That information comes from largescale, nationally representative sets of data and other large data sets on wellknown, self-selected samples. With such data, we hoped to bring a new clarity
to the picture of gender differences.

Background on Gender and Fair Assessment
In the past quarter century, we have witnessed many important changes
in the participation of women and men in American society. According to the
National Center for Education Statistics, women and men are now equally
likely to complete high school, whereas prior to 1970 women were more likely
to graduate. In 1990, women earned 53% of all bachelor's degrees conferred,
52% of master's degrees, but only 37% of doctoral degrees. Although women
* This short monograph provides highlight results about how females and males perform in educational settings
from a large gender study conducted by ETS researchers over the past four years. It draws on a broader and more
technical study by Warren W. Willingham and Nancy S. Cole, with contributions by several other researchers, to be
published in book form by Lawrence Erlbaum.
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were still less likely to earn professional degrees than men, there was a dramatic increase in the number of women earning professional degrees in the
20 years between 1970 and 1990. Women earned 30.6% of all dental degrees,
34% of medical degrees, and 42% of law degrees awarded in 1990, as compared to less than 1% of the dental degrees, 8.4% of the medical degrees, and
5.4% of the law degrees only 20 years earlier.' It is natural to wonder about
the underlying changes that are occurring in the educational skills of females
and males to support or limit changes such as these.
In the past few decades, research on gender differences has proliferated.
A notable event was Maccoby and Jacklin's 1974 work, The Psychology of Sex
Differences.2Their analyses, based on some 1,600 studies in eight areas of
achievement, personality, and social relationships, led Maccoby and Jacklin
to several conclusions. They noted "unfounded beliefs" that girls are more
social and suggestible but have less self-esteem and motivation for achievement. They noted some "open questions" such as which gender is more competitive or compliant. Their four main conclusions regarding "sex differences

that are fairly well established" were that:
Girls have greater verbal ability
Boys excel in visual-spatial ability
Boys excel in mathematics

Males are more aggressive
These conclusions have since been qualified in various ways by succeeding research.3 The essential role of tests to both fairly assess and accurately
reflect performance has brought testing closer to the center of work on gender
similarities and differences, and there is much new research available on the
test performance of males and females. However, there have been inconsistencies in the findings, requiring a closer look. For example, some researchers
have contended that there are no longer any gender differences in verbal
ability. Yet others have continued to find that females tend to perform better
on writing assessments than males.4

With the turn of the century approaching, there is national concern about
the effect of inadequate and inequitable learning opportunities on our
nation's ability to compete effectively in an international economy. Concern
that we set high and rigorous standards for what students should learn leads
to issues about how to measure whether students have met those standards.
Testing is more prominent than ever in policy initiatives to improve education. This prominence was illustrated again by President Clinton's call, in the
1997 State of the Union address, for rigorous national standards and national
tests in reading and mathematics to monitor the progress of all children.
Making high-quality education available so that all students have the
opportunity to meet high and rigorous standards is a vital national goal.

6
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However, accomplishing that goal requires attention to the diversity of individual youngsters with their own special experiences, talents, and skills. We
have much to learn about how to use that rich individual diversity to pursue
common high standards. To make progress, we need to understand the kinds
of experiences for individuals and groups that foster high-level achievement as well as those that impede it.
The swift pace of technological innovations and change in the international marketplace is giving rise to a new American economy. More and more
jobs require a broad range of high-level skills, and many jobs require rather
different skills than jobs of the past. For example, technological skills are
increasingly playing a key role in the work force; math and science are more
important for more jobs than ever before. Language skills play an increasingly important role in a service economy, and employers regularly complain
that the youngsters they employ cannot read, write, or speak adequately.5

In this period of change in job requirements, there is a national concern
about the effectiveness of education generally and particular concern that all
our students have the knowledge and skills they need to meet these new
demands. It is vital to our well-being as a society that we shape the learning
experiences of all youngsters to prepare them for a wide range of future job
opportunities and career options. The traditions of past gender differences
raise the possibilities that we might fail to recognize the limits we could be
putting on boys or girls if we fail to attend to and counter differences through
actions as parents or educators.
Yet, we recognize that data on gender differences can be seen as a doubleedged sword. Objective evidence of knowledge and skill can cut through
myths as to the careers and social roles to which women and men are wellsuited. In another guise the same evidence may risk reinforcing stereotypes.
Research methods also tend to emphasize difference rather than similarity.
For parents, educators, and policymakers, the challenge is to gain a clearer
understanding of the similarities and differences to better ensure that we are
preparing all our children for the wide range of opportunities they will encounter in the future.6 Hence, we see studying gender differences as unavoidable.

Design of the ETS Gender Study
There are four major features of the study's design. First, we attended to
key factors that need to be better controlled the particular skills measured,
the comparability of samples, and the differences for different populations.
Second, we studied a wide breadth of data and multiple measures to understand general findings and to look at gender differences for particular skills.
Third, we used representative samples of different populations (e.g., different
ages, different decades) to control for possible sample differences and to
address changes in differences over age or time. Finally, we introduce the
7
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measure used to compare differences across different tests, the standard
mean difference D.

Factors Needing Special Control. The design was driven by the need
to understand and control three main sources of potential misunderstanding
and confusion. They are:
* The nature of particular skills (the construct). Various tests, even with
the same name, differ in the content of the test questions and hence the
particular skills on which they most focus. Our goal was to attend more
closely to the particular skills measured (the constructs) in order to better
understand the results.
The comparability of the female and male samples (the samples). Many
studies in the literature were unable to match carefully the males and
females studied. For example, if only volunteer samples were available to
study, it was quite possible for the males studied to differ in significant ways
from the females, introducing "noise" into the results. We focused on ensuring
that the samples of females and males are comparable.
Differences in different populations (the cohort). Results are available
on youngsters of various ages and from different decades. If gender differences are not the same for some of these different populations then considerable confusion could be introduced by not taking this cohort factor into
account.

Breadth of the data. It was essential to cast a wide net if we were to
address the construct issues by considering a broad range of types of measures. We drew on information from over 400 different tests and other
measures and more than 1,500 data sets. This broad array of data allowed us
to analyze gender similarity and difference in multiple subject areas as measured by different types of tests for a much closer look at the particular skills
(constructs). For example, we could look for math tests that emphasized
reasoning and contrast them with tests that emphasized computation. Similarly, we could explore a variety of verbal skills writing, language use,
reading, and verbal reasoning.

Use of Large and Representative Samples. Of critical importance to
the study was the decision to use nationally representative samples of students or samples that were large and widely known. Such samples come from
large-scale testing programs (commercial testing programs or state-linked
programs), from large federal studies, and from tests used for admission to
college (e.g., ACT, SAT) or graduate study. They cover ages from grades 4
through graduate school. Such data is especially critical to the control of
samples and the consideration of cohorts.
FIGURE 1 provides a framework of the data used. The first three columns
are for large-scale surveys and test batteries used with nationally

10
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representive samples of the general population at grades 4, 8, and 12. The
fourth and fifth columns delineate the high-stakes testing programs used in
the undergraduate and graduate admissions process and show a link of the
two sets through the PSAT/NMSQT given to a national group in the norming
study as well as to self-selected groups and also through the ITED and ACT.

Measuring Differences The Statistic D. The study uses data from
hundreds of different tests with a variety of score scales and a variety of
samples. We needed to compare gender differences on the five-point scale of
the Advanced Placement examinations with differences on the 200-800 scale
of the SAT, and with differences on the 1-32 scale of the ACT. To do so we had
to have some type of standard index that would give us meaningful compariFigure 1

Sources of Data for Nationally Representative
and Self-selected Samples
Nationally Representative Samples

Self-selected Samples
College

Grade 4

Grade 8

Grade 12

ITBS
Stanf
NAEPr
NAEPt
IAEP

ITBS
Stanf
NAEPr
NAEPt
IAEP

TAP
TASK

DAT

DAT

NELS

NELS
HS&B
NLS
ASVAB
NALS
PSAT Norms
ITED

Grad./Prof.

Applicants Applicants

NAEPr
NAEPt

PSAT/NMSQT
ACT
AP
GRE-G
SAT
ATP
GRE-S
MCAT
GMAT
LSAT
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sons. The statistic D, the standard mean difference, is the standard index
used in the research literature and the primary index we used to compare the
size of female-male differences across various test scales.7
If there is no gender difference, D is zero. If females have a higher average score, D is positive, and if men have a higher average score, D is negative. Generally, a D value smaller than .20 is considered very small; we typically treat Ds of this size as insignificant. A D value between .2 and .5 is still
considered small but worth noting nonetheless. Ds from .5 to .8 are considered medium in size and above .8 is considered large.
To assist in understanding the size and importance of values of D, FIGURE
2 depicts hypothetical data for which the Ds are quite small (D = .20) and for
a larger D of .50, though one still only considered of small-to-medium size.
Another way to describe the difference is by the proportion of the variation in
test scores that is accounted for by the mean differences. For a D of .20, only
1 percent of the variation is accounted for by the mean difference, as indicated by the almost complete overlap of the two distributions. For a D of .50,
this translates to 5.9 percent of the variation accounted for by the mean
difference, still indicating substantial overlap of the distributions as shown.

Results on Gender Similarities and Differences
Our most common result was that gender differences in performance in
educational settings are different from what many people expect. This finding
is a theme of the several categories of results noted below.
Real Similarities and Real Differences

There is a cluster of results about similarities and differences:

Result 1. For many subjects, the differences are quite small
smaller than people realize.
Result 2. However, there are some real differences on some
subjects.

Result 3. The results contradict the view that the problem of
gender is that the girls need to catch up with the boys. We found
that the differences cut both ways and that 12th-grade girls
have substantially closed the familiar math and science gap over
the past 30 years, but there continues to be a fairly large gap in
writing skills that boys have not closed.

12
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Figure 2

Overlap of Distributions When D=.2 and D=.5
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Figure 3

12th-Grade Profile: Gender Difference and
Similarity for 15 Types of Tests
4 Males Perform Better

Females Perform Better

Test Category

Verbal-Writing
Verbal-Language Use
Perceptual Speed
Short-Term Memory
Study Skills
Verbal-Reading
Math-Computation
Abstract Reasoning
Verbal-Vocab. Reasoning
Social Science
Math-Concepts
Spatial Skills
Natural Science
Geopolitical
Mechanical/Electronic
Standard Mean Difference (D)

MEI
-1.00

-.130

-.40

-.40

-.20

.00

.20

.40

.60

Very small
differences

* Based on 74 tests for 12th graders nationally

FIGURE 3 provides a profile of 12th-grade students that summarizes the
results found from 74 different tests in 15 different subject categories from
nationally representative samples. This summary profile of a very large
amount of data reveals several key results that support the findings noted
above. The results are for 15 categories of tests ranging from verbal-writing
at the top to mechanical/electronic at the bottom. The subjects are ordered
from those for which females score higher to those for which males score
higher.

The first prominent result (Result 1 above) comes from results in this
"very small" zone of D from -.2 to +.2. For nine of the 15 test categories
study skills, verbal-reading, math-computation, abstract reasoning, verbalvocabulary reasoning, social science, math concepts, spatial skills, and natural science the results are in this zone of very small differences. This zone,
for 12th graders nationally, includes the two math categories as well as natural science. So for many important subject categories the male-female differences are quite small, likely smaller than many people realize. (Refer to

14

12

How Females and Males Perform in Educational Settings

Figure 2 above to recall the huge overlap of the distributions that differences
this small indicate.)

Result 2 is demonstrated by the bars that reach further to the right and
left. These bars indicate there are some real gender differences. For verbalwriting and mechanical/electronic, the bars reach the level of "medium" or
"large" differences. Verbal-language use, perceptual speed, and short-term
memory are categories on which females perform better than males although
the differences would be characterized as "small." Geopolitical subjects (economics, history, geography) show "small" differences, with males scoring
higher.

This profile indicates that the expectation is wrong that girls are the
ones falling behind, as indicated in Result 3. In fact, the profile in Figure 3 is
quite symmetrical, and the average D over all 74 tests in all 15 test categories
is very close to zero. Further, the differences that do exist cut both ways
some show higher female performance and some show higher male performance.

FIGURE 4 provides supplementary information on the issue of "catching
up." This figure reports gender differences in three subjects (science, mathematics, and writing) from 1960 to 1990.8These data show gender difference
D in science being reduced from about -.60 to under -.20 from 1960 to 1990,
with mathematics showing a similar reduction from -.45 to almost -.10 over
the same time. However, females sustained the writing advantage they had
from 1960 to 1990, the Ds staying close to .40 for both years.
Differences within Subject Matter

Many discussions of gender treat academic subjects as uniform if one
gender is better in the subject, it is presumed that the gender is better in all
aspects of the subject. This is not what we found.

Result 4. When you break the academic disciplines into component
skills, a different picture of gender differences emerges. For
example, some subskills within math are stronger for females and
others for males. Similarly, females are not better in all aspects of
language skills.

The profile of 12th graders (Figure 3) demonstrates that the results for
broad subject areas are not uniform. When we examine skills within a broad
subject, the gender differences vary quite a lot. Consider, for example, the
four categories beginning with the word "Verbal" shown in Figure 3. The
results vary from noticeable differences favoring females for writing and
language use to very small differences for reading and vocabulary reasoning.
A similar difference exists for the two math categories, math computation
and math concepts. Although the results for both are in the very small zone,
females outperform males on computation, and males outperform females on
concepts.

15
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Figure 4

Gender Difference in Three Subjects, 1960-1990
. 50-

1960 iggo

.40. 30-

.20.10-

Females score higher

.00

Males score higher

-.101990

-.20-

1990

-.30-.401960

-.50-.60-

1960

-.70

Science

Mathematics

Writing Skills

Sources: Project TALENT and ETS Gender Study

Patterns from Grade 4 to Grade 12

We analyzed important data to examine what happens to gender differences as students become older, recognizing that many people assume that
differences are fixed at birth and stay unchanged over time. We found a
different picture.
Result 5. Gender differences grow over the years in school. At 4th
grade, there are only minor differences in test performance on a range
of school subjects. Larger differences do not occur until later and then
at different times for different subjects.
FIGURE 5 provides trends by subject from the 4th through the 12th grade
on nationally representative samples to address the issue of changes in gender differences as students grow through the school years. In Figure 5, the D
is plotted on the left vertical axis, and the lines show the trends over the
three grades. These data are from the subset of data used in the 12th-grade

16
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Figure 5

Trends by Subject, 4th Through 12th Grades

.6

Girls Higher

---- Writing

.5

Language Use*

.4
.3

:::;;::%%=%%.-0 Reading
a a .40 Math Computation
Study Skills

.2

Vocabulary

.1 .0

Math Concepts*
Social Science

-.1 -

Geo-Political*

-.2 -

Boys Higher

Nat. Science

-3

Grade 4

Grade 8

Grade 12

*Solid lines indicate a significant grade-to-grade change in degree of gender difference

profile, for which there were representative samples at the other two grades
on comparable subjects.

Three aspects of the results in Figure 5 are particularly notable. First,
the gender differences are quite small at grade 4. Note that most Ds fall
between -.2 and +.2 (only writing, language use, and reading have D values
at grade 4 slightly above the .20 level). Second, differences increase after
grade 4 as indicated by the spreading upward and downward of the trend
lines. Third, the spread occurs at different times for different subjects. The
subjects for which the trends are significant (for which one grade is significantly higher or lower than the preceding grade) are shown as solid lines.
Thus, females significantly increase their performance advantage over males
in writing and language use from the 4th to the 8th grade, whereas males
increase their performance advantage over females from grade 8 to grade 12
in math concepts, geopolitical subjects, and natural science.
15

17

THE ETS GENDER STUDY:

Relation of Performance Differences to Other Variables

Although people look for simple explanations of gender differences that
imply simple "fixes" for those differences, the patterns we found in a variety
of measures suggest that the differences and changing them involve complexities.

Result 6. Gender differences are not easily explained by single
variables such as course-taking patterns or types of tests. They not
only occur before course-taking patterns begin to differ and across a
wide variety of tests and other measures, but they are also reflected
in different interests and out-of-school activities, suggesting a
complex story of how gender differences emerge.
Figure 3 indicated the ordering of test performance differences in the
12th-grade profile ranging from those on which females scored higher, such
as writing and language, to areas on which males scored higher, such as
geopolitical subjects and mechanical/electronic areas. Aspects of this test
performance ordering have parallels in patterns of interests. For example, in
interest areas most related to school coursework and activities, females score
higher on scales that involve the arts, writing, and social service, while males
score higher on mechanical areas, athletics, and science.9
FIGURE 6 gives data on contrasting activities, awards won, and educational choices. For example, females report leisure activities in art, music,
and drama, whereas males report leisure activities in sports and computers.
When asked "Have you ever tried to ...?", grade 11 girls responded "yes" more
frequently to figuring out what was wrong with an unhealthy plant or animal,
whereas grade 11 boys responded "yes" more frequently to fixing something
mechanical or electrical. Different experiences of girls and boys are also
reflected in the areas in which they excel girls in writing, leadership, and
arts; boys in science and sports.

Further indications of the differences that arise out of the complex of
performance and interests come from differences in selection of a college
major field of study. Figure 6 indicates large differences in the ratio of
females to males across academic fields, in patterns similar to others
noted here.
Spread of Male and Female Scores

An important result, although one difficult to understand, concerns the
greater spread of male score distributions. This is not a new finding; others
have reported it before, but we replicated this finding in data set after data

set.°
Result 7. The spread of scores of males tends to be larger than the
spread for females. This means that there are more males among
the very highest scorers and also more males among the very lowest
scorers.

18
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Figure 6

Differences in Activities, Awards,
and Educational Choices (Female/Male Ratio)

Reported Leisure
Activitiesa

Answered "Yes":
Have you ever
tried to...?b

Won High School
Award ina

Intended College
Majorc

Higher for Females

Higher for Males

(1.60) Taking classes
(music, art,
language, dance)

(0.37) Participation in
non-school sports

(1.22) Religious activities

(0.51) Taking sports
lessons

(1.19) Talking/doing things
with parents

(0.70) Using personal
computers

(1.63) Figure out what was
wrong with an
unhealthy plant?

(0.20) Fix something
mechanical

(1.19) Figure out what was
wrong with an
unhealthy animal?

(0.17) Fix something
electrical

(1.45) Writing
(1.39) Leadership
(1.34) Arts

(0.51) Science
(0.42) Sports

(4.26) Psych./Sociology
(3.00) Education
(2.33) Health Services
(2.23) Languages

(0.23)
(0.39)
(0.56)
(0.59)

aNational Education Longitudinal Study, 1992
bNAEP Science Report Card, 1986
cCollege Bound Seniors, 1996. College Board
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Engineering
Math/Computer Sci.
Architecture
Physical Science
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FIGURE 7 shows the common difference in spread of scores found in the
high and low ends for nationally representative samples of 12th graders.
Below the 10th percentile and above the 90th percentile, there are about 4
females for every 5 males. We see this low-end result perhaps in the presence
of more males in some special education classes. We see the high-end result
in the greater number of males in certain highest performing categories. The
high-end result is especially important for self-selected groups of students,
such as those taking high-stakes tests. These groups come from the high end
of the distribution and, all other things being equal, we can expect more
males than females among such groups and higher average scores for males
than for females among such groups.

For example, in national 12th-grade samples, males outnumber females
in the top 10 percent on math tests by 1.5 to 1 and in science by 2 to 1. Similarly, as one moves from national samples to self-selected samples, D tends to
become more negative by about .20 in both math and science. So our results
indicate that females still have some distance to go to achieve equal representation in the top ranks, but that does not alter the quite favorable picture of
female achievement overall.
Although these differences in spread are consequential for high-end
groups at grade 12, it is important to note two other findings. First, the
spread of the distributions for females and males was closest at the 4th
grade, with the spread of male scores only very slightly greater; the spread
increased to grade 8 and grade 12. Second, the differences in the gender
distributions produced by the differences in spread are dwarfed by the large
amount of overlap in male and female distributions, as can be seen in Figure 7.
Grades and Test Performance

The difference in results between grades and tests fascinates many
people and is not well understood. We found some results that relate to this
interesting subject.

Result 8. Females make, on average, higher grades than males on
all major subjects, which contrasts with the symmetry reported in
test performance. Tests measure particular, isolated skills; grades
measure broad and less well-defined, but important, skills. Tests
and grades often complement each other. Neither is biased; both are
valuable measures.
We found (as have others before us) that females consistently make
better grades on average in all major subjects. Female grades exceed male
grades most in English, followed by smaller differences in social studies,
science, and math. Our analyses suggest real differences (as well as overlap)
in what grades and tests measure.

Tests measure particular skills at particular points in time (on a single
day). Grades measure a much wider array of skills, some of which may not
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Figure 7

Score Distributions:
High and Low Ends

4 Females
5 Males

4 Females
5 Males

I

90th %ile

10th %Ile

Females
Males

even be well enumerated, and performance over a time frame of perhaps
some months. Some people disparage grades as subjective and unreliable and
favoring students who are "nice" and "compliant." Given that grades have
consistently been found for decades to be one of the best predictors of academic performance after high school, we seriously doubt the appropriateness
of the disparagement. In fact, we view grades as likely measuring a constellation of desirable characteristics that we call "studenting" skills skills that
are especially valuable in school or in work. These skills may include characteristics such as persistence, follow-through, doing required work, participating, and performing in different contexts (homework, class participation,
teacher tests, etc.).
Tests and grades have proven both to be valuable and often complementary measures. Years of results in predicting college grades have, for example,
shown that grades are most often the single best predictor and tests follow a
close second. Also, tests have consistently been shown to add to the prediction
of college performance beyond that accomplished by grades alone.

Analyses of gender effects of the two predictors reveal that tests and
grades work somewhat differently although the effects are typically quite
19
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small. For example, were the SAT used alone, it would slightly underpredict
the overall grade-point average of first-year female college students, but
when the SAT and high school average are used together, more accurate
predictions are produced overall as well as very little gender difference. Specifically, when both measures are used to predict a first-year college GPA that
is comparable for females and males, the actual GPA of the women is threehundredths of a grade point higher than predicted about as close as one
might expect to get!'

One subject, calculus, has yielded larger differences than were found
for GPA or most other subjects examined. Earlier results had indicated
underprediction of college calculus grades when the SAT was used alone." To
add to understanding of this result, we found that, like for the smaller GPA
differences, adding high school grades corrected the underprediction. In fact,
using grades alone would have resulted in underprediction of calculus grades
for males in those cases. FIGURE 8 provides the results for calculus considering
both grades and tests in the form of the original study."
Figure 8

Gender iifference Among Students Who
Earned the Same Colillege Calculus Grade
Mean Score for Females Minus
Mean Score for Males
College
Calculus
Grade Earned
A

SAT-M

HSGPA

Composite
(SAT-M + HSGPA)

- 21

23

2

- 28

24

-2

- 29

21

-5

-33

31

-1

- 35

29

-4

All entries are expressed as points on the SAT scale.
Source: '74ridgeman & Lewis, 1995
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People are quick to reference findings of difference on grades or tests as
bias. It is important to recognize that the word "bias" refers to consistent or
systematic errors in measuring student skills or accomplishments. Since
grades and tests measure skill constellations for which much evidence indicates there are some real differences, they should not be labeled as biased.
Grades and tests correctly measure partly different and partly overlapping
skills. Both give important information of slightly different types and should
be used to complement each other when it is practically feasible to do so.

Results on Gender and Testing
The study was directed to several key questions about gender and testing.
Self-Selected Samples on High-Stakes Tests

We wondered why the gender differences are greater for self-selected
groups on high-stakes tests.

Result 9. We found that differences in self-selected samples on
high-stakes tests tended to fall in the direction of higher male
performance when compared to results from nationally representative samples. Further, we found the fact of greater spread in male
distributions was a dominant factor in this shift.
As can be seen in Figure 7, the greater spread found for males in nationally representative samples results in there being more males with higher
scores. Considering highly selected groups, such as those self-selecting to
take high-stakes tests, is akin to looking at a right-hand portion of the distribution in Figure 7. That portion may be about half of the distribution for
some high-stakes tests or a much more extreme portion (maybe only 10 percent) for other tests. From Figure 7, it is apparent that if there were no
gender difference in test performance in the nationally representative group,
there would nonetheless be gender difference (favoring males) in the selected
group.

This result is further complicated when some gender difference exists in
the representative group. If that existing gender difference is one for which
males score higher than females on average, then the joint effect of the
spread and that difference is to greatly magnify the male performance advantage in the self-selected group. If the original gender difference favors
females, the spread effect may greatly mute the higher female performance
and may even show male performance advantages for sufficiently extreme
groups."
A second, though less dominant, factor in the difference between the
results for high-stakes tests and national samples on regular school-based
tests is that the skills within subjects in high-stakes tests may, in some
instances (such as in math tests for college admissions), focus on skills on
which males show higher performance (such as reasoning and concepts)."
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Each of those content decisions must be judged in its own right, but we note
our belief that content is appropriately set on the basis of the educational
importance of the content. If reasoning, for example, is critical for college
work, then that justifies the decision to include it, even if it leads to gender
differences.

A third, though also less dominant, factor is that some skills on which
females excel, though important, have either been overlooked or have been
difficult and expensive to measure (such as writing). The increasing inclusion
of writing in high-stakes tests in recent years means that this factor will not
be operating in the future as in the past.

Our analyses show that the impact of these three factors seems to
account quite well for the observed differences between gender differences in
representative and self-selected samples. Although people are quick to point
to results described here as a sign of "bias" in high-stakes tests, it is clear
that they are predicted from, and the result of, characteristics of the nationally representative samples. In this sense they are not surprising or an indication of bias but are expected and follow from the results in representative
samples.
Guessing and Speededness

Result 10. We did not find evidence to support the supposition that
different guessing habits and different responses to the fact of time
limits on tests affect female and male scores differently.
We reviewed previous studies on this topic by ETS researchers and by
other researchers. The evidence indicated that whatever gender differences
were observed, manipulation of speededness (e.g., adding more time) did not
alter the original gender difference, nor did testing students under conditions
where guessing played less of a role."
Gender Effects of Multiple-Choice Questions

Result 11. We found that asking students to produce the correct
short answer rather than choose the correct short answer on otherwise similar questions does not affect gender differences.
Many people suppose that the multiple-choice questions favor males.
Studies that addressed this issue controlled for the nature of the questions
being asked by keeping the questions the same across conditions in which the
student was asked to produce or select an answer. In these circumstances, in
which the only variable was whether the answer was produced (open ended)
or selected (multiple choice), the gender differences were unaffected.17
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Gender Effects of Open-Ended Questions

The results above apply to open-ended as well as multiple-choice questions when the nature of the question and the general nature of the answer
(short answers) is controlled. However, in practice in the real world, openended questions are typically used not to duplicate the multiple-choice questions but to gain additional information about student skills. So in use, openended questions do not keep the question the same and provide considerable
latitude for the nature of the answer. Thus, we looked at performance on
open-ended questions in wide use today from Advanced Placement tests of the
College Board compared to performance on the multiple-choice section of the
same AP subject to get a sense of gender differences.

Result 12. When comparing the gender results for the types of
open-ended tests in use today, we found mixed results.
For such tests, it seems that about half the time an open-ended test
produces the same pattern of gender differences as does the counterpart
multiple-choice test of the same subject.'8 When gender differences did
appear, they cut both ways. The only consistency noted was that the differences tended to favor females if the response was written and tended to favor
males if the response was to produce a figure or part of a figure to explain or
interpret information.'9
Isn't Gender Difference a Sign of Bias?

In this study, we addressed the commonly asked question noted in the
heading. Answering the question is not a matter of referring to a specific set
of data or a particular analysis. It requires the consolidation of information
and logical as well as data analyses. Our answer to this common question is a
clear "No." The word "bias" refers to consistent or systematic errors in measuring student skills or accomplishments. If a test produces score differences
on skills for which the groups do not really differ, then the word would apply.
However, if differences are real and the test correctly reflects them, then the
test should not be considered biased. A primary result from this large amount
of data we examined was that some of the differences between the genders
are real differences found in many types of measures, by many different
approaches, and in many samples. Tests that reflect such widely corroborated
differences are not making an error. They are correct, not baised.
Can't We Fix Differences by Fixing the Content?

The notion here is that if we could just remove from the test the questions testing the knowledge and skills on which males do better than females
and replace them with questions testing the knowledge and skills on which
females do better (or sometimes vice versa), we could "fix" the problem of
gender differences. The answer is "Yes, to some degree." By manipulating the
test content we could mute differences somewhat. First, recall that in representative samples, the differences are symmetric for males and females, and
23
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for most subjects no differences exist. So the only "ruc" that soMeone might
seek would be to change the content for subjects on which the groups differ,
such as writing, language use, and geopolitical subjects. The larger differences occur in self-selected groups taking high-stakes tests, and such content
manipulation would not eliminate the differences produced by the dominant
effect of the greater male spread.

The problem with this manipulation arises if content of less importance
replaces content of more importance as would presumably often be the case
when the "fix" is driven by a goal of no difference rather than a goal of important content. If the importance of the content is reduced, it would harm the
meaningfulness and usefulness of the test. The skills or content that are most
important have always and should always drive the make-up of a test. The
preemminence of the knowledge and skills is an essential technical characteristic of tests on which public confidence is largely based.
Note, however, that it is not inappropriate to reexamine content periodically and add important content that has been ignored or has been difficult to
include in the past. This type of action is for the purpose of including important content and strengthening the test, not to adjust the test to meet a
predetermined difference goal. The key is always the importance of the
content. Without that, tests will have little meaning or value.

What ETS Is Doing About These Results
There are many implications, partly indicated earlier, of the results on
this study for educators, parents, policymakers, and testers. We will be
exploring those implications in various ways with other affected parties.
However, rather than point here to what everyone else might do in response
to these results, we conclude this monograph with a brief summary of the
things ETS is doing about them.

Research
ETS continues to sponsor research on issues of group difference as well
as on ways to make assessments more useful and fair. ETS research has
focused on new forms of assessment, with special attention to performance
assessment, writing, and new forms possible through technology. The introduction of computer-based testing opens many possibilities for testing a wide
array of skills in a variety of forms that fit well with the learning or work
experience of the test takers.
The breadth of tested skills cannot be expanded in practice unless we
learn to measure a wider band of skills in practically feasible ways. Writing
has been very difficult to include on tests because of the complexity and
expense of scoring written answers. ETS researchers have led the way in
developing reliable and valid scoring approaches and, most recently, in developing scoring networks so that scoring can occur with greater speed and
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efficiency. Similarly, the development of computer delivery of tests allows
more practical presentation of complex problems as well as forms of computer
scoring to help make such approaches practical.

Although specific results vary, of course, for different groups, issues and
principles underlying this treatment of gender differences are much the same
as for other important groups. ETS will continue to pursue the many unanswered questions raised hot only by this study for gender but also for other
groups such as racial and ethnic minorities.
Changes in Assessment

ETS's responses to these results as they became known over recent years
has been, with the support of its clients, to make changes in tests. Writing
has been added to several major tests in response to the increased recognition
of its importance and the increasing practical feasibility of testing it. In 1994,
when the new SAT was introduced, a new SAT II Writing test was introduced
with it. Also about that time, ETS's teacher licensing test (Praxis) introduced
a writing portion on computer. The Graduate Management Admission Test
added a writing.component also in 1994 and will continue that portion on
computer when the GMAT moves to computer-based delivery in the fall of
1997. A writing portion is being added to the PSAT/NMSQT this fall as well,
and a writing component' is scheduled for addition to the Graduate Record
Examinations as part of a redesign, likely in 1999.
The introduction of large-scale computer delivery of tests is a major ETSsponsored change that will eventually make it practically feasible to measure
a new breadth of skills and knowledge. ETS has now given over one million
tests on computer including the GRE, Praxis, the NCLEX of the National
Council of State Boards of Nursing, and the highly innovative exam of the
National Council of Architectural Registration Boards.
Communicating Results

One of ETS's self-imposed responsibilities is to communicate what it
learns about issues such as gender and testing. To that end, we are publishing these results in book form to reach the technical testing field and readers
with special interest and resolve. We have highlighted the more general
results aimed at a broader readership for many public groups. We are sharing
both the more general and the more technical results with our various
clients. We have scheduled a day-long briefing for test publishers to review
our findings in some depth, and we expect to provide briefings to a variety of
public or governmental groups as well. Our goal in all of these communications is to help people understand what we have learned and its implications
for education and for testing.

ETS is an organization defined by its commitment to lead the production
of knowledge on key issues that relate to assessment, to communicate to the
public those findings, to respond to what we learn by making changes and
25
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improvements in the assessments we develop for and with many clients, and
to lead the development of new assessment possibilities that will open doors
for new and better tests in the future to assist in the ever-more-effective
education of youngsters. We hope that with this study we have lived up to
those responsibilities.

What We Hope People Will Remember
1. There are many similarities and some genuine differences between how
females and males perform in educational settings.
2. The differences are the result of many factors, and they widen particularly
between the 4th and 12th grades.
3. While research shows that females have closed the gap significantly on
math and science scores, males show a continuing gap in writing and
language skills. Our attention to gaps needs to cut both ways.

4. There is a breadth of relevant and valuable skills that women and men
need to know. Educators and parents need to concentrate on teaching and
measuring that breadth of skills for both genders.
5. And finally, while we can learn significant things from studying group
behavior, these data remind us to look at each student as a unique individual and not stereotype anyone because of gender or other characteristics.
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