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fter a careful review of the evidence, this Court concludes that

SAT scores capture a student’s academic achievement no more

than a student’s yearbook photograph captures the full range of
her experiences in high school.” With this vivid statement, Federal District
Judge John M. Walker crystallized a concern that has occupied Phyllis Rosser
for a decade. In February of 1989, in a case brought by the ACLU Women'’s
Rights Project on behalf of high school women in New York State, Judge
Walker ruled that the exclusive use of SAT scores to award merit
scholarships to New York high school students discriminates agair.st girls
(New Yori: Times, February 4, 1989; see Appendix I for the complete Opinion

and Order).

This ruling was a milestone in a controversy that began in December of
1985, when Phyllis Rosser’s important article, “Do SATs Shortchang:
Women?,” was published in Ms. Magazine. Although bias has existed in the
SAT since its initial publication in 1926 and had been reported in the
research literature for several years, the test was not widely considered
unfair to women until recently and Rosser’s article was virtually the firs: in
the popular press to report on this research. Thanks to Roscer’s
determination to bring these complex issues to public attention, riany

Preface

women learned from this article that they had earned higher average g :ades
than men in both high school and college but had received lower a\ erage
SAT scores—by a “gender gap” of approximately 60 points. Indeed, Rosser’s
investigative work had found that this important college eatrance
«xamination, published by the Educational Testing Service (ETS) and
designed to predict first year college grades. has consistently unierpredicted
women'’s academic achievement during the past 22 years.

In December of 1986, in collaboration with the National Center for Fair
and Open Testing (FairTest), Rosser produced another first at tne FairTest
Washington conference; she convened a panel of scholars and advocates tc
discuss the nature and extent of sex bias in standardized tcsting and to
develop recommendations for further research and policy development.
During the last two years, this work has progressed rapidly, culminating in
the publication of The SAT Gender Gap—Identifying the Causes by the Center for

Women Policy Studies.

In 1987, Rosser conducted research on the impact of sex-biased tests on
young women'’s educational opportinities for FairTest; she discovered that
girls received approximately one-third of the National Merit Scholarships,
while boys received two-thirds—because girls received lower average scores
on ETS’s Preliminary Scholastic Aptitude Test/National Merit Qualitying
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Test (PSATINMQT)—which is used as the sole criterion to qualify for these
prestigious scholarships. Rosser’s results, published by FairTest in April of
1987 in Sex Bias in Coilege Admission Tests: Why Women Lose Out, and her
testimony before the Subcommittee on Civil and Constituticnal Rights,
chaired by Representative Don Edwards (D-CA), have generated increasing
coverage of the gender gap in the awarding of National Merit Scholarships
and have focused national attention on sex bias in college entrance
examinations generally.

Reporters, advocates for educational equity for women and girls, and
others concerned about the use of standardized tests to evaluate student
performance and capability have eagerly asked for examples of biased
questions. But in 1987, only the test publisher knew which questions
showed marked differences between male and female test takers and these
data were not made publically available. The SAT Gendes Gap—Identifying the
Causes remedies that situation.

With funding from the Women’s Educational Equity Act Program in the
US. Department of Education, Phyllis Rosser conducted two major item
analyses of the SAT, looking at the percentage of correct answers for men
and women on every question on twc tests—the June 1986 SAT and the
November 1987 SAT. The purpose of this study was to identify those
questions with the largest score differences between women and men of all
raciallethnic groups and to ascertain whether there are patterns of difficulty
that would explain the SAT's continuing underprediction of female
academic performance.

Thus, Phyllis Rosser is onc of the few researchers outside of ETS who has
identified questions that are considerably more difficult for girls of all
raciallethnic groups. These questions are published here in hopes thz" this
effort will inspire and facilitate more research on this important barrier to
educational equity for women and girls.

The Center for Women Policy Studies is pleased to publish The SAT Gender
Gap as an initial product of our continuing research, policy development, and
advocacy work on the nature and impact of sex and race bias in standardized
testing.

Leslie R. Wolfe

Executive Director

Center for Women Policy Studies
April, 1989
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Executive Summary

hapter 1—Defining Sex Bias in Standardized Testing: Standardized tests
are widely used as achievement tests in elementary and secondary

Bl schools to evaluate academic progress and to identify students in
need of compensatory education. They are also used as aptitude tests in the
college admissions process to predict a prospective student’s first year
grades. Sex bias can be expressed in four ways: in fest content, when many
more men than women are referred to or uepicted and women are<hown in
lower status or stereotyped roles; in fest context, when questions are cet in
experiences more familiar to one sex than the other; in test vaidity, when
women'’s academic abilities are underpredicted by test scores whilemen’sare
overpredicted; and, in test use, when women’s access to educational
opportunities is diminished or restricted by an institution’s reliance on atest
that underpredicts their abilities.

ihe form of sex bias that has the greatest negative impact on women'’s
educational opportunities is the underprediction of their first year college
performance by both of the major cullege admissions tests—the SAT,
publisned by Educational Testing Service (ETS) and taken annually by 1.5
million students (52 percent of whom are female), and the American College
Testing Program’s ACT Assessment, taken annually by nearly one million
students (54 percent of whom are female).

The major purpose of these tests is to predict first year college grades. But
studies show that women earn higher average grades than men in all
subjects in both high school and college classes from their first year onward.
Yet, women receive lower average scores than men on both the SAT and the
ACT. They also receive lower average scores on the Preliminary Scholastic
Aptitude Test/National Merit Qualifying Test (PSSAT/NMQT), published
by ETS and taken annually by approximately 1.1 million high school juniors,
54 percent of whom are female. Although the PSAT is defined as a “practice
test” for the SAT, the National Merit Scholarship Corporation awards over
$23 million in scholarships each year to the students with the highest scores
on this test, making it extremely important as a “gateway” to college for
many students.

® The Impact of Sex-Biased Tests on Women’s Educational
Opportunities: Reliance on these biased tests has an adverse impact on
yourg women’s educational opportunities in three important ways. By
underpred:_ting their academic performance, the tests affect women’s
chances to gain entrance to nearly 1500 four-year colleges and universities
that require SAT scores or use SAT cut-off scores for admission. Unfairly
low test scores also become a self-fulfilling prophecy, causing young women
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to lower their expectations and apply to less competitive colleges and
universities than their grades would warrant. Lower test scores also exclude
secondary school girls from academic enrichment programs and accelerated
courses, including summer programs for “gifted and talented” studentswho
are defined initially as those 7th through 11th graders who score 430 or
higher on the Verbal Section of the SAT and 5¢0 or higher on the Math
Section (on a scale of 200-800).

Reliance on biased tests has a severe economic impact on women, wholose
millions of dollars in merit scholarship awards—which are awarded annually
by 22 states as well as hundreds of corporations, foundations, professional
organizations, unions and government agencies—based on SAT, ACT or
PSAT scores. The National Merit Scholarship Corporation, which offers the
most prestigious awards for academic excellence, sclects its semifinalists
solely on the basis of PSAT scores. In 1987-88, women’s PSAT scores
averaged 54 poinis lower than men’s and their qualifying scores (the verbal
score doubled with the math scove added) were 67 points lower, leaving
women eligible for only 36 percent of the approximately 6,000 scholarships.

@ The Underprediction of Women’s Academic Performance by the SAT:
In 1988, women'’s average SAT scores were 56 points lower then men’s: 13

ints on the Verbal Section—where women excelled until 197z, when men

gan to outscore them—and 43 points on the Math Section. However, the
College Board’s own Validity Studies show that women’s average first year
college grades are as good or better, in all subjects, than are those of their
male peers.

Therefore, t. 2 SAT does not fulfill its primary purpose—the prediction of
first year college performance—for women. If the SAT were predictive, these
young women would either earn lower first year college grade point
averages than they actually do or they would receive higher average test
scores, perhaps 10 or 20 points higher than men rather than 56 points lower.
Since 52 percent of the test taking population is female, this test is
underpredicting grades for approximately 780,600 young women every
year,

The College Board, which administers the SAT, reported in 1988 that
women who took the test had a far higher mean Grade Point Average (GPA)
than the men who took the test. Of students with the highest grades (A+),
53 percent were women and 47 percent were men; women were 58 percent
of A ctudents and 54 percent of B students. While SAT scores for both men
and women declined from 1973 to 1982, high school grade point average and
class rank have remained consistently highe: for women than for tnen.

The gender gap also cannot be attributed to large variations in academic
preparation. The College Board reports that in 1988, 88 percent of the
women had taken four years of English compared to 86 percent of the men;
97 percent of both sexes had taken algebra and 93 percent of the males anu
92 percent of the females had taken geometry, reportedly all the math
needed for the SAT. The SAT’s underprediction for women has not been a
secret. ETS researchers Clark and Grandy (1984) state that "the
underprediction of women'’s first year college grades has been reported
consistently in the research literature” (p. 21).

@ Race-Plus-Sex Bias—The Impact on Women of Color: Women of color
are doubly penalized by the SAT. They all score lower than the men in their
racial/e ‘hnic group, according to the latest College Board Report (1968). All
men of color, in turn, receive lower combined average scores than white
men. For example, African American women averaged 32 points lower than
African American men in 1988 and 241 points lower than white men;
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African-American men averaged 209 points lower than white men.

@ Students with Disabilities and the SAT: Approximately 6,000
“nonstandard” SATs are administered to students with disabilities each
year. Although the literature review conducted for this study did not find
any studies that compared male and female differences, limited research has
been done on the testing of students with visual, hearing, and physical
impairments and students with learning disabilities. These studies show the
SAT is generally less predictive {or students with disabilities.

® Underprediction for Women by the ACT Assessment: Women's
college performance is also being underpredicted by the ACT Assessment,
the other major college entrance examination, which is taken by nearly a
million students in the Midwest, Southwest and South. In 1987-88, the
avez ge ACT Composite Scors for men was 19.9 compared to 18.6 for
wumen. Researchers have fou «d that all ACT s1hiect scores and the ACT
Composite score (the average of the combined 5. ject scores) “consistently
underpredicted” women’s two-year cumulative college Grade Point
Average, even when partiaily controlled for diffe-ent courses taken. The
ACT is also having an adverse impact on male and female students of color,
who all receive lower ACT composite scores than white males. And women
within each ethnic group receive lower scores than men.

Chapter 2: The SAT Gender Gap—Identifying the Causes: To determine whether
individual questions were creating the gender gap, two item analyses (an
examination of responses to each question) were conducted. An initial study
of 1,112 coaching students (conducted by James Loewen, Phyllis Rosser, and
John Katzman) served as a preliminary study for a larger item analysis
(conducted by Rosser) of 100,000 students who took the November 1987
SAT.

Men have always received higher scores than women on the SAT since its
first administration in 1925, but their higher math scores were once partly
offset by women's higher verbal scores (by approximately 5 points). Women
lost their verbal lead in 1972, due to gradual changes in the test content that
added questions referring to science, business, and “practical affairs” and
eliminated questions with human relations, arts, and humanities content.
According to ETS researchers, the test was changed to create “a better
balance for the scores between the sexes.” As a result, by 1986, the verbal
gende- gap favored men by 11 points. Although this change in test
specifications required more male-oriented items on verbal tests, where
women traditionally excel, the reverse (more female-oriented items on math
tests, where men traditionally excel) has not been required; this has been
called “nonconscious sexism” by an ETS researcher.

8@ Gender Bias in SAT Items: An Initial Assessment: An item analysis
was conducted of one form of the June 1986 SAT, to determine whether
specific questions or other factors were creating or widening the score gap
between the sexes and to determine how SAT scores influenced students’
future academic plans. In March, 1987, 1,112 students in Princeton Review
coaching classes took one form of the June 1986 SAT along with a 25-item
questionnaire (Appendix B), which asked them to indicate their high school
grade point averages (GPA), favorite high-school subjects, perceived ability
in Erglish and math, test anxiety, and family background. All students came
from New York City high schools; 55.6 percent were girls and 44.4 percent
were boys (nationally, SAT takers are 52 percent female); 75.3 percent were
white, 13.2 percent Asian Americans, 5.2 percent African Americans, and
2.4 percent Hispanics. Almost all (97.8 percent) were in the 11th grade and
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57 percent reported grade point averages from B+ to A+. Their high school
preparations were strong: 86 percent had taken three years of math and 92
percent of the girls and 91 percent of the boys had taken three years of
English in their three years of high school. Most students came from upper-
middle class backgrounds; 81 percent of their fathers and 52 percent of their
mothers pursued professional careers (doctors, executives, engineers,
teachers, for example) and 72 percent of their fathers and 63 percent of their
mothers were college graduates. Although this sample cannot be seen as
random or representative of the national population, their uniformity in
sociveconomic status is especially valuable as it allows an exploration of
differences by sex that cannot be attributed to low incomes or lesser
educational preparation.

® Rasults—17 Questions With Major Sex Differences: On the Verbal
SAT nationally, men now outscore women by about 10 points; but in this
sample, males and females scored equally well. On the Math test, men
outscore women nationally by about 47 points; in this sample, males
outscored females by about 35 scale points. Girls and boys ccored within a
few percentage points of each other on most verbal and math questions,
reflecting the fact that wide areas of experience, skills and sub-cultural terms
are shared by young people of k>th sexes, and that most SAT questions tap
those areas. However, 7 of the 85 verbal and 10 of the 60 math items showed
considerable differences {more than 1¢ percem) in the percentage of each
sex that answered them correctly.

Thirteen qu:estions favored boys and 4 favered girls (see Appendix A for
the full text of these questions). The 7 verbal items with large gender
differences reflect traditional sex stereotypes; for example, words referring
to relationships {“requite”), jewelry (“pendant”), and fabric (“sheen”) favored
girls while items such as the analogy “mercenary is to soldier as hack is to
writer” favored boys.

Among math items, 10 differences of greater than 10 percent appeared, all
favoring men. Three of these math items were specifically about boys’
enterprises, suggesting that verbal bias adversely affects girls’ performance
on math items; the question with the largest gender difference (27 percent)
required computation of a basketball team’s won/loss record. (Earlier studies
have shown that when math content is made relevant to female experience,
males do not outperform females on math problems.)

This study confirmed the underprediction that other researchers have
noted: girls received lower average scores than boys on the SAT, yet they
earned higher average high school grades than boys in both English and
math. The study also found significant item bias, suggesting that ETS's
review process is less successful than it should be and that biased questions
contribute to the gender gap on the SAT. Specific item content made the
greatest difference. rather than type of item, academic subject matter, or
level of difficulty.

The study also found that girls’ poorer performance was not linked to test
anxiety or time pressure, which are often postulated as reasons for women'’s
lower scores. While boys liked math somewhat better and took slightly more
math, this only explained part of their SAT-Math lead over girls. Controlling
for social class still produced a score gap favoring boys. Finally, when
estimating their math and English abilities, both men and women perceived
their abilities to be more in line with their test scores thar with their grades.
Unfortunately, this meant that girls saw themselves as less able than their
grades would indicate, and less able than boys.
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These findings about young women'’s self-perceptions and aspirations
remain troubling. Although girls and boys earned almost identical grades in
math, only 38 percent of girls put themselves in the top 10 percent in math
ability, compared to 56 percent of boys, confirming earlier studies that found
that students’ overall perceptions are closer to test feedback than to grade
feedback. Whiie this may be beneficial for boys’ self image, it is quite
damaging to girls,’ because they tend to internalize the SAT’s
underprediction of their academic performance as an assessment of their
“aptitude.” Young women have a lower perception of their math ability even
wgen they do well on the Math SAT. The study found that 57 percent of
high-scoring boys put themselves into the top 5 percent in math ability,
while only 39 percent of the girls did so. Even when the test tells them they
are “good at math,” girls are less likely to believe it.

® Gender Bias on the November 1987 SAT—An Item Analysis: This
item analysis is based on the responses of 100,000 college-bound high school
seniors to one form of the November 1987 SAT, contained on a College
Board data tape compiled by ETS. The sample rey.esented nearly all the
students who took one of the four forms of the test administered at that
time and is the best random sampling of the student population that ETS
makes available to the public.

The results of this item analysis represent a substantial new body of data
to explain the causes of the gender gap in SAT scores. This research is
among the first by an independent researcher, not affiliated with ETS, that
uses ETS data in its attempt to determine whether specific questions create
or contribute to the score gap, whether the SAT correlates with current
academic performance for both sexes, and whether other factors might be
caucing sex differences.

® Do Some SAT Questions Show Large Performance Differences by Sex
and Race?: Women received lower average scores than men on both sections
of the SAT—14 points lower on the Verbal Sectic.1 and 44 points lower on
the Math. And women in every ethnic group received lower average scores
than the men in their ethnic group. The largest score gap occurred between
Hisparuc women and men {69 poiiits) and the smallest between Asian
American women and men (48 points). Although white males received the
highest average scores (974) and African American females the lowest (759),
Asian American males averaged 26 points highci than white males on the
SAT-Math. Asian American females averaged cnly 14 points lower than
white males on the SAT-Math, in contrast to white females, who averaged
43 points lower. This finding raises interesting questions about potential
differences in the preparation of girls of different racial/ethnic backgrounds
in mathematics.

® The 23 Questions with Major Gender Differences: Of the 145
questions on the test, 23 (16 percent) displayed substantial differences in the
number of women and men who answered them correctly. A closer analysis
was conducted of all questions with an approximately 10 percent or greater
difference between females and males in the percentage of correct answers
or a large difference in the proportion (ratio) of females to males who
answered them correctly. In the Verbal Section, girls scored considerably
lower than boys on 4 questions and higher on 2 questions; for the full text of
all 6 questions see Appendix D. A larger percentage of women than men
chose the correct answers for questions referring to relationships and a
larger rz.icentage of men chose the correct answers for questions referring
to physical s.ience, sports, and the stock market.
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Among the 60 Math questions, 17 exhibited large (10 percent or more)
percentage or ratio differences between the sexes, all favoring men, who
outscored women on every math question on this test, despite their lower
average math grades. The pattern in math word problems is worth noting,
as young women found 6 of the 10 word problems on the test considerably
more difficult than did their male peers, regardless of item content.

® Do Certain Types of Questions Favor One Sex?: This study found that
girls performed slightly better than boys on the easy Verbal items and
somewhat worse on the difficult items but the difference was not large.
Unlike the initial study, large gender differences did appear in comparing the
“easy,” "medium” and “difficult” questions in the Math Sections.

Earlier studies have found that women perform better on reading
comprehension questions and antonyms and worse on analogies and
sentence completion questions but this item analysis found that girls
performed slightly worse on all types of questions. Past research has found
that girls perform less well in geometry than in algebra or arithmetic and the
findings of this item analysis confirm this; the male average percentage
correct for geometry questicns was 8.8 percent higher than the females’.
Arithmetic questions showed the smallest math difference between the
sexes; the male average percentage correct was 4.86 percent higher than the
females’. However, earlier research found that SAT arithmetic items
favored girls, so this raises the question of what is causing this change.

B8 The Math Score Gap: The mathematical score gap between the sexes
has been present on the SAT at least since 1967, when the College Board
first published national data on college-bound seniors. Apparently it has
always existed but “efforts have not been made to ‘balance’ the SAT
quantitative sections, even though sex differences have favored males by a
great number of points since the first administrations of the test,” according
to an ETS researcher.

A recent study by Gross and Sharp of more than 4,000 high school
students in Montgomery County, Maryland public schools, found that girls
who took the same advanced ..1ath courses as boys—calculus, pre-calculus
and advanced algebra—in the same classrooms and with the same teachers,
earned higher grades but received SAT-Math scores that were 37 to 47
points lower than the boys.’ Kanarek’s study of Rutgers University’s class of
1985 first year students (which included more than 1,000 women) found
that the women had higher average grace point averages than the men in
science arid math; their GPAs in the humanities were substantially higher
than the men’s.

The fact that female performance on the Math Section of the SAT has
always been worse than males’, despite women’s higher math grades, and
that “balance” has not been attempted or achieved, raises important
questions about the intent of the test publishers. Test questions are written
to meet the publisher’s content specifications; what decisions have ETS test
developers made to justify the lack of predicticn on this section of the test?

8 Questions Showing Large Sex Differences Within Each Racial/Ethnic
Group: African American women exhibit the smallest gender gap and
Hispanic women the largest, when compared to men within their own
racial/ethnic group. This study sought to determine which questions were
creating the problems and whether there was a discernible pattern. Only
one verbal question made a large difference for women in every racial
group—a Sentence Completion question set in a sports context (Appendix
D). However, the rest of the questions that created a gender gap within
racial/ethnic groups did not form general patterns that could be analyzed;




they are listed in Chapter 2 of this report and compared in Table 26. This
research is the first to make questions creating gender differences within
racial/ethnic groups available to the public and is intended to inspire further
research.

A total of 38 math questions created a gender gap for women of color. The
mathematics gender gap was smallest for Afric.n American women;
although they scored lower than any other ethnic/ger.der group on the test,
there were only six math questions with differences of more than 10 percent
or large ratic differences compared to African American men. Native
American women had the largest math gender gap, with 24 questions that
had substantial differences. Hispanic women followed with 22 questions,
white women with 18 and Asian American women with 16.

® The “Racial/lEthnic Gap”: Virtually no prior research has been
published on the differences between female and male performance in any
raciallethnic group other than African Americans, nor are comparisons
usually made across the racial/ethnic spectrum (comparing meii and women
of color to white men and women). Perhaps this lack of research is due to the
fact that the gender difference within racial/ethnic groups is so much smaller
than the well documented gap between white students and students of
color. The outstanding exception has been the math performance of Asian
Americans; men outperform, and females score almost as well as, white
males. Studies of the “raciallethnic gap” are reviewed in Chapter 2.

® Questions Showing Large Percentage Differences Between Women of
Color and White Women: African American women in this study performed
worse than white women on every question on the test. Over half the
Verbal questions (53 out of 85) and 80 percent of the Math questions (49 out
of 60) showed differences of more than 10 percent or had large ratio
differences. An even greater difference was found in comparing both groups
to white men (white women averaged 57 points lower than white men).
African American women (who averaged 241 points lower) performed
worse on every question, compared to white men, with 71 percent (60 out of
85) of the Verbal and 82 percent of the Math questions showing differences
uf more than 10 percent.

Hispanic women performed better than white women on 5 of the Verbal
questions. On one question Hispanic women performed more than 10
percent better (“the opposite of ‘commodious’”), but they were more than 10
percent lower in correct answers or had large ratio differences on almost halt
the Verbal questions (42 out of 85) and over two-thirds of the Math
questions (43 out of 60). Native American women found one question
considerably easier than did white women (“Rebel:Insurrection”), but they
did much worse than white women on 20 Verbal questions and 28 Math
questions. On the other hand, Asian American women performed better
than white women on 80 percent of the Math questions; they scored
somewhat higher on 42 questions and more than 10 percent higher on 6
questions. They did better on 8 Verbal questions but worse on 24 others.

These data suggest that, with the exception of Asian American women, a
large number of questions are causing the score differences between women
of color and white women and white men. Appendix F includes all of the
questions which had a 10 percent or greater difference in correct answers or
a large ratio difference for women of color.

® The Gender Gap at the Top: Correlating SAT Scores with High School
Performance: It was surprising and distressing to find, in comparing high
school grades to SAT scores, that the higher the grades, the larger the gender gap. The




biggest sex differences in-SAT score averages—much larger than the
national averages for the test as a whole—occurred at the highest GPA level
(A+ to A), while the smallest gender gap occurred at the lowest GPA level.
Women with A+ grades averaged 23 points lower on the Verbal Section than
men with A+ grades; this is a substantially larger gap than for women in
general (14 points). Further, these A+ women scored 60 points lower than
A+ men on the Math Section, compared to 44 points for women in general.

A College Board representative has explained the larger math gap by
claiming that women with A+ grade point averages are more likely to have
earned them in English, humanities and language courses while the A+ men
are more likely to have taken courses that prepared them for the SAT-Math,
such as physics, chemistry and calculus. However, this fails to account for
the larger gender gap on the SAT-Verbal Section, where one would expect
the high achieving girls with English and humanities backgrounds to excel.

This is one of the most important findings of this study—that the highest
achieving girls are penalized most by the SAT score gap. Their lower SAT
scores in comparison to high achieving boys make the test less predictive for
them. This may exclude them from the most prestigious colleges that accept
their male peers and may also prevent them from qualifying for merit
scholarships and other scholarships that are based on SAT scores rather
than high school performance.

® Other Explanations: Omission of Questions: Another critical
discovery came from the analysis of the number of women and mer who
omitted each question (left the answer blank) on the test: alarger percentage
of girls than boys left 50 of the 60 math questions blank. An ever larger
percentage of girls omitted the last 5 questions in both Verbal Sections and
the last 10 questions (except one) in both Math Sections (the number of
omissions for each question, by sex, can be found in Appendix G). Several
theories suggest explanations for girls’ greater tendency to omit items.

Some research shows that girls areless likely to be risk-takers ard toguess
at the right answer, largely because of their different upbringing,
socialization, and earlier education. Linn et. al. found that 13 to 17 year old
girls were more likely to use the "I Don’t Know” response on the National
Assessment of Educatioaal Progress (NAEP) science assessment, “especially
for items with physical science content or masculine themes such as
football.” Research on NAEP math tests also has found that gender
differences appeared favoring females when the “I don't know” option was
removed. These test results correlated well with the students’ 7th and 10th
grade classroom performance, where girls were earning higher grades than
boys, in contrast to NAEP tests with the “I don’t know” option, where girls
scored worse than boys.

Another conclusion that could be drawn from these siudies is that girls
imay be more likely to follow instructions or “play by the rules.” Before each
administration of the SAT. the monitor tells students that 1/4 point is
subtracted from their score for each wrong answer but nothing is subtracted
if the question is left blank. This warning about the “guessing penalty” is
probably taken more seriously by girls (the “guessing penalty” has been
removed from the Graduate Record Examination (GRE) but not from the
SAT). As Harvard’s Carol Gilligan told Rosser in 1987, “this test is a moral
issue for girls; they think it is an indication of their intelligence, so they must
not cheat. But boys play it like a pinball game.”

® Time Pressure: Males’ and females’ performance on the last 10 items on
each section of the test—where they might run out of time—were compared
to their performance on the rest of the test and to each other. Although a
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larger percentage of girls than boys omitted the last Verbal questions, large
percentages of both boys and girls omitted questions in the middle of the
test. In a number of cases, larger percentages of boys than girls omitted these
questions, indicating that content as well as timing was a problem for both
sexes.

However, the omissions on the Math Sections told a different ctory. Large
percentages of both males and females omitted the last 10 questions on the
Math Sections, compared to their omissions on the rest of the sections,
indicating that both boys and girls ran out of time. But on most questions, a
much larger percentage of girls than boys omitted them, indicating that girls
have a greater problem with time pressure on the Math Sections of the test
than boys do.

It is important to note that the artificial emphasis on speed in the SAT is
the antithesis of the current educational interest in teaching higher leve:
thinking skills This highly speeded test rewards the facile test taker rather
than the sophisticated, thoughtful thinker who gathers new information
and organizes, evaluates, and expresses original thoughts clearly and
concisely.

@ Socio-Economic Factors: While this study corroborated other research
which has found that social class, measured by parental education and
income, was highly correlated with SAT performance for both sexes, it also
found a significant gender gap at the highest socioeconomic level.

® Parents’ Education: The 100,000 students in the sample were separated
into six levels of parental education. Comparing the percentage of correct
answers for females and males in each level showed—surprisingly—that
higher levels of parental education did not narrow the gender gap.

@ Parental Income: The most unexpected finding in this socioeconomic-
status cluster came from comparing girls and boys from high income homes.
Although SAT scores rise with family income level, there is still a high
income gender gap—girls from the highest income families (over $70,000)
receive lower average scores than boys at this income level. In fact, their
Math score averages are the same as those of boys from the middle income
range ($40-50,000).

This significant finding indicates that class does not predict SAT scores for
girls the way it does for boys. When ETS suggests that the larger numbers of
low income girls now taking the SAT (as compared to boys) are pulling the
female averages down, it is ignoring the fact that girls at every income level
score worse than boys with comparable family incomes (see Appendix H).

® Is It Possible to Create a Sex-Fair Test?: Construction of Sex-Biased
and Sex-Equal Verbal Tests: The existence of verbal SAT items that
markedly favor one sex or the other on the SAT indicates that the 10 point
“gender gap” suffered by girls nationally is manipulable by the content of the
questions. Test-makers could easily construct a test on which one sex
nationally scored as much as 50 points better than the other. On the June
1986 SAT, for example, if the 10 items that favored boys the most were
deleted and replaced with items similar to the 10 items that most fz vored
girls, girls nationally would outperform boys by about 4 points. This change
would be accomplished solely with items that could pass through ETS's
current screening process.

Since any difference between boys’ and girls’ means is dependent upon
inclusion or exclusion of questions favoring one sex or the other, it is
doubtful that the observed national 10 point difference can be considered
“real” or that the test that created this difference can be conside d
“balanced.” Instead, items could be included so that no difference in group
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means for boys and girls would result. As ETS studies the performance of
subgroups, items that particularly ‘avor males, whites, and the affluent
should be removed or balanced with items favoring females, people of color,
and the working-class.

@ Construction of Sex-Biased and Sex-Equal Math Tests: As with the
Verbal test, averages for males and females can be altered if existing math
items favoring boys are replaced by items similar to current items that
favored girls. Because boys outscored girls on most of the June 1986 SAT-
Math items, a sex-equal math test cannot be constructed solely from existing
questions. But, if the 10 most “pro-boy” items were replaced with items
similar to the 10 most “pro-girl” items, boys nationally would outscore girls
by about 29 points—thus eliminating more than a third of the existing
gender gap.

For this study, the 4 questions favoring boys with the largest percentage
differences were removed from both the Verbal and Math Sections of the
November 1987 SAT and raw scores were recalculated to determine
whether removing these questions would appreciably reduce the SAT
gender gap. Although this made a difference on the Verbal Section, it did not
affect the scores on the Math Section.

These findings—for both the June 1986 and November 1987 SAT—
support the contention that ETS could construct a sex-equal Verbal test by
including a relatively few more questions set in the context of experiences
more familiar to females and eliminating a few of the questions that are most
clearly set in a context familiar and comfor table to maies. Since ETS tests all
questions on the experimental sections of the test before using them, it
should not be difficult to balance the Verbal Section. However, equalizing
the Math Section appears to be more complex; extensive additional research
may be needed to determine how this test can be made fairer to women and
more predictive of their first year college performance.

@ High School Achievement Tests—Are They Fair For Girls?: Most high
schools across the country administer standardized achievement tests to
students at each grade level to measure their progress and to evaluate
schools’ performance. The 6 major tests are: the California Achievement
Tests and Comprehensive Tests of Basic Skills published by CTB/McGraw-
Hill; the Metropolitan Achievement Tests published by The Psychological
Corporation; the lowa Tests of Basic Skills published by The Riverside
Publishing Company; and the Sequential Tests of Education Progress
(STEP) and School and College Ability Tests published by ETS. According to
CTB/McGraw-Hill product manager John Stewart, “very little bias was
found on the California Achievement Test and those questions were
balanced so that an equal number of items favored each sex.” Questionsalso
were analyzed vy sex and race with a norming sample of African Americans
and Hispanics in the same number or a greater percentage than their
representation in the population in general.

@ Girls’ Score Averages Are Higher than Boys’ on the Major
Standardized Achievement Tests Used in High School: Female/male
performance differences on the California Achievement Test havealso been
studied extensively by Donald Ross Green, CTB/McGraw-Hill’s Manager of
Basic Research. In a representative sample of 110,000 students in grades K-
12, he found that girls scored consistently higher than boys on most of the
tests—in all ethnic groups examined (white, African American and
Hispanic). Girls’ higher performance resulted from better performance on
almost all test items, rather than from a small group of items, while boys’

23




performance tended to be more variable than girls’, for all ethnic groups
studied.

® Longitudinal Studies—Cause for Concern: However, the findings of
two recent national longitud‘nal studies of high school performance show
deficits in female performance similar to those in the SAT. These studies,
conducted by the National Center for Education Statistics (NCES) and the
federally funded National Assessment of Educational Progress (NAEP),
raise questions about political intent; both studies used tests written by ETS
and these findings are often cited by ETS researchers to justify the gender
gap on the SAT. In the NCES study, high school senior girls had lost their
lead over boys in reading and vocabulary; their reading performance was
now similar to boys’ and their vocabulary performance was lower.

All achievement tests except those for “High School and Beyond” (HSB)
show girls outperforming boys in reading from age 9 onward, but as they get
older the achievement gap narrows. The NAEP studies found that girls’
reading proficiency at all three ages tested (9, 13, and 17) was declining in the
1980s, while boys made steady gains, narrowing the reading proficiency gap.
This is particularly troubling, as reading is an area in which girls traditionally
have received higher scores.

NAEP assessments of mathematics found few sex differences at ages 9
and 13, but males outperformed females at age 17, even when general
course background was held constant. On HSB math tests, boys
outperformed girls as sophomores and seniors, but girls earned higher
average math grades, even in advanced math courses. In both NAEP’s and
HSB’s writing assessments, girls clearly performed better than boys, with no
changes in the size of the differences between the sexes over the years.

Other achievement test trends appear more ominous. In 1986, state-wide
testing of high school juniors in Maine found large gender differences, with
boys outperforming girls in math, science, and social studies. Girls outscored
boys in readiny, the humanities, writing, and writing mechanics. Again,
researchers should question the purpose of achievement assessments that
do not correlate with girls’ superior classroom performance in math, science
and social studies.

8 The Narrowing of Cognitive Differences: Sex stereotypical differences
are currently being countered by other studies that show a narrowing of
cognitive differences between the sexes. Yale Professor Alan Feingold found
that gender differences had declined “precipitously” over the years on both
the PSAT and the Differential Aptitude Test (DAT). The important
exception was the "well-documented gender gap at the upper levels of
performance on high school mathematics which has remained constant over
the past 27 years.”

Two important meta-analyses of tests by Janet Shibley Hyde and Marcia
C. Linn have also found cognitive gender differences disappearing in verbal
ability. Verbal differences were so small that they could “effectively be
considered to be zero.” The one outstanding exception was female
performance on the SAT-Verbal, where the gender difference has been
increasing. Their 1988 meta-analysis of gender differences in mathematics
(not yet published), also found that math differences between the sexes were
small. The largest differences occurred on questions that drew on advanced
coursework in math and were similar to the gender differences in course
enrollment for these subjects. Since most national assessment differences
were declining, Linn and Hyde suggest that the “large, consistent gender
differences found for the voluntary SAT-M sample are anomalous.”
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The evidence that achievement tests predict classroom grades equitably
for both sexes is conflicting but these test results appear to be less damaging
to girls’ educational opportunities than the SAT, PSAT or ACT. It is not
clear why girls find standardized achievement tests administered at high
school grade levels less difficult but they seem to show that multiple choice
tests are not a priori more difficult for females.

® Review of the Literature on Gender Bias in College Entrance
Examinations: Both the literature review and the comprehensive
bibliography included in this report cite works that either contain direct
references to the SAT, ACT, or Achievement Tests; refer to the issue of
gender bias with regard to widely used basic skills tests administered to high
school students; or focus on broader or related issues in ways that are
immediately relevant to the study of gender bias in college entrance
examinations.

Chapter 3—Closing Doors: The Impact of Sex-Biased Tests on Women’s Educational
Opportunities:

@ Sex Bias in National Merit Scholarship A..ards: Over $23 million in
National Merit Scholarship awards, provided by 670 corporations,
foundations, professional organizations, colleges and universities, are given
annually to students with the highest scores on the Preliminary Scholastic
Aptitude Test (PSAT). In 1987-88, women's average PSAT scores were 54
points lower than men’s (13 points lower on the Verbal and 41 points lower
on the Math); women therefore were only 36 percent of the National Merit
Scholarship semifinalists while 60 percent of the semifinalists were men
(some students’ gender could not be determined by their names). In 1986-87,
34.7 percent of the semifinalists were women.

The semifinalist pool from which National Merit finalists and scholarship
winners are chosen is based solely on the results of the PSAT administered
to high school juniors each October. Students’ PSAT scores must also be
replicated by SAT scores in order for them to qualify as National Merit
Finalists, so the bias on both these tests means that less scholarship money is
awarded to girls. Talented young women also lose the prestige conferred on
scholarship Semifinalists and Finalists that enhances college acceptance.

® Using SAT Scores to Award State Merit Scholarships: State-by-State
Analysis: Almost half (22) of the States offer merit scholarships to high
school seniors who choose to attend colleges or universities in their home
state. A state-by-state survey of the 1988 awards was conducted as part of
this study to see whether girls were receiving a fair share. In States where
SAT scores are used in combination with grades and class rank, or are not
used at all, girls generally receive more scholarships than boys. In States
where SAT or ACT scores are used exclusively, boys are more likely to
receive scholarships.

New York awards the most state merit scholarship money of any State—
$8.24 million annually. In 1988, the New York State Department of
Education changed from using SAT scores only to a 50/50 formula of SAT
(or ACT) scores and high school Grade Point Average to select scholarship
winners. However, confusion in the reporting of grades resulted in girls
receiving only 37 percent (compared to 28 prcent in the preceding, SAT-
only year) of the 1000 Empire State Scholarships of Excellerce ($2,000 per
year for 5 years) and 50 percent of the Regents Scholarships ($250 per year
for 5 years), even though girls were 53 percent of the test takers.

When the State Department of Education decided to return to the
exclusive use of the SAT in 1989, the Women’s Rights Project of the
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American Civil Liberties Union brought suit on behalf of the Girls Clubs of
America, the New York chapter of the National Organization for Women,
and 10 New York high school girls with grade point averages above 90. The
suit charged that women receive unequal consideration because they tend to
svore an average of 60 points lower than men on the SAT while consistently
earning higher grades in New York’s high schools. Since the purpose of the
Empire State and Regents scholarships is to reward outstanding high school
performance, not to predict first year college grades—the avowed purpose of
the SAT—thic seemed an unfair criterion for determining scholarship
winners.

Although the Education Department acknowledged that the SAT was not
a perfect indicator of high school performance, it maintained that grades
cannot be compared among schools because of grade inflation and because
the collection process is too time consuming. Federal District Judge John M.
Walker did not agree, ruling that the use of SAT scores as the sole basis for
awarding merit scholarships is unequal treatment of girls; he enjoined the
New York State Department of Education from awarding merit
scholarships to high school students based solely on their SAT scores. Judge
Walker found that this use of the SAT discriminates against girls “in
violation of Title IX and the equal protection clause of the U.S. Constitution”
(See Appendix I for the full text of the Opinion and Order).

® The Spin-off Effect: Winners of State Merit Scholarships and National
Merit Scholarships receive dozens of letters offering “no-need” scholarship
awards, used by many colleges and universities to recruit high scoring
students to attend their institutions. This spin-off effect is impossible to
assess because it varies from student to student and state to state. However,
it is important that parents and educators become aware of the interwoven
nature of scholarship awards, in order to understand and appreciate the full
extent of the financial and psychological damage inflicted by tests that do not
predict classroom performance but do ensure access to important academic
opportunities.

® Using SAT Scores to Choose “Gifted and Talented” Students: State-
by-State Analysis: Many states offer publicly funded academic
enrichment programs during the summer to middle and high school
students with high grades and high SAT, PSAT, or ACT scores. A State-by-
State survey was conducted as part of this study to determine whether girls’
educational opportunities at the middle and high school level were being
limited by the use of these tests to select participants.

Seventeen States use SAT, PSAT or ACT scores as part of their
admissions formula. However, these test scores generally are used as 20 to
30 percent of an evaluation portfolio that includes grades, essays, teacher
recoinmendations, extra-curricular activities and demonstrated interest in
the subject. Test scores therefore do not have an adverse affect on girls’
participation in these summer programs; more girls than boys attend these
programs, but involvement by both boys and girls of color is fairly limited. In
fact, the evaluation process used by many States provided impressive
alternatives to the exclusive or 50/50 use of college admission test scores.

@ Private “Gifted and Talented” Programs—Exclusive Reliance on SAT
Scores and Its Impact on Girls: In contrast to these State programs,
privately-funded summer programs for academically-talented 8th through
12th graders are far less open to girls. In the ten years since Johnz Hopkins
University btegan identifying “mathematically-precocious” children by
administering the SAT to 7th graders, a number of similar talent search
programs have been developed around the country. Academically-talented
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students are usually identified as those who score 430 or over on the SAT-
Verbal and 500 or over on the SAT-Math as 7th graders; the score cut-off
goes up 20 Jr 30 points for each grade above 7th. These studernts are then
invited to attend a summer camp offering accelerated courses in math,
science and the arts at the university sponsoring the talent search.

Six Talent Search programs (based on the Johns Hopkins model and
described in Chapter 3) were surveyed for this study, to assess the impact of
girls’ lower SAT score averages on their participation. It was not surprising
that fewer girls participated in every program that used SAT scores for
admission. One program—th: ROGATE New Jersey Talent Search—used
high school achievement tests instead of SAT or PSAT scores and had 2,018
females and 1,835 males participating in the 1988 summer program. Since
more males than female< participated in all the other programs, it would
seem that the use of SAT scores is keeping girls out of privately-sponsored
summer programs for “gifted” students. Although it was inipossible to
determine the exact number of programs now operating in the country, it
appears that an increasing number of girls are affected by these talent
searches.

@ College Admissions—Are SAT Scores Essential?: The SAT or ACT is
required for admission to nearly all of the 1,500 four-year colleges and
universities in the country. Many use strict cut-off scores, while others use
test results in an admissivne formula or require minimum SAT or ACT
scores for admission td competitive departments or Honors programs.
Nearly every college in the country publishes average SAT scores for its
incoming first year class and parents and high school guidance counselors
use them to assist stadents in college selection.

College admissions officers often use a mathematical formula that
combines high school grades and SAT scores, weighting them in a way that
predicts how well students are supposed to do in their first college year. If
the same equation is used for both sexes, girls are predicted to doless well in
college than they actually do (by one-fourth to a full standard deviation below
their actual GPA), according to a 1973 study by the American College
Testing Program.

Some young women in the June 1986 sample with A+ GPAs but lower
SAT scores had self-selected themselves out of the elite college pool. They
were not planning to apply to the most competitive colleges at the same rate
as boys with similar grades. Infact, girls in all 4 GPA areas studied planned to
go to slightly less prestigious colleges than boys with equivalent GPAs.

® Princeton University—A Case Study of Underprediction: Even
women who are accepted at the most competitive universities find their SAT
scores underpredicting their college performance. In an unpublished seaior
thesis, Princeton University student Julie Lubetkin compared the grades,
courses and SAT scores of the Princo*an University Class of 1990, and found
that the women’s average SAT sccr+ were slightly higher than the men’s in
the Verbal Section but considerably lower in the Mzth. Despite lower SAT
scores, women'’s average first year GAs were slightly higher than.. en’s. In
other words, SAT scores underpredicted the women’s grades and
overpredicted the men’s grades, with the SAT-Math being the significant
underpredictor.

@ The Massachusetts Institute of Technology, Bates College, and
Bowdoin College—New Admissions Policies To Counter the SAT's
Underprediction for Women: Some universities have taken action against
the SAT’s underprediction of women’s academic performance. The

By

|



Massachusetts Institute of Technology’s Adnussions Office conducted a
study of student performance and discovered that women with lower SAT-
Math scores were achieving Grade Point Averages equal to or better than
their male peers in their sophomore and senior years. According to
Admissions Director Michael Behnke, this study “excluded the possibility
that it is due to differences in course selection by men and women. Women
also have a higher retention rate so it is not due to women dropping out at a
higher rate.” As a result, MIT has been admitting women with lower SAT
scores than men. )

Several other colleges have dropped the use of the SAT altogether,
including Bates and Bowdoin in Maine, Middlebury College ixi Vermont and
Urion College in Schenectady, New York. Bates College found that
applicants who chose not to submit SAT scores averaged 80 points lower on
both the SAT Verbal and Math Sections than applicants who submitted
their scores, but they did not differ significantly in first year GPA or
academic standing. According to Wiliam A. Mason, Bowdoin’s Director of
Admissions, “in a climate where parents, guidance counselors and school
boards all overemphasize the importance of test scores, we believe that our
process is the fairest.”

Chapter 4—Recommendations for Further Research and Development: The
following are brief summaricc of the Recommendations that conclude this
report.

8 Recommendations for Test Publishers: Because ETS procedures
proved unable to identify sex-biased items on the two SATs studied,
different procedures are needed to reduce test bias:

1) ETS should eliminate from future SAT Verbal and Math tests those
questions that show the largest gender, race, and class differences (sez2
Chapter 2). Removing items from the test that have large response
differences between the sexes, unless they are balanced by other items, is a
first step towards achieving balance and fairness without compromising test
integrity.

2) Since male and female mean scores on the verbal test are arbitrary and
manipulable by the test-maker, the test-maker can manipulate them ) that
males and females score egually well, based on ability and knowledge; this
would contribute to development of a sex-equal verbal test.

3) ETS and other test publishers should publicize the validity studies they
now conduct on the relationship between SAT scores and first-year college
grades and should make their findings available not only to other
reszarchers but also to consumers.

4) ETS and other test publishers also should perform more research
correlating performance on each SAT question with college grades.

5) ETS and other test publishers should allow test takers more time for
each section of the test, to overcome the problems inherent in speeded tests,
especially for women and students of color.

8 Recommendations for Further Research:

1) Conduct research on the predictive validity of the SAT and ACT for the
college performance of women and men of color, including African
American, Asian American, Hispanic, and Native American students of all
socioeconomic levels.

2) Investigate the connections between sex and race bias in the classroom
and bias in testing, to furither assess the extent to which the SAT measures
and therefore values the s ;s and knowledge that still differentiate upper
middle class white males from others.
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3) Conduct research on the impac! of coaching on women and girls,
students of color, and low income students.

4) Conduct further research on test anxiety to investigate why girls are
more anxious, so that steps can be taken to decrease their anxiety.

5) Conduct further research to explain one . ¢ this study’s most surprising
and distressing findings: that the largest sex differences in SAT score
averages—much larger than the national averages for the test as a whole—
occurred between boys and girls with the highest high school grades (A+to
AJ, while the smallest gender gap occurred at the lowest GPA level.

6) Conduct research that would contribute to development of useful,
predictive, and fair alternatives to standardized testing to evaluate students’
achievements and predict their future performance.
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Introduction

tandardized tests are multiple choice examinations administered

to large sample populations to determine average, above average

and below average performance for certain types of skills. They
are widely used as achievement tests in elementary and secondary schools to
evaluate academic progress and to identify students in need of compensatory
education. They are also used as aptitude tests in the college admissions
process to predict a prospective student’s first year grades.

Sex bias may be inherent IN the test itself or may be a result of the wayin
which the test is used; bias can be expressed in four ways:

B in test content, when many more men than women are referred to or
depicted and women are shown in lower status or stereotyped roles (facial
bias);

B in fest context, when questions are set in experiences more familiar to one
sex than the other; women and girls, for example, tend to prefer questions
with aesthetic-philosophical and human relations content while boys/men
prefer questions dealing with science and the world of practical affairs
(Strassberg-Rosenberg and Donlon, 1975);

B in test validity, when women'’s academic abilities are underpredicted by
test scores while men’s are overpredicted; and,

B in test use, when women’s access to educational opportunities is
diminished or restricted by an institution’s reliance on a test that
underpredicts their abilities.

There has been convincing evidence for the past 15 years that
standardized tests used for college admissions are biased against women in
all four areas. Although test content has become fairer, the underprediction
of women’s academic abilities has gradually grown worse, decreasing their
opportunities in both admissions and scholarships. However, public concern
has evolved slowly.

Initial research on test content was conducted by Professor Carol Kehr Tittle,
currently Director of the Doctoral Program in Educational Psychology at the
City University of New York. In 1973, Tittle found that many educational
tests referred to males much more frequently than to females, showed men
in higher status positions and depicted both sexes in stereotyped roles;
women, for example, nearly always were shown at home orin the pursuit of
hobbies, as if the professions were closed to them (Tittle, 1974). As Tittle
stated, even if these depictions of a male-oriented world did not have a
negative effect on girls’ test scores, they are offensive in their perpetuation
of cultural bias against females and should be eliminated. Several studies
have shown that women are more likely to succeed on a question whe.1 the
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people depicted are either female or “neutral” in sex; yet men continue to
outnumber women in items on many tests (Selkow, 1984), includirg the
Scholastic Aptitude Test (SAT) which is widely used for college admissions
decisions (Rosser, 1987).

The form of sex bias that has the greatest negative impact on women’s
educational opportunities is the underprediction of their first year college
performance by both of the major college admissions tests—the SAT,
published by Educational Testing Service (ETS) and taken annually by 1.5
million students (52 percent of whom are female), and the American College
Testing Program’s ACT Assessment, taken annually by nearly one million
students (54 percent of whom are female). The major purpose of these tests
is to predict first year college grades, but studies show that women receive
higher grades in all subjects in both high school and college classes from their
first 2ar onward. Yet, they receive lower scores on both the SAT (College
Entrcnce Examination Board, 1988) and the ACT (Gamache and Novick,
1985). They also receive lower average scores on the Preliminary Scholastic
Aptitude Test/National Merit Qualifying Test (PSAT/NMQT), published
by ETS and taken annually by approximately 1.1 million high school juniors,
54 percent of whom are female. Although the PSAT is defined as a “practice
test” for the SAT, the National Merit Scholarship Corporation awards over
$23 million in student scholarships each year to the students with the
highest scores on this test, making it extremely important as a “gateway” to
college for many students.

The Impact of Sex-Biased Tests on Women'’s
Educational Opportunities

eliance on these biased tests has an adverse impact on young

wornen’s educational opportunities in three important ways. By

underpredicting their academic performance, the tests affect
women’s chances to gain entrance to nearly 1500 four-year colleges and
universities that require SAT scores or use SAT cut-off scores for admission
(Rosser, 1987). Unfairly low test scores also become a self-fulfilling prophecy
for many girls and young women; lower scores inspire lower expectations
and encourage women to apply to less competitive colleges and universities
thza their grades otherwise would warrant. In fact, a 1987 ( irnegie
Foundation report found that 62 percent of the students questiozied had
lowered their college expectations after receiving their SAT or ACT scores
(Boyer, 1987).

Lower test scores also exclude girls from academic enrichment programs
and accelerated courses open only to students with the “top” test scores. A
number of summer programs are offered by state universities, private
colleges and universities, and well-known preparatory schools; only seventh
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through eleventh graders who score 430 or higher on the Verbal Section of
the SAT and 500 or higher on the Math Section are eligible. SAT or ACT
scores are also used as the admissions criteria for state-sponsored summer
programs for academically-talented high school students.

Reliance on biased tests has a severe economicimpact on women, who lose
millions of dollars in merit scholarship awards, despite t"1eir higher grades.
Merit scholarships are awarded annually by 22 states as well as by hundreds
of corporations, foundations, professional organizations, unions and
government agencies, based on SAT, ACT or PSAT scores. Although most
of these organizations refuse to provide a gender or racial breakdown of
scholarship recipients, the National Merit Scholarship Corporation—which
offers the most prestigious awards for academic excellence—selects its
semifinalists solely on the basis of PSAT scores. In 1987-88, women’s PSAT
scores averaged 44 points lower than men’s and their qualifying scores (the
verbal score doubled with the math score added) were 67 points lower—thus
leaving women eligible for only 36 percent of the approximately 6,000
scholarships.

The continuing result is a significant dollar loss for women in later life as
they get less prestigious jobs, earn less money and have fewer leadership
opportunities. Of course, the life-long loss of self-confidence cannot be
measured in financial terms.

The Underprediction of Women’s Academic
Performance by the SAT

he SAT is composed of two sections, Verbal and Math, each scored

on a 200-800 point scale; the maximum pessible combined score is

1600. In 1988, women's average SAT scores were 56 points lower
than men’s—13 points on the Veibal Section, an area where women excelled
until 1972 when men began to outscore them—and 43 points on the Math
Section, where women have always scored lower then men (Dwyer, 1976a).
However, the College Board’s own Validity Studies show that women'’s
average first year college graaes are as good or better—in all subjects—than
are those of their male peers, who have higher SAT scores (Clark and
Grandy, 1984).

This would suggest that the SAT is not fulfilling its primary nurpose—to
predict first year college performance—for women. Indeed, if the SAT were
predictive, these young women would either earn lower first year college
grade point averages than they actually do or they would receive higher
average test scores than men—perhaps 10 or 20 points higher rather than 56
points lower. Since 52 percent of the test taking population is female, this
test is underpredicti.g grades for approximately 780,000 young women
every year. It is significant but little known that wlien young men were




receiving lower verbal test scores, even without higher grades, the SAT-
Verbal test was rewritten, according to the College Board, to improve the
gender balance (Donlon and Angoff, 1971).

The College Board, which administers the SAT, reported in 1988 that
women who took the test had a far higher mean Grade Point Average (GPA)
than the men who took the test (CEEB, 1988). As the chart below indicates,
of students with the highest grades (A+), 53 percent were women, compared
to 47 percent men. Women were 58 percent of test takers with A averages,
57 percent of students with A- averages, and 54 percent of B students. In
contrast, men were the majority of test takers with C averages (56 percent)
and D averages (64 percent).

While SAT scores for both men and women declined from 1973 to 1982,
high school graae point average and class rank have been consistently higher
for women than for men throughout these years (Clark and Grandy, 1984).

Male/Female Grade Point Averages

Grade Point Average Percent of Females Percent of Males
A+ 53 47
A 58 42
A- 57 43
B 54 46
C 44 56
D or less 36 64

(Source: CEEB, 1988)

According to the College Board, the male score advantage on both sections
of the SAT cannot be explained by cognitive differences. A recent College
Board report states that “the research literature finds no difference between
men and women in performance on cognitive skills, or finds a slight
advantage for females on verbal skills and a slight advantage for males on
mathematical and spatial skills Male-female biological differences do not
appear to explain the observed difference in cognitive functioning;
experiences, stereotypes, and expectations no doubt play a role, but it has
been difficult to identify specific ways in which they may account for
differences in academic performance. In addition, the measures we use may
contribute to the differences we observe” (Clark and Grandy, 1984).
Although women score less than a point lower than men on the Graduate
Record Examination (GRE), they receive higher verbal scores on nearly all
other standardized aptitude and achievement tests.

The gender gap also cannot be attributed to large variations in academic
preparation. The College Board reports that in 1988, 88 percent of the
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women had taken four years of English compared to 86 percent of the men;
59 percent of the female test takers had coinpleted four years of math
compared to 68 percent of the males, 84 percent of the women had
completed three years of social sciences, compared to 82 percent of the men;
72 percent of women had three years of natural science, compared to 79
percent of men; and 88 percent of women had taken two years of foreign
language, compared to 82 percent of the men (CEEB, 1988). Looking at the
percentage of male and female students who have taken algebra and
geometry, reportedly all the math needed for the SAT, the figures are even
closer. In 1987, 97 percent of both sexes had taken algebra; and 93 percent of
the maler and 92 percent of the females had taken geometry (CEEB, 1988).

The SAT's underprediction for women has not been a secret. ETS
researchers Clark and Grandy (1984) state that “the underprediction of
women’s first year college grades has been reported consistently in the
research literature” (p. 21). The 1988 College Board Report, Taking the SAT,
1988-89, warns against using the SAT alone to evaluate students: © AT
scores are intended to supplement the secondary school record and c.aer
information about the student in assessing readiness for college-level work”
(p. 4).

A similar pattern of sex bias can be found on the PSAT/NMQT, which is
also constructed with a Verbal and a Math Section. Each section is scored on
a scale of 20 to 80; ETS claims that an approximation of future SAT scores
can be obtained by multiplying scores by 10. In 1987-88, girls averaged 41
points lower on the Math and 13 points lower on the Verbal than boys. To
qualify as a National Merit semifinalist, verbal scores are doubled and the
math score is added, in order to “give girls a better chance.” However, as
girls’ verbal scores decline, doubling the verbal score is not overcoming the
large gender gap in math scores. To win a National Merit Scholarship, test
takers must replicate their PSAT scores with their SAT scores, which also
works against girls.

Women of color are doubly penalized by the SAT. The» all score lower
than the men in their racial/ethnic group, according to the latest College
Board Report (CEFR 1388). All men ot color, in turn, receive lower
combined average scores than white men. For example, African American
women averaged 32 points lower than African American men in 1988 and
241 points lower than white men; African-American men averaged 209
points lower than white men.

Approximately 6,000 “nonstandard” SATs are administered to students
with disabilities each year. Although the literature review conducted for this
study did not find ary studies that compared male and female differences,
limited research has been done on the testing of students with visual,
hearing, and physical impairments and students with learning disabilities.
One ETS study found that visually impaired students and those with
physical disabilities achieved average scores on the SAT, as compared to
non-disabled students. In contrast, students with learning disabilities and
hearing impairments did not perform as well as the general test-taking
population. Time extensions were given to test takers with disabilities and
tests were written in braille for visually impaired students. Not surprisingly,
there tended to be a lower correlation between high school grades and SAT
scores for students with disabilities than there is for the SAT test-taking
population in general.




Underprediction by the ACT Assessment

Women's college performance is also being underpredicted by the ACT
Assessment, the other major college entrance examination, which is taken
by nearly a million students in the Midwest, Southwest and South. Fifty
four percent of the test takers are female; college grades thus are being
underpredicted for nearly 54,000 students. The ACT is considered an
achievement rather than an aptitude test, surveying acquired knowledge in
four subject areas: English Usage, Mathematics Usage, Social Studies and
Natural Science. Each section of the test is scored on a scale that ranges from
1 to 36.

Men receive higher average scores than women in all subject areas except
English Usage, while women continue to earn higher grades in these same
subjects. Like the SAT, the ALT is also not accurately predicting young
women’s first year college graces. In 1987-88, the average ACT Composite
Score for men was 19.9 compared to 18.6 for women (ACT, 1987). Gamache
and Novick (1985) found that all ACT subject scores and the ACT
Composite score (the average of the combined subject scores) “consistently
underpredicted” women’s two-year cumulative college Grade Point
Average, even when partially controlling for different courses taken.

The ACT s also having an adverse impact on male and female students of
color, who receive lower ACT composite scores than do white rnales. As the
chart below indicates, women within each ethnic group receive lower scores
than men.

1987-88 ACT Composite Scores

White males 21.0
Asian American males 20.8
White females 19.6
Asian American females 19.4
Puerto Rican males 18.1
Puerto Rican females 16.6
Native American males 16.6
Mexican American males 16.3
Native American females 15.1
Mexican American females 14.8
African American males 14.1
African American females 13.4

(Source: College Student Profles: Norms for the ACT Assessment. 1987)

Although the ACT plays a major role in college entrance for many
students, it has not been as intensely studied as the SAT because it is not
preferred for entrance by the most elite colleges and universities and does
not determine the winners of National Merit Scholarships. In January 1989,
the American College Testing Program announced that the ACT
Assessment has been redesigned to emphasize a wider range of
mathematical knowledge, more abstract reading skills and a new testing of
scientific concepts. Since the first redesigned ACT will not be administered
until October 1989, no item analysis of this test can be included in this study.
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CHATTER TWO

The SAT
Gender Gap:
Identifying
the Causes




Gender Bias in SAT Items:
An Initial Assessment!

M en have always received higher scores than women onthe SAT.

Years ago, their higher math scores were partly offset by women'’s
higher verbal scores (by approximately 5 points) (CEEB, 1987).
But women lost their verbal lead in 1972, due to gradual changes in the test
content that added questions referring to science, bisiness, and “practical
affairs” and eliminated questions with human relations, arts, and humanities
content (Dwyer, 1976a). ETS changed the test to create “a better balance for
the scores between the sexes” (Donlon and Angoff, 1971, pp. 25-26). As a
result, by 1986 the verbal gender gap favored men by 11 points. Dwyer
noted that a change in test specifications required more male-oriented items
on verbal tests, where women traditionally excel, but the reverse (more
female-oriented items on math tests, where men traditionally exce!} had not
been required; she called this “nonconscious sexism” (1976b).

To investigate this male advantage, an item analysis of one form of the
Jusie 1986 SAT was conducted, to determine whether specific questions
were creating or widening the score gap between the sexes, to investigate
other factors that might contribute to sex differences in SAT scores, and to
determine how SAT scores influenced students’ future academic plans.

This study sought to determine which test items, if any, showed marked
gender-related biases favoring girls or boys; to investigate item-to-scale
(point-biserial) correlations of sex-biased items, in order to study methods of
test construction that might reduce sex bias; to investigate relationships
among SAT scores, high school grade point averages (GPAs), and sex, to see
if women’s lower SAT scores were accompanied by correspondingly lower
schuol performance; to investigate other factors, such as socioeconomic
status, test anxiety, and high school subject preference, that might help
explain why women do worse than men on the SAT but not in high school or
college; and to investigate the effects of SAT scores on students’ college
choices and self-perceived abilities, by sex.

Methods

In March, 1987, 1,112 students in Princeton Review coaching classes took
a form of the June 1986 SAT, during the second session of their coaching
class, under conditions as similar as possible to those in ETS test centers. As
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the final section of the exam, 1,028 students answered an additional 25-item
questionnaire (Appendix B), which asked them to indicate their high school
grade point averages (GPA), favorite high-school subjects, perceived ability
in English and math, test anxiety, and family background.2

8 Sample: Because not every stuent answered every item, the sample
size ranged from 1,112 on some SAT items to about 1,010 on some
questionnaire items.? Students came from the five boroughs of New York
City, from selective public high schools such as Bronx Science and
Stuyvesant, nonselective public schools, parochial schools, and private
schools such as Dalton. They were fairly closely balanced between the sexes;
55.6 percent were girls and 44.4 percent were boys, while nationally, SAT
takers are 52 percent female. Most students (75.3 percent) were white, but
the sample included 13.2 percent Asian Americans, 5.2 percent African
Americans, 2.4 percent Hispanics, and 3.9 percent who checked “other” or
left the column blank. Almost all (97.8 percent) were in the 11th grade; 0.7
percent were sophomores, and 1.5 percent were seniors.

Students’ high school preparations were rather strong. In self-reported
high school grade point average, 57 percent reported averages from B+ to
A+. Nor were these grades earned in so-called “easy” courses. In math,
including their current year’s classes, 86 percent had taken three years, one
course per year; 11.7 percent had taken more. English preparation was also
strong; 92 percent of the girls and 91 percent of the boys had taken three
years of English in their three years of high school and 7 percent had taken
more. In natural science, 73 percent of all students haa taken three years;
among the rest, boys were more likely to have taken an additional year while
girls were more likely to have taken less.

The students came mainly from upper-middle class backgrounds and
reported that 81 percent of their fathers and 52 percent of their mothers had
professional careers (docto.s, executives, engineers, teachers, for example)
and 72 percent of their fathers and 63 percent of their mothers were college
graduates. Sixty percent of the sample attended public school, 9.5 percent
parochial, and 27 peccent prep school, with little difference between the
sexes, except that 4 percent more males were attending parochial schools.

Because this sample came from one metropolitan area and selected
themselves by paying for an expensive coaching course, they cannot be seen
as random or representative of the national population. However, within
this group, valid internal comparisons—boys versus girls, anxious versus
not anxious—can be made and it is likely that the processes operating within
this sample can be generalized to others. The uniformity of this sample
regarding socioeconomic status is especially valuable as it allows an
exploration of differences by sex that cannot be attributed to low incomes or
lesser educational preparation.

Results: Sex Differences

Each of the SAT's 85 verbal items is worth about 7 score points and each of
the 60 math items is worth about 9.5 score points.# On the verbal SAT
nationally, men now outscore women by about 10 points, or 1.4 items; this
sample was about equal. On the math scale, men outscore women nationally
by about 47 points, or 5 items; among the students in this sample, males
outscored females by 3.5 items or about 35 scale points.
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TABLE 1

SAT Averages by Sex

Verbal Math Total
Group Raw Scale Raw Scale Scale
Female, National 425 453 878
Male, National 435 500 935
Female, Sample 44.8 489 33.6 536 1025
Male, Sample 45.0 490 37.1 571 1061

The 17 Questions with Major Sex Differences

Girls and boys scored within a few percentage points on most verbal and
math items, reflecting the fact that wide areas of experience, skills and sub-
cultural terms are shared by young people of both sexes, and that most SAT
questions tap those areas. However, 7 items on the Verbal and 10 on the
Math Sections of the SAT showed considerable (more than 10 percent)
differences in the percentage of each sex that answered them correctly; (for
the full text of these questions see Appendix A). Among the 85 verbalitems,
22 additional items favored one sex or the other by more than 5 percent, a
cut off pnint suggested by Green (1987). Table 2 below lists the verbalitems
with approximately 10 percent or greater differences. Those favoring girls
are indicated by a + sign.

TABLE 2

The 7 SAT Verbal Items That Favored One Sex
by Approximately 10 Percent or More

Section, Item No., Description Female %-Male %
1 No. 1, “setback,” opposite “improvement” -10.7
1 No. 5, "sheen,” opposite "dull finish” +153
1 No. 23, author’s tone, science passage -11.3
1 No. 44, "mercenary is to soldier” -15.7
4 No. 21, “pendant is to jewelry” + 96
4 No. 24, "love is to requite” +14.5

4 No. 31, "betrayal” (in human relations item) +10.2




In a society in which sex stereotypes still have an impact, it 1s not
surprising that words referring to relationships (“requite”), jeweiry
("pendant”), and fabric (“sheen”) favor girls; conversely, “mercenary”
relating to “soldier” is a male-loaded term in a society that drafts only men
for military service. Previous studies (Coffman, 1961; Strassberg-
Rosenberg and Donlon, 1975; Dwyer, 1979) have found that item content
produces important sex differences in performance. In fact, recent puslic
concern with item bias and wording has led ETS to create a Sensitivity
Review Process (ETS, 1987) for all items. However, Table 2 indicates that
the Sensitivity Review Process does not eliminate items that favor one group
(see below for a discussion of problems with the ETS approach).

Among math items, 10 differences of greater than 10 percent appeared, all
favering men; these differences are marked (-) in Table 3.

]
TABLE 3

The 10 SAT Math Items That Favored One Sex by More Than 10 Percent

Section, Item No., Description Female %-Male %

2 No. 8, "liters per hour” -10.3
2 No. 15, “chore 994th boy will have at boys camp” -12.3
2 No. 16, “number of boy with chore at boys camp” -15.6
2 No. 19, “parallelogram ratios” -12.2
2 No. 20, “1/6 as decimal, sum of digits” -10.7
2 No. 21, “basketball team won/loss record” -27.0
2 No. 22, "<(a-bKK” -11.0
2 No. 25, “n as odd integer” -10.8
5 No. 17, “length of right triangle” -10.7
5 No. 25, “inequalities with x* -x” -10.6

Three math items—numbers 15, 16, and 21—were specifically about boys’
enterprises, suggesting that verbal bias adversely affects girls’ performance
on m~th items. Earlier studies have shown 1 hat when math content is made
relevant to female experience. males do not outperform females on math
problems (Milton, 1958; Bem and Bem, 1970; Graf and Riddell, 1972;
Donlon, 1973; McCarthy, 1975). Items or which boys markedly
outperformed girls ranged i difficulty from easy to hard, implying that t!.e
level of mathematics invulved did rot cause the difference in performance by
sex. Among the 60 math items, 16 additional items favored one sex or the
other by more than 5 percenc.

The Students Most Affected by Sex-Biased Items

Researchers conducting this study suspected that middle-range scorers
wculd be most affected by sex-biased items. High scorers might be more
lielv to be certain of the right answer, while low scorers might not know
anytaing about the right answer, so they might not even guess at it. Middle
scorers might know just enough to guess, but their “subliminal” knowledge
would be more easily misled by sex-biased items. Table 4 divides the sample




into four groups by overall verbal scores (low = 200-480, low-middle = 481-
530, high-middle = 531-580, and high = 581-800), and again by math scorvs
(200-520, 521-580, 581-650, and 651-800).5 For all items listed in the
previous tables, Table 4 displays the mean absolute differences (percent of
males answering the items correctly minus percent of females, for male-
biased items; the reverse for female-biased items). As hypothesized, middle
scorers were affected most, though the differences were small.

R
TABLE 4

Mean Differences by Sex in Percentage Correct on Sex-Biased Items,
Among Low, Middle, and High SAT Scorers

SAT Score Range

Low Low-Mid High-Mid High All
Among Verbal Items: 14.3 14.1 16.5 7.9 13.0
Among Math Items: 4.6 6.0 7.9 6.9 -12.0

Do Certain Types of Questioris Favor One Sex?

ETS divides verbal items into four types: antonyms, reading
comprehension questions, sentence completions, and analogies. Contrary to
studies that found that women (Strassberg-Rosenberg and Donlon, 1975)
and African Americans (Schmitt and Dorans, 1987) do better on reading
comprehension items and worse on analogies (Donlon, 1973; Stricker,
1982), this study found that women and men performed about the same on
all item types. Women did better at antonyms and worse at reading
comprehension, but the differences were slight. There were no important
differences by difficulty of item on the verbal test.

For the purposes of this study, math items were classified into four types:
computation, geometry, algebra, and problem solving. Prior research has
been equivocal as to which sex does relatively better on which types of
questions. Donlon (1973) found that women performed relatively better in
algebra than geometry, while Milton (1957} and Graf and Riad' " (1972)
found that problem solving favored men. Becker (1983) found SAT algebra
items more difficult for junior high girls than boys, but no sex differences in
geometry and computation. McPeek and Wild (1987) found women
performing better on algebra than geometry on the Graduate Record
Examination (GRE).

This study found nothing to sibstantiate consistent sex differences; girls
scored closer to boys on computation, but the difference was slight and they
performed no better on algebra compared to other math areas. Nor did this
study find irapor<ant differences by difficulty of item; boys outscored girls
on all but 8 items, although the differences were predictably smallest on .ne
easiest items. Table 5 indicates that the type of question differentiated
between males> and females much less than did item content, as shown in
Tables 2 and 3.




I
TABLE: s

Scores by, Sex on Different Types of Items

Average Percentage Correct

Type of Questions Female Male Female % - Male %
Antonyms 62.2 60.9 1.3
Reading Comprehension 46.5 47.8 -1.3
Sentence Completion 71.0 71.5 -.5
Analogies 66.0 65.6 4
10 Easy Verbal Items 87.5 88.5 -1.0
10 Medium Verbal Items 59.6 57.9 1.7
10 Difficult Verbal Items 25.4 25.4 0.0
26 Algebra Items 62.5 67.8 -5.3
14 Geometry Items 54.1 58.8 -4.7
14 Computztion Items 71.5 74.9 -3.4
6 Word Froblems 60.6 65.8 -5.2
10 Easy Math items 85.9 86.4 -0.5
10 Medium Math ltems 55.7 03.2 -7.5
10 Difficult Math Items 19.2 28.0 -8.8

Do SAT Sex Differences Correlate with Performance
Differences?

Since SAT scores could not be correlated with first year college grades for
this sample, a surrogate was used for this study: high school GPA.
Researchers have consistently found that high school GPA is the best single
predictor of college GPA, and although its r is only about .48, that is higher
than r’s for the SAT or most other predictors (ACT, 1973; CEEB, 1987).

In this sample, SAT scores correlated only moderately with high school
GPA 5 Girls in this sample are performing cc~siderably better in high school
than their relative SAT scores would suggest. Although they received lower
scores than boys cn both parts of the SAT, Table 6 shows that they earn
higher grades. Thus, this SAT is underpredicting girls’ high school GPAs.

Another way of showing this underprediction is to try to use SAT scores
to predict high sci.0ol GPAs, by sex. Table 7 shows that the SAT “predicts”
high school GPA well, within each sex, but with marked female/male differ-
ences. Within almost every SAT score category, looking across the top data
row, a higher percentage of girls earn A to A+ grades than boys. For
example, 41.7 percent of girls with top Math SATs earn A to A+ grades,
while only 31.4 percent of boys do. This trend even continues for B+ to A-
grades, which is surprising since there are so many girls in the top row that
fewer remain at the lower grade point levels.
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TABLE 6

Percentage Reporting Various High School GPAs, by Sex

GPA Percentage of Girls Percentage of Boys
Ato A+ 18.7 15.3
B+ to A- 43.0 36.8
B-to B 30.8 39.8
C+ or Lower 6.0 7.4
I O
TABLE 7

Percentage Reporting Various High School GPAs,

by SAT Score Range and Sex

fercentage of Girls Percentage of Boys

With Verbal SATs With Verbal SATs
Percent with Low- Med- Low- Med-
GPA of: Low Med High High Low Med High High
A to A+ 42 143 241 348 4.4 129 17.7 279
B+ to A- 376 414 436 504 248 34.7 400 492
B-toB 430 361 293 128 569 436 375 19.7

C+ or Lower 12.7 6.8 2.3 0.7 138 7.9 2.1 a3

Percentage of Girls Percentage of Boys
With Math SATs With Math SATs
Percent wiih Low- Med- Low- Med-
GPA of: Low Med High High Low Med High High
Ato A+ 31 120 253 417 2.6 47 145 314
B+ to A- 3r6 473 513 435 14.1 28.0 481 457
B-to B 494 360 195 120 603 59.8 313 214

C+ or Lower 144 4.7 1.9 09 23.0 5.5 5.3 0.7




The study also compared grades in high school English courses with Verbal
SAT scores and grades in high school math courses with Math SAT scores.
Again, controlling for SAT scores, more girls earned A to A+ grades,
compared to boys, in both English and math. These findings agree with
CEEB validity studies cited by Clark and Grandy (1984) that show women
receiving college grades equal to or better than men’s in math, science, and
the humanities. The Massachusetts Institute of Technology (MIT) has also
found that women with lower SAT Math scores earn college grades equal to
those of men; MIT therefore has changed its admissions policies accordingly
to limit the influence of SAT scores (Behnke, 1987).

Student Factors That May Cause Sex Differences in SAT

Scores

@ Test Anxiety: Researchers have suggested that test anxiety may create
different performance by sex on the SAT. Indeed, young women in this
study reported considerably more test anxiety, as Table 8 shows.

L]
TABLE 8

“How Do You Feel About the SAT?” by Sex

Level of Anxiety Females Males
“extremely anxious” 27.8% 10.8%
“moderately anxious” 38.5 37.7
“somewhat anxious” 249 342
“not anxious at all” 8.8 17.3

’

There were 2 1/2 times as many “extremely anxious” girls as boys. Girls
anxiety may constitute a rational response to their history of lower SAT
performance, compared to theit high school grades. However, in this
sample, test anxiety did not correlate closely with poor test performance,
particularly among boys. Among girls, the least anxious group scored
considerably worse than others. “Extremely anxious” girls scored lower on
the Math SAT than “somewhat” anxious girls, but anxiety levels had no
effect on verbal scores.”

High school GPA also had no systematic relat’onship with test anxiety,
nor did students’ own rating of their verbal ana math skills. However, the
more anxious the test takers, the more likely they were to believe that tests
underrate abilities. Socioeconomic status also influenced anxiety; students
whose fathers were professionals were less anxious than those whose
fathers were not professionals. Mother’s occupation made no difference to
sons, but 33.7 percent of daughters of women who do not work outside the
home were “extremely anxious” about the SAT, compared to 23.1 percent of
daughters of mothers with professional careers. Paren®s’ education had
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mixed impact, but generally, children of more educated parents were less
anxious. Anxiety correlated moderately with plans to attend “super-elite”
colleges.

@ Time Pressure: Graf and Riddell (1972) found that on math problems
perceived to be more dif cult, girls proceeded more slowly than boys, but
others have found no appreciable sex differences in test-taking speed
(Donlon, 1977; Wild, Durso and Rubin, 1982). To determine whether either
sex was more affected by time pressure, we examined performance on the
last 10 items on the last two tests, Section 4 (Verbal) and Section 5 (Math),
and found no important differences by sex. Girls did slightly better than
boys on the final verbal items; boys did better on the final math items, just as
they did on earlier math items. Almost identical percentages of boys and girls
left the last 5 items blank on the Verbal test; on the Math test, 5.5 percent
more girls left the items blank, but slightly more girls than boys left earlier
math items blank as well.

@ Liking Mathematics Helps Math SAT Scores: To explain the large
gender gap in math scores, researchers have suggested that prior sex
stereotyped socialization influences boys to like math more than girls and to
take more math courses in high school. More than 36 percent of the boys in
this sample chose math as their favorite subject or chose science first and
math second, compared to 22.4 percent of the girls. Another 13.2 percent of
boys and 11.6 percent of girls chose math as their second favorite subject.

Liking math raised scores on the Math SAT for both sexes, as Table 9
shows, but the male/female gap remained, though it narrowed somewhat.
Among students who reported that they liked math, for instance, males held
a 2.6 point advantage, while in total scores, all males had been 3.5 points
ahead. Of course, liking math may also partly be a result 0. good scores on
prior “standardized” tests and may also correlate with course-taking.

TABLE 9

Math SAT Items Correct by Math as Favorite Subject, by Sex

Mean Number of

Items Correct Math First Math Second  Math Not Chosen
Among girls: 40.9 38.5 36.0
Among boys: 43.5 414 37.7

Interestingly, students of both sexes who chose math as their favorite
subject earned lower scores on the Verbal SAT. This would be
understandable if one assumes that students who like math do not like
English; it is not understandable if, on the other hand, one believes that math
is a difficult subject and that students who like math might be more studious,
hence better in all subjects. We also found several items on which math.
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likers did much worse (more than 10 percent) than math-dislikers; only one
favored math-likers by 10 percent. These findings suggest the need for
further study.

@ Taking Mathematics: ETS notes that the Math SAT does not utilize
math beyond algebra and geometry, so that students who had taken more
advanced math courses should not be advantaged simply by that fact. Table
10 shows that most of the students in this sample—regardless of sex—had
taken one year of math per year in school. Only 23 students had omitted a
year or more of math. Although 18 of these were girls, the percentage of all
girls taking less than the typical three ye: rs of math was only 2.9 percent;
15.7 percent of the boys took more than 3 years of math, compared to 8.6
percent of the girls, which is fairly similar to national studies (Ramist and
Arbeiter, 1986). However, extra math did not affect SAT performance
substantially, probably because higher math is not required for SAT Math
questions. Table 1¢ primarily indicates that most of the students in this
sample have had one year of math in each year of high school, regardless of
gender.

N
TABLE 10

Math Preparation by Sex

Percent of Students

Years of Math in High School All Girls Boys
4 or more 11.7 8.6 15.7
3 (onelyear) 86.1 88.5 82.8
2 or less 2.2 29 1.5

(Not adjusted for the 2.5 percent non-juniors)

Table 11 shows the relationship of years of math to SAT scores. Unlike
“likes math,” “takes math” does not adversely affect Verbal SAT scores,
while it does correlate with higher Math SAT scores. Controlling for years
of math taken slightly narrows the gender gap in Math SAT scores. The
largest group in the sample, students in the ”3 Years” column, show a 2-
point gap, a bit less than the 3.5-point gap in the entire sample. Girls taking
less math than average exhibit a 5-point deficiency compared to boys. Like a
National Assessment of Educational Progress (NAEP) study (Welsh,
Anderson, and Harris, 1982), the young men in this study still did somewhat
better after the effects of differential preparation were removed.

Interestingly, taking math correlates with better performance on some
verbal items but not on others. Moreover, on some items, taking math
correlated with better performance for girls more than for boys, while on
others, the reverse was true.
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TABLE 11

Math SAT Items Correct by Amount of Math Taken, by Sex

Mean Number of Years of Math Taken
Items Correct
4 Years 3 Years <3 Years

Among girls:

Verbal SAT 52.6 51.0 49.4
Math SAT 42.1 37.6 339
Among boys:

Verbal SAT 51.6 50.7 519
Math SAT 43.8 395 39.0

Socioeconomic Factor's That May Cause Sex Differences in
SAT Scores

8 Parental Education: Like other research on SAT performance, this
study found that fathers’ and mothers’ education leveis and occupations had
immense impact on their children’s scores.#2 Daughters and sons of more
educated fathers (who had more than a bachelors degree) averaged about 8.5
more Verbal SAT items correct compared to children of less educated
fathers (who had not attended college). Daughters of educated fathers did
better on all but 6 of the 85 items, and more than 10 percent better on 39
items, than daughters of less educated fathers. Sons of educated fathers did
better on all but 5 of the 85 items, compared to sons of less educated fathers,
and more than 10 percent better on 48 items. In math, daughters of more
educated fathers averaged 5.3 more items correct than daughters of less
educated fathers; sons varied by 10.3 items. Daughters of educated fathers
did better on all but 3 of the 60 math items, and more than 10 percent better
on 20. Sons of educated fathers did better on all but 9 of the 60, and on those
9 did about the same, while they did more than 10 percent better on 24 items.

Mothers’ education correlated with better performance for boys even
more than girls on the Verbal test; sons of more educated mothers got 11.5
more verbal items correct, compared to sons of less educated mothers, while
daughters varied by 8.6 items. Daughters of more educated mothers did
better on all but 2 Verbal SAT items compared to daughters of less educated
mothers, and they did more than 10 percent better on 39. Sons of more
educated mothers did better on every Verbal SAT item, and they did more
than 10 percent better on 55 questions. On math items, children of more
educated mothers got 5.7 more math items correct than children of less
educated mothers. Daughters of more educated mothers did better on all but
one Math SAT item compared to those of less educated mothers, and they
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did more than 10 percent better on 28 of the 60 items. Sons of more educated
mothers did better on all but 3 Math SAT items compared to those of less
educated mothers; on 27 items, the difference was greater than 10 percent.

@ Parental Occupation: Fathers’ occupations correlated with SAT scores,
confirming ETS’s consistent reporting of high positive correlations between
parental income and SAT scores. Fathers’ occupations made about twice as
much difference for boys as for girls. Mothers’ occupations made the same
kind of difference as fathers’, as Table 12 shows; children of professionals
had higher scores than children of mothers with “other” occupations.
Mothers’ occupations hold additional interest owing to the category, “works
in home,” which retlects a “traditional” role for women. And it correlated
with a big difference in scores, especially among girls. Table 12 indicates that
not working outside the home had about the same effect as holding “o*her”
occupations (real estate, social worker, sales clerk, waitress, for instance).

SR
TABLE 12

Mean Number of SAT Items Cor;ect Correlated to Mother’'s Occupation,
y Sex

Among Students With Mother’s Occupations:

Professional Other Works in Home Diff.(Col.1-3)

Girls, Verbal 545 48.2 48.8 5.7
Boys, Verbal 55.3 50.1 48.7 6.6
Girls, Math 38.1 36.1 36.7 1.4
Boys, Math 42.8 38.7 39.9 29

Girls whose mothers worked only in the home perceived their English
ability to be lower than girls whose mothers had professional careers, and
scored lower on the Verbal SAT, although their higﬁ school grades in English
were equal. This suggests a link between SAT scores and girls’ perceptions
of their mothers’status in society, which may translate to girls’ self esteem.
It also may be that mothers who work at home have lower self esteem which
they may pass on to their children, a possibility suggested by the research of
Jacobs and Eccles (1985) on math ability.

Among boys, mother’s occupation did not correlate with perceived
English ability. Regarding perceived math abiluy, the picture reversed:
mother’s occupation made little difference to daugiters, but did correlate
positively to sons’ perceptions and to sons’ math grades. These findings
suggest the pervasive influence of social class on students’ scores; this ;s all
the more striking in view of the constricted social class range among the
families of students in this sample.
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Of course, class influences on SATs have been pointed out many times
before; class also underlies some (zlthough not all) of the gap between
African American and white scores. On some items, students from higher
income families scored more than 10 percent above others; indeed, on
several items, they scored more than 20 percent better. On other items,
socioeconomic status made little difference. This may suggest that some
items are “classist” in the same way thit some have proven to be sexist and
some to be racist. The importance of improving ETS’s item-selection process
to promote gender fairness would hold even more strongly regarding class
and race.

Effects of the SAT on Students

Students in this sample had a good self-image regarding their own
abilities. In “reading and writing ability,” girls and boys were almost iden-
tically positive; a majority (57.3 percent) placed themselves in the top 10
percent of their peers, while only 1.7 percent believed that they were in the
bottom half. In math ability, girls were less sure: 38 percent, compared to 56
percent of boys, claimed to be in the top 10 percent.

The students also showed healthy self-images or serious criticism of
“standardized” tests; in response to the question—"Do you feel your pas*
test scores on standardized tests (PSAT, etc.) are accurate?”-—81.3 percent
claimed their “ability is higher than the tests indicate.” There were no
important sex differences.

SAT Differences, High School GPA Differences, and
Perceived Ability, by Sex

Standardized “aptitude” tests can adversely affect students’ self-image, as
many students with lower test scores may reasonably believe that they have
low "“verbal aptitude” or “math aptitude,” since ETS uses “aptitude” to title its
tests. Almost all of the students in this sample had taken ETS tests
previously, and their scores on the SAT can be taken as a surrogate for prior
scores. Test feedback was compared to teachers’ evaluations of student
performance (high school grades), to see which had the greater impact on
students’ own reports of their verbal and math abilities. Tables 13 and 14
show ratios of girls’scores to boys’. When girls and boys were equal, the ratio
is 1 if girls scored better, the ratio is >1; if girls scored worse, the ratiois<1.

Girls earned better grades in English than boys, but had comparable scores
on the Verbal SAT; they ranked their English abilities only a little higher
than boys, in line with the SAT results. In math, girls did about as well in
school, but worse on the Math SAT; again, they estimated their math ability
in line with the test results, not the classroom results. Thus, although girls
and boys earned almost identical grades in math, oaly 38 percent of girls put
themselves in the top 10 percent in math ability, compared to 56 percent of
boys. These findings confirm Clark and Grandy’s findings (1984), that
students’ overall perceptions are closer to test feedback than to grade
feedback, which is beneficial for boys’ self image but damaging to girls’.

Students compare SAT scores at least as avidly as grades. Moreover,
students can provide reasons for poor grades—not doing the homework, not
studying. But for poor SAT scores, students can only supply excuses: “I don’t
do well on ‘standardized’ tests,” “I don’t care about it anyway,” “l had a bad
day,” or the assumption that “I'm not good in math.” It is likely that some
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TABLE 13

Ratio of Girl/Boy Ranking on English High School GPA, Verbal SAT Scores,
and Perceived Verbal Abilities

Item Girl Result Divided by Buy Result
% A+ on English HS GPA 1.58
% A- through A+ on English HS GPA 1.20
% in Highest Group on Verbal SAT .95
% in Highest Two Groups on Verbal SAT 1.01
9% Estimating Their Verbal Ability in Top 5% 1.11
% Estimating Their Verbal Ability in Top 10% 1.05
]
TABLE 14

Ratio of Girl/Boy Rankirg on Math High School GPA, Math SAT Scores,
and Perceived Math Abilities

Item Girl Result Divided by Boy Result
% A+ on Math HS GPA .85
% A- through A+ on Math HS GPA .96
% in Highest Group on Math SAT .62
% in Highest Two Groups on Math SAT .77
% Estimating Their Math Ability in Top 5% .52
% Estimating Their Math Ability in Top 10% .69

girls internalize the SAT’s underprediction of their academic performance
as an assessment of their “aptitude.”

Self-perception and test performance are probably inter-dependent. Table
15 sheds light ou this point; it shows the same str ng relationship between
SAT score and self-perceived ability that previous tables have displayed. In
“reading and writing ability,” self-perception and SAT scores are similar for
both sexes—49.6 percent of girls who scored well on the Verbal SAT rank
themselves in the top 5 percent, for instance, compared to only 40.2 percent
of high-scoring boys, but the difference is made up in the next category, the
top 10 percent.
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TABLE 15

Percent of Students Who Place Themselves In the Listed Percentile Groups in
Self-Perceived Abilities, as Affected by SAT Scores

Among girls Among voys
Low- Med- Low- Med-
Low Med High Hgh Low Med High High
VSAT Groupings:
Self-perceived reading and writing ability
top 5% 12.1 15.8 22.6 49.6 8.0 18.8 24.0 40.2
top 10% 29.1 37.6 39.1 31.2 22.6 36.6 354 41.8
top 25% 29.7 24.1 25.6 14.9 38.7 29.7 28.1 13.9
top 50% 21.2 14.3 3.8 0.7 25.5 12.9 9.4 1.6
bottom 50% 4.2 30 0.0 0.0 29 1.0 1.0 0.8
MSAT Groupings:
Self-perceived .nath ability P
top 5% 2.5 7.3 16.2 38.9 5.1 13.1 214 57.1
top 10% 9.4 22.7 325 36.1 9.0 22.4 41.2 30.7
top 25% 32.5 36.0 35.1 16.7 28.2 34.6 23.7 10.7
top 50% 28.8 253 1 2.8 42.3 22.4 13.0 1.4
bettom 50% 20.6 6.7 0.6 0.0 11.5 a7 0.0 0.0

In perceived math abilities, however, the sexes behave differently. Girls
have a lower perception of their abilities even when they do well on the Math
SAT. Among high scorers, for instance, 57 percent of boys put themselves
into the top & percent in math ability, while only 39 percent of girls did so.
Conversely, among low scorers, 20.6 percent of girls put themselves in the
lower half in math ability, while only 11.5 percent of boys did so. In other
words, when the test tells them they are good at math, girls are less likely
than boys to believe it, and they are more likely to believe that low scores
reflect their ability.

On the other hand, among girls in the lowest scoring group on the MSAT,
89 percent say their “ability is higher than the tests indicate,” while 81
percent of the low-scoring boys agree. Thus, girls do not simply internalize
low MSAT scores.

Do SAT Scores Influence Future Aspirations?

Students displayed high college aspirations with more than 95 percent of
both young men and women planning to attend “super-elite,”“very strong,”
or "strong” four-year institutions. High school grades largely determined
whether students planned to attend “super-elite” rather than “very strong”
colleges. Sex made some independent difference, as Table 16 shows, with
only 52 percent of A to A+ girls planning to attend “super-elite” colleges,
compared to 66 percent of A to A+ boys. Among B+ to A- students, the
difference is even greater; twice as many men (36.3 percent) as women (18.7
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percent) plan to attend “super-elite” schools. The fact that SAT scores
matter most to applicants to competitive “super-elite” institutions implies
that the lower SAT scores received by girls with very high grades, compared
to boys with very high grades, might have contributed to girls’ lower
aspirations.

I
TABLE 16

Students Who Plan to Attend Different Types of Colleges,
by High School GPA

Students with High School GPAs of:

Type of College Ato A+ B+ to A- B-toB C+ or lower
Percent of female students choosing:

Super-Elite 52.3 18.7 7.4 11.8
Very Strong 30.8 48.4 34.1 11.8
Strong 14.0 30.1 55.7 52.9
Percent of male students choosing:

Suner-Elite 65.7 36.3 7.7 5.9
Very Strong 22.9 40.5 31.9 20.6
Strong 8.6 20.2 56.6 50.0

However, when we looked directly at the influence of SAT scores on
college choices, we found that they did not account for the sex differencesin
choice of “super-elite” schools. Within each SAT score category, boys were
more likely to attend “super-elite” colleges than girls. Among high MSAT
girls, for example, 45 percent plan to attend “super-elite” colleges; among
high MSAT boys, 51 percent planned to do so; the difference, 6 percent, is
exactly the same as between all girls (see Table 17); therefore, we cannot lay
the difference at the doorstep of the SAT.

Summary of Major Findings

This study confirmed the underprediction that other researchers have
noted: girls received lower scores than boys on the SAT, yet they had higher
high school grades than boys in both English and math. Further, the study
found significant item bias; 17 items were considerably (more than 10
percent) easier for one sex, suggesting that ETS’s review process does not
work as effectively as it should. Specific item content made the greatest
difference, rather than the type of item (an analogy), the subject matter
(geome’ry), or the level of difficulty.

The study also found that girls’ poorer performance was not linked to test
anxiety or time pressure, which often are postulated as reasons for women'’s
poorer scores. While boys liked math somewhat better and took slightly
more math, this only explained part of their Math SAT lead over girls; in
addition, liking math adversely affected Verbal SAT scores to some extent.
Controlling for social class still produced a score gap favoring boys; thus,




TABLE 17

Students Who Plan to Attend Different Types of Colleges, by SAT Scores

Students with Verbal SATs

Type of College Low Low-Mid High-Mid  Higzh All
Percent of female students choosing:

Super-Elite 5.5 14.3 195 47.5 21.2
Very Strong 29.1 44.4 421 39.0 38.1
Strong 58.2 37.6 348 11.3 36.4
Percent of male students choosing:

Super-Elite 11.7 18.8 26.0 51.6 27.0
Very Strong 27.7 28.7 46.9 31.1 32.9
Strong 51.1 50.5 25.0 13.9 35.5

Students with Math SATs

Low Low-Mid High-Mid High All
Percent of female students choosing:
Super-Elite 5.6 14.7 26.6 45.4 21.2
Very Strong 25.6 39.3 513 36.1 38.1
Strong 61.3 42.0 18.2 17.6 36.4
Percent of male students choosing:
Super-Elite 6.4 5.6 30.5 514 27.0
Very Strong 15.4 40.2 37.4 32.9 32.9
Strong 62.8 51.4 30.5 12.9 35.5

social class did not explain the gender gap. Independently, socioeconomic
status had a high correlation with SAT scores—children of parents with
higher status jobs and more education scored better.

Finally, when estimating their math and English abilities, both men and
wormen perceived their abilities to be more in line with their test scores than
with their grades. Unfortunately, this meant that girls believed themselves
to be less able than their grades would indicate, and less able than boys. And
girls were less likely to aspire to “super-elite” colleges. Further, sex
differences in these two areas also persisted when SAT scores were
controlled for, with men ranking their abilities moderately higher than
women and aspiring to “super-elite” colleges at a moderately higher rate,
suggesting the complexity of the operation of sex bias in education.

Implications for Test-Makers

@ Reviewers Cannot Reliably Detect Biased Content: ETS used three
procedures to evaluate items during the construction of this SAT: (1) using
deltas to assess the general difficulty of each item to assemble tests
containing the desired number of easy, medium, and difficult questions: (2)
reviewing item content; and, (3) calculating item-to-scale (biserial}
correlation coefficients.
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ETS’s descriptiors of its item review process {Donlon, 1984; ETS, 1987; cf
Donlon and Angoff, 1971) do not make clear the details of the process as
applied to a given test. Apparently, proposed item. are reviewed to see that
they do not offend any ethnic groups or either sex. Perhaps they are also
reviewed to see that they do not obviously favor the subculture and
vocabulary of any “subgroup of English speakers ' (ETS, 1987). The results
of this study’s preliminary item analysi., however, challenged the
effectiveness of this face validity check. Verbal items with sex stereotyped
content, (“pendant” and “mercenary,” for instance}, were left on this exam
and proved to favor one sex or the other by considerable margins.

To assess the effectiveness of ETS’s procedure, Loewen replicated it,
judging each VSAT item for male or female bias, simply on the basis of
subject matter, before looking at any results. Loewen predicted that girls
would do better on 7 items, boys on 3. Results proved his predictions correct
on 9 items and wrong on only 1. It is surprising that the ETS review process
could not identify and eliminate culturally-loaded items that were noted by a
single untrained observer. This is especially problematic as an ETS
researcher made similar predictions and achieved similar results more than a
quarter century ago, before ETS’s review process was in place (Coffman,
1961). Although his judging »f items was more effective than ETS'’s, Loewen
missed several on which onc sex scored more than 10 percent better than the
other. The content of one item, “sheen” opposite to “dull finish,” obviously
drew upon the subculture and vocabulary of girls. But other items on which
one sex showed a peculiar advantage were not so obviously biased in
content, particularly on the math test.

Our knowledge as to differznces in vocabulary and cognitive stylesamong
different racial groups and between boys and girls is modest; hence, even
after our results flagged an item as favoring one sex or the other, it was not
always possible to explain why. Therefore, it is doubtful that sex bias (or
racial or class bias) can be predicted ronsistently on the basis of item content.
However, ETS could examine the performance of men and women of each
racial/ethnic and class group on each item after they have appeared on the
experimental section of the SAT, to determine which questions actually
create the largest differances.

On the Math Sections, similar problems occurred—3 of the questions on
which boys showed the greatest advantage dealt with boys’ camp and
basketball team statistics; yet Rosser’s ‘tem analysis of the November, 1987
SA.T (described below) did not find thxt math questions set in the context of
female experience advantaged gicls. Nonetheless, Loewen’s experience
suggests that face validity review is not an effective procedure to detect and
remove biased items.

8 Item-to-Scale Correlations Cannot Detect Bias: After items have been
judged fair, or at least inoffensive, ETS includes them on experimental
sections of the SAT and computes item-to-scale 7's. Such correlations have
no mitigating effect on sex orracial bias. Indeed, to the degree that the test as
a whole favors affluent, white, or male subcultures, using r to screen items
will maintain or increase bias on sex, class, or racial lines.

An example can clarify this point. Imagine a verbal SAT item that tapped
working-class culture, such as item 3, “Spline is to miter as straw is to mud,”
from the “Loewen Low-iQ Test” (Loewen, 1979). It involves difficult
reasoning and might help predict which students from working-class culture
were mos* capable of that reasoning, but it would never get past the biserial r
hurdle, because upper- and middle-class students would get it wrong, while
some working-class students would get it right. Since SAT scores are
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strongly class-related, “spline” wouid not correlate well with overall scores.
Hence, no item favoriig working-class culture is likely to be included on any
SAT. Indeed, we found that point-biserial r's for “classist” items were higher
than for class-fair items on this test.

The situation is similar regarding sex and the Math SAT. Because girls
score worse than boys, any item on which girls excelled would be unlikely to
have a robust biserial 7, so ETS would drop it. Indeed, we note that the 5 most
“pro-boy” items on the Math SAT show r’s averaging .45, while for the 10
items on which girls approximately equalleu boys, average r = .30.9 Indeed,
the rtest probably acts to increase sex bias on the Math SAT. On the Verbal
SAT, using the biserial r to qualify an item has no systematic effect on sex
bias, because boys and girls are roughly equal in numb~rs and performance.
Thus “pro-boy” and “pro-girl” verbal items can pass this hurdle and be
included. A "pro-girl” math item would probably not make it onto the test,
nor wocld a "pro-minority” item. Recommendations for new procedures to
avoid item bias, which were included in the original version of this study,
have been incorporated into the recommendations that conclude this report.

Gender Bias on the November 1987 SAT—An
Item Analysis

bound high school seniors to one form of the November 1987

Scholastic Aptitude Test (SAT), contained on a College Board data
tape compiled by the Educational Testing Service (ETS); this sample
represented nearly all the students who took one of the four forms of the
test administered at that time. According to ETS, the test forms are
distributed throughout the country in such a way that one form of the test is
taken by students from all ethnic and income groups in every geographic
‘rea. Therefore, this is the best random sampling of the <tudent population
that ETS makes available to the public.

The results of this item analysis represent a substantial new body of data
to explain the causes of the gender gap in SAT scores. This research is
among the first by an independent researcher, not affiliated with ETS,
that—using ETS data—attempts to determine whether specific questions
create or contribute to the score gap, whether the SAT correlates with
current academic performance for both sexes, and whether other factors
might be causirig sex differences. This study met three primary objectives:

B To identify and analyze the questions that showed large differences in
performance between men and women in general and in every racial/ethnic
group. Although women in every racial/ethnic group receive lower average
SAT scores than the men in their group (College Boarc 1988), almoct no
research has been done in this area.

v

I his item analysis is based on the responses of 100,000 college-
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® To see how well SAT scores correlated with current high school
performai.ce for both sexes, particularly for boys and girls who reported the
highest grade point averages (A+ to A)—to determine whether the SAT
predicted current performance as accurately for the high achieving women
as it did for high achieving men. These are the students who rely most
heavily on the SAT to gain entrance into the “elite” colleges and universities.

® To investigate other factors—such as risk taking, time pressure and
socioeconomic status—that might explain why girls receive lower average
SAT scores but higher average grades than boys.

Do Some SAT Questions Show Large Performance
Differences by Sex and Race?

® Sex and Race Differences in SAT Score Averages: On the Verbal SAT
nationally, boys now outscore girls by about 10 points. On the Math SAT,
boys outscore girls nationally by approximately 50 points. The national score
averages for all SATs administered to the class of 1988—which includes
avery SAT taken by these college-bourd seniors prior to April 1988—are
close to the score averages of the students on the data tape (College Board
press release, Tuesday, September 20, 1988). Although 52 percent of the
members « f the class of 1988 were female and 48 percent were male, this
sample was 55 percent female and 45 percent male. Their average scores are
compared in Table 18.

]
TABLE 18

SAT Averages by Sex

National SAT Averages for the Class of 1988

Women (590,299) Men (544,065) Diff~ ence
Verbal 422 435 -13
Math 455 498 -43
TOTAL DIFFERENCE -56

SAT Averages by Sex for November 1987 100,000 Sample

Women (54,606) Men (45,391) Difference
Verbal 431 445 -14
Math 462 506 -44

TOTAL DIFFERENCE -58




Women received lower average scores than men on both sections of the
SAT; they averaged 14 points lower than males on the Verbal Section and 44
points lower on the Math. This is consistent with the pattern of SAT Score
Averages reported by the College Board since 1981 (College Board press
release, Tuesday, Sep*ember 20, 1988). Further, women in every ethnic
group received lower average scores than the men in their ethnic group, as
shown in Table 19. The largest score gap occurs between Hispanic women
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TABLE 19

Score Averages by Sex and Race, With female Difference Within
Racial/Ethnic Group [November 1987 Sample]

Group Combined Female
(Number) Verbal Math Score Difference
White Males 457 517 974

(33,620)

White Females 444 473 917 57
(40,846)

Asian American Males 416 543 959

(2,694)

Asian American Females 409 503 912 47
(2,724)

Native American Males 410 471 881

(429)

Native Armerican Females 396 418 814 67
(601)

Hispanic Males 398 457 855

(1,791)

Hispanic Females 330 406 786 69
(2,373)

African American Males 381 414 795

(2,829)

African American Females 371 388 759 35
(4,441)

Other Males* 429 485 914

(4,028)

Other Females* 417 447 864 50
(3,621)

*Did not indicate race




and men (69 points) and the smallest occurs between African American
women and men (35 points). Earlier College Board research (Ramist and
Arbeiter, 1986) had also found this consistent score gap.

Table 20 ranks each racial and gender group by combined SAT scores to
show which groups received the highest and lowest scores on the test.
Although white males received the highest average scores (974) and African
American females the lowest (759), Asian American males averaged 26
points higher than white males on the SAT-Math. Asian American females
averaged only 14 points lower than white males on the SAT-Math, in
contrast to white females, who averaged 43 points lower. This finding raises
interesting questions about potential differences in the preparation of girls
of different racial/ethnic backgrounds in mathematics.

A
TABLE 20

Ranking of Each Racial/Ethnic Group by Combined Scores, from Highest to
Lowest [November 1987 Sample]

White Males - 974
Asian American Males - 959
White Females - 917
Asian American Females - 912
Native American Males - 881
Hispanic Males - 855
Native American Females - 814
African American Males - 795
Hispanic Females - 786
African American Females - 759

The average verbal and math scores for males and females in each racial
group were combined to arrive at average SAT scores by race, shown in
Table 21.

The Questions with Major Gender Differences

Of the 145 questions on the test, 23 display=d substantial differences in
the number of women and men who answered them correctly or a large
difference in the proportion (ratio) of females to males who answered them
correctly. A closer analysis was conducted of all questions with an
approximately 10 percent or greater difference between females and males
in the percentage of correct answers. The study also looked at the ratios of
females to males answering each question correctly; ratios of .699 and lower
were chosen as an indicator of bias, as women performed less thar 70
percent as well as men in their answers.

In the Verbal Section, giris scored considerably lower than boys on 4
questions and higher on 2 questions, as shown in Table 22; for the full text of
these questions see Appendix D.




TABLE 21

Average SAT Scores for Each Racial Group, Highest to Lowest, for November,
1987 Sample

Percent of Total Students Combined
Taking Test Verbal Math Score
White students

74.47% 450 494 944
Asian American students

5.42% 114 523 937
Native American students

1.03% 402 440 842
Hispanic students

4.16% 387 428 815
African American students

7.27% 375 398 773
Other students

7.65% 423 467 890

|
TABLE 22

6 SAT V_LRBAL Items Favoring One Sex b; Approximately 10 Percent

Female % -
Section, Item Number—Description Male % Ratio
1, No. 2—Opposite of IRK is SOOTHE + 8 1.111*
1, No. 37—Reading Comprehension passage
about the orbit of a comet -10 0.737*
4, No. 2—Opposite of STAMINA is
LACK OF ENDURANCE -12 0.867*
4, No. 4—Opposite of SHEEPISH is
CONFIDENT +9 1.145*
4, No. 25—Sentence Completion
about sports -25 0.390
4, No. 41—Analogy—Dividends:Stockholders -15 0.717*

*Ratios bigger than cut-off of .699




As our preliminary item analysis (reported above) also found, a larger
pe-centage of women than men chose the correct answers for questions
referring to relationships (“irk” and “sheepish”) and a larger percentage of
men chose the correct answers for questions referring to physica! science,
sports, and the stock market. ETS researchers Wendler and Czrlton (1987)
have found that girls perform better on questions that are general and
abstract or set in a context—a characteristic of humanities questions. Boys
perform better on questions that are specific and concrete—characteristics
of questions about science and practical affairs. Again, ETS’s attempt to
“balance” Verbal content with equal references to areas that interest each
sex has not been attained. As an example, in Section 4, Question 25, notonly
is the percentage difference between the sexes unusually large but the ratio
of females to males answering the question correctly is unusually low. The
question is shown below:

25. Although the undefeated visitors——triumphed over
their underdog opponents, the game was hardly the——
sportswriters had predicted.

(A) fortunately ........ upset
(B) unexpectedly ...... classic
(O finally ............. rout
(D) easily ......... stalemate
(E) utterly ......... mismatch

Two-thirds more boys than girls answered this question correctly—an
extreme difference that makes this an especially inappropriate question for
the predictive purpose of this test. Questions such as this one, set in the
context of sports journalism, have no relation to academic abilities; the fact
that these stereotyped “boy” topics are unfair to girls on the SAT further
suggests that they should be eliminated from the test.

Among the 60 Math questions, 17 exhibited large (10 percent or more)
percentage or ratio differences between the sexes. all favoring men (Table
23). In fact, men outscored women on every math question on this test,
despite their lower average math grades. The differences were smallest on
the easiest questions (at the beginning of each section) and largest on the
most difficult items (at the end of each section).

The pattern in math word problems is worth noting. As Table 23 shows,
young women found 6 of the 10 word prob’ems on the test (numbers 2/8,
2/17, 2!71, 5/10, 5/30, and 5/31) considerably more difficult than did their
male peers, supporting research over the years that has found that math
wo:d problems prove more difficult for females (Graf and Riddell, 1972;
Donlon, 1973; Chipman, 1988). However, it is important to note that earlier
research also has found that males do not outperform females on math word
problems if the problems are set in content familiar to females (Milton, 1958;
Bem and Bem, 1970; Graf and Riddell, 1972; Donlon, 1973; McCarthy,
1975). The item analysis on this SAT, however, does not support this
finding. Three of the problems are about food or cooking and one is about a
female making pottery plates, ai. of which seem to be content relevant to
traditional female experience. Yet girls also performed worse than boys on
these questions, as they did on others; this result suggests that women may
find word problems, regardless of content, more difficult than it er types of
math. This raises questions, therefore, about both math curriculum and
pedagogy as wrell as about the test itself.

Research conducted during the past two decades has shown that even
though teachers of both sexes believe that they are treating boys and girls
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TABLE 23

17 SAT MATH Items Favoring One Sex by More Than 10 Percent
or a Large Ratio

Female %-
Section, Item Number—Description Male % Ratio
2, No. 7—"1f 2/3 of n is 4,
then 1/2 of n is” -13 0.827*
2, No. 8—"Pat made a total of
48 pottery plates” -12 0.848*
2, No. 12—"1f x = 80 and y = 30,
what is the value of k?” -11 0.847*
2, No. 17—"If the least possible
multiple of the recipe” -10 0.697
2, No. 18—"which of the following
points on the square” -10 0.643
2, No. 21—"how many plants will
there Je in 19897 -9 0.609
2, No. 23—"Lines Q 1 and Q 2 are
not parallel” -9 0.690
2, No. 24—"letters opposite each
other are reciprocals” -5 0.688
2, No. 25—"what is the solution
for x>+ x +¢” -6 0.600
5, No. 6—"which of the following
pairs of numbers” -16 0.784"
5, No. 10—"The number of gallons
of gas if tank is 75% full” -10 0.877*
5, No. 18—"The average (arithmetic
mean) of x, y, and z” -12 0.826"
5, No. 20—"What is the value of x
in triangle division?” -13 0.783"
5, No. 30—"If the price of mints
was raised from 5 cents” -10 0.863"
5, No. 31—"If a rectangular cake
is cut into x equal rectangles” -11 0.761*
5, No. 33—"how many different-sized
circles” -11 0.607
5, No. 35—"If s equals 1/2% of t,
what % of s is t?” -4 0.429
*Ratios bigger than cut-off of .699




similarly, there are subtle differences in their expectations for and behavior
towards each sex (Sadker and Sadker, 1985; deNys and Wolfe, 1985).
Textbooks also perpetuate this “hidden curriculum” of sexism by rarely
portraying women and people of color in non-stereotyped ways. This and
other analyses of the SAT suggest that efforts must be made to ensure that
standardized tests do not reflect this “hidden curriculum” in ways that
perpetuate harm to women and girls.

® Do Certain Types of Questions Favor One Sex?: To determine
whether preferences for different subjects (algebra over geometry or
reading comprehension over analogies, for instance) were creating the score
gap, men’s and women'’s average percentage of correct answers in each skill
area of the test were compared (see Table 24). In addition, the average
percentage of correct answers for the “easy,” “medium” and “difficult”
questions were compared to ascertain whether significant sex differences
existed. “Easy” questions were defined as the ones for which 70 to 100
percent of the students chose the correct answer; “medium” questions were
the ones that 40 to 69 percent of test takers answered correctly; and
“difficult” questions were answered correctly by 39 percent or fewer of the
students. Girls performed slightly better than boys on the easy verbal items
and somewhat worse on the difficult items but the difference was not large.
Large gender differences did appear, however, in comparing the “easy,”
“medium” and “difficult” questions in the Math Sections.

TABLE 24

Easy, Medium, Difficult Items

Type of Questions Average Percent Correct
Female % -

Female Male Male%

10 Easy Verbal Questions 86.20 85.00 +1.20

10 Medium Verbal Questions 51.10 52.00 -0.90

10 Difficult Verbal Questions 17.30 21.90 -4.60

10 Easy Math Questions 83.80 88.30 -4.50

10 Medium Math Questions 51.70 58.60 -6.90

10 Difficult Math Questions 16.00 23.00 -7.00

ETS divides verbal questions into four types: analogies, antonyms,
sentence completions, and reading comprehension passages. Earlier studies
have found that women perform better on reading co.nprehension
questions and antonyms and worse on analogies and sentence completion
questions (Donlon, 1973; Strassberg-Rosenberg and Donlcn, 1975; Wendler
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and Carlton, 1987); but this item analysis found that girls performed slightly
worse on all item types. The differences on all item types were small,
although they were somewhat larger for analogies (-2.55 percent) and
sentence completions (~-3.13 percent) than for antonyms (~1.16 percent) and
reading comprehension questions (-1.56 percent); these results are
presented in Table 25.

The math questions are classified into four types: arithmetic, algebra,
geometry and other (graphs, set theory, series, and probability). Past
research has found that girls perform less well in geometry than in algebra
or arithmetic (Donlon, 1973; Strassberg-Rosenberg and Donlon, 1975; and

icPeek and Wild, 1987) and the findings of this item analysis confirm this.
Geometry questions had the largest sex difference of all the item types on
the test; the male average percentage correct for these questions was 8.8
percent higher than the females’. Arithmetic questions showed the smallest
math difference between the sexes, with the male average percentage
correct 4.86 percent higher than the females’. Earlier research found that
SAT arithmetic items favored girls (Strassberg-Rosenberg and Donlon,
1975; Fennema and Sherman, 1977) raising the question of what is
happening now to cause this change.

]
TABLE 25

Scores by Sex on Different Types of Items

Type of Questions Average Percent Correct

Female % -
Female Male Male%

25 Antonyms 50.84 52.00 -116
25 Reading Comprehension 40.92 42.48 -1.56
15 Sentence Completion 63.47 66.60 -3.13
20 Analogies 48.75 51.30 -2.55
27 Algebra Questions 48.56 55.26 -6.70
15 Geometry Questions 39.93 48.73 -8.80
14 Arithmetic Questions 66.07 70.93 -4.86
4 Other Math Questions 63.00 69.00 -6.00

B The Math Score Gap: The mathematical score gap between the sexesis
not a recent development. It has been present on the SAT at least since 1967,
when the College Board first published national data on college-bound
seniors; apparently it has always existed. According to Carol A. Dwye ,ETS
Senior Development Director for Test Development, “efforts have not been
made to ‘balance’ the SAT quantitative sections, even though sex differences
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have favored males by a great number of points since the first
administrations of the test” (Dwyer, 1976a). Despite the fact that women
earn consistently higher grades in math classes, in both high school and
college, the SAT-Math gender gap has ranged from 41 to 52 points for the
past 21 years.

A recent study by Gross and Sharp of more than 4,000 high school
students in Montgomery County, Maryland public schools, found that girls
who took the same advanced math courses as boys—calculus, pre-calculus
and advanced algebra—even in the same classrooms and with the same
teachers, earned higher grades but lower Math SAT scores; in fact, the girls’
SAT scores were 37 to 47 points lower than the boys’ scores (Gross, 1988). In
a study of Rutgers University’s class of 1985 first year students, which
included more than 1,000 women, Ellen Kanarek found that the women had
higher average grade point averages than the men in science and math; their
GPAs in the humanities were substantially higher than the men’s (Kanarek,
1988).

But, in a recent meta-analysis of gender differences in mathematics,
Marcia C. Linn and JanetS. Hyde found that gender differences are declining
on rcher national assessments. The largest differences between the sexes
were found in questions that drew on advanced coursework and were
“similar in magnitude to the gender differences in enrollment in these
courses.” Given these declines, they say that “the large, consistent gender
differences found for the voluntary SAT-M sample are anomalous” (Linn
and Hyde, 1988).

The fact that female performance on the Math Section of the SAT has
always been worse than males’, despite women’s higher math grades, and
that “balance” has not been attempted (Dwyer, 1976a) or achieved, raises
impacctant questions about the intent of the test publishers. Test questions
are written to meet the publisher’s content specifications; what decisions
have ETS test developers made to justify specifications that produce
questions that do not predict female performance?

How can consumers (college admissions officers) address these problems?
To give only one example, the Massachusetts Institute of Technology (MIT)
has decided to deal with the math score gap by admitting women with lower
SAT-Math scores than their maie peers The admissions office examined the
predictive validity of SAT-Math scores, comparing them to college grades;
they found that while women had significantly lower scores on the SAT-
Math, there were no significant differences between male and female grade
point averages. As a result, MIT has decided not to restrict admissions to
students who score over 750 on the Math SAT; 60 percent of MITs first
year class in 1986 scored below 750, with 8 percent scoring 500 or below
(Behnke, 1987).

® Do women choo-e different wrong answers than men?: It has been
suggested that mer’s and women’s different cognitive styles affect their
success on the SAT and in different intellectual endeavors. Therefore, the
wrong answers chosen by females and males were examined for the
questions with the largest percentage and ratio differences, to determine
whether cognitive style could be creating the score differences. However,
females and males chose the same wrong answers (distractors) in about the
same proportion for each question, suggesting that both sexes use similar
thought processes to answer the test questions (see Appendix E).
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Questions Showing Large Sex Differences Within Each
Racial/Ethnic Group

African American women exhibit the smallest gender gap and Hispanic
women the largest, when compared to men within their own raciallethnic
group. This study sought to determine which questions were creating the
problems and whether there was a discernible pattern. T=hle 26 shows all
the questions that had a 10 percent or greater differenc.  percentage of
cocrect answers or large ratio differences between males and females in each
racial group—whites, African Americans, Asian Americans, Hispanics,
Native Americans and Others (students who did not indicate r.-ial
background).

Only one verbal question made a large difference for women in every
racial group—the sentence completion question (item 25 in Section 4) which
relates to sports journalism. The four verbal questions that created a gender
gap on the test overall also created a gap for white women, the largest group
of test takers. Only two verbal questions had a larger than 10 percent
difference for Asian American males and females: the sentence completion
question (item 25 in Section 4) relating to sports and the analogy (item 41 in
Section 4) “dividends:stockholders as royalties:writers.”

Three verbal questions showed large differences for African American
women rompared to African American men: “the opposite of ‘mobile’” (item
1 in Section 1); “the opposite of ‘stamina’” (item 2 in Section 4); and the
sports sentence completion item (25 in Section 4).

Seven verbal questions made a difference for Hispanic women, compared
to Hispanic men: “the oppcsite of ‘mobile’” (item 1 in Section 1); “the
opposite of ‘mottled’” (item 14 in Section 1); “All are correct statements
about Comet Brooks except:” (item 37 in Section 1); “the opposite of
‘stamina’” (item 2 in Section 4): “the seizing of Cherokee lands” (item 23 in
Section 4); the sports sentence completion item (item 25 in Section 4); and,
“dividends: stockholders as royalties:writers” (item 41 in Section 4).

Seven verbal questions also differentiated between Native American
women as campared to Native American men: “the opposite of ‘mottled’”
(item 14 in Section 1); “Comet Brooks is like Halley’s” (item 40 in Section 1);
“the opposite of ‘stamina’” (item 2 in Section 4); “the opposite of
‘affirmation’” (item 6 in Section 4); “the opposite of ‘inter’” (item 15 in
Section 4); the sports sentence completion item (25 in Section 4); and,
“dividends:stockholders os royalties:writers” (item 41 in Section 4).

A total of 38 math questions created a gender gap for women of color. The
mathematics gender gap was smallest for African American women;
although they scored lower than any other ethnic/gender group on the test,
only six math questions showed differences of more than 10 percent or large
ratio differences compared to African American men. Native American
women had the largest math gender gap, with 24 questions that had
substantial percentage or ratio differences. Hispanic women followed with
22 questions, white women with 18 and Asian American women with 16.

Fourteen of the 17 math questions which created the math gender gap on
the test in general also exhibited large differences between white females
and males; 10 of the 38 questions which created large score gaps for women
of color were only a problem for one group of women, while the remaining
28 were problomatic for two or more groups. Two questions made a
difference for women in every racial/ethnic group:
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Item 25 in Section 2: “If one of the solutions of the equation
X2 + x + ¢ = 0 is 2, what is the other solution?

(A) -3

B) -2

< o

(Dy 3

(E) It cannot be determined from the information given.”

Item: 6 in Section 5: “The rectangle above contains two
circles, tangent to each other and each tangent to three sides
of the rectangle. Which of the following pairs of numbers
CANNOT be the length and width, respectively, of the
rectangle?

(A) 2,1
(B) 12, 6
(C) 16, 10
(D) 22, 11
(E) 32, 16

Table 26 shows all the questions on which females in each racial/ethnic
group performed worse than males in their racial/ethnic group, compared to
female performance on the test in general.

@ The “Racial/Ethnic Gap”: Virtually no prior research has been pub-
lished on the differences between female and male performance in any
racial/ethnic group other than African Americans, nor are comparisons
usually made across the racial/ethnic spectrum (comparing men and women
of color to white men and women). Perhaps this lack of research is due to the
fact that the gender differences within racial/ethnic groups are so much
smaller than the “racial/ethnic gap” between white students and students of
color, which has been well documented by ETS researchers (cited below) and
others (FairTest). The outstanding exception has been the math
performance of Asian Americans; men outperform, and females score
almost as well as, white males. Several studies have attempted to identify the
major causes of the large score differences between white students and both
African American and Hispanic students on the Verbal Sections of the test.

Researchers have found that African American students take longer to
finish the test than white students with comparable SAT Verbal scores
(Schmitt and Bleistein, 1987; Schmitt and Dorans, 1987). African
Americans, like women, perform better when the subject content is about
human relations but worse on scientific content questions (Schmitt and
Bleistein, 1987). Vocabulary items also cause more problems for African
Americans than do reading comprehension sections. Analogies (particularly
the easiest ones) and homographs (words with the same spelling but
different meanings) also cause more difficulty (Schmitt and Bleistein, 1987);
in fact, Schmitt and Bleistein (1987) found that African Americans do less
well on analogies because they take longer to finish the test.

Researchers have found that content of interest (which occurs mainly in
sentence ccmpletion and reading comprehension items) improves the
performance of Hispanic and African American students (Schmitt and
Durans, 1987). Hispanic students also perform considerably better on
questions that contain words that are true cognates (come from the same
root) in Spanish. This especially benefits Pucito Rican and Latin American
students, who are more likely to speak Spanish as a second language
(Schmitt, Curley, Bleistein and Dorans, 1988; Scheuneman and Briel, 1988).
Research has also found that Hispanic students tend to respond to fewer
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TABLE 26

Items With Wide iale/Female Variance, by Race/Ethnicity
Showing Percentage Differences [D] and Ratios [R]

White Black Asian  Hispan. N. Am. Other All Ratio

% % % % % % Women FIM
Noo. D R D R D R D R D R D R
VERBAL Section 4
2 -10 -22 -19 -14 -13 -12
6 -10
15 .67
23 -10
25 -27 .37 -18 .38 -16 .52 -13 .54 -24 .29 -22 .45 -25 390
41 -15 -10 -13 .62 -19 .58 -14 -15
Section 1
1 -15 -13
14 -12 -11
37 -10 .67 -10
40 .68
MATH Section 2
2 -10
7 -12 -16 -21 -14 -13
8 -12 -12 ~-15 -15 -13 -12
9 -11 -12
12 -11 -10 -10 -11 -11
16 -10 -12 -11
17 -10 .64 .67 -10 .697
18 -10 .66 -11 .67 .53 .68 -10 .643
19 -10
20 -13 .69 .69
21 -10 .58 -10 .62 .609
23 -10 .68 -11 .66 .690
24 .688
25 .60 .67 .65 .67 .55 .62 .600
Section 5
4 -10
5 -10
6 ~16 -13 -12 -19 -20 -14 -16
9 -10
10 -11 -16 -13 -11 -10
11 -10 -10
12 -13
13 -13 -10
15 -12 -11
16 -10
18 -13 -10 -15 -14 -10 -1z
19 -10
21 -11
22 -11 -11
23 -10
24 -10 -11 .69
26 -10 .64
27 -10 -10 .65
29 -12 -10 -13 -17 .68 -11 -13
30 -10 -12 -12 -10
31 -12 -10 -11 .68 -13 -11
32 .67
33 -12 .60 -13 .65 -11 .607
35 .50 .67 .54 57 .429




questions at the erd of a section than do whites with comparzble SAT-
Verbal scores, suggesting that the test’s speededness is a problem /Schmitt
and Dorans, 1987).

Crouse ard Trusheim (1988) found that SAT scores greatly reduce the
acceptance of African Americans into all but the least selective col.eges; yet
the scores were of minimal value in predicting their college performance:
“The SAT has very little effect on admissions outcomes over high school
rank alone, except insofar as the test lowers Black acceptance” (p. 107).

@ Questions Showing Large Percentage Differences Between Women of
Color and White Women: The 4,441 African American women in this study
performed worse than white females on every question on the test. Cver
half the Verbal questions (53 out of 85) and 80 percent of the Math questions
(49 out of 60) showed differences of more than 10 percent or had large ratio
differences. An even greater difference was found in comparing both groups
to white men white women averaged 57 points lower than white men).
African American women performed worse on every question, compared to
white men, with 71 percent (60 out of 85) of the Verbal and 82 percent of the
Math questions showing differences of more than 10 percent.

The 2,373 Hispanic women performed better than white women on 5 of
the Verbal questions. On one question Hispanic women performed more
than 10 percent better ("the opposite of ‘commodious’”), but they were more
than 10 percent lower in correct answers or had large ratio differences on
almost half the Verbal questions (42 out of 85) and over two-thirds of the
Math questions (43 out of 60).

The 601 Native American women found one question considerablv easier
than did white females (“Rebel:Insurrection”), but they did muchw: e than
white women on 20 Verbal questions and 28 Math questions.

On the other hand, the 2,724 Asian American women performed better
than white women on 80 percent of th~ Mati, questions; they scored
somewhat higher on 42 questions and more than 10 percent higher on 6
questiyns. They did better on 8 Verbal questions but worse on 24 others.

Th se data suggest that, with the exception of Asian American women, a
large number of questions are causing the score differences between women
of color and white women and, further, white men. Appendix F inciudes all
of the questions which had a 10 percent or grezter difference in correct
answers or a large ratio difference for women of color.

The Gender Gap at the Top: Correlating SAT Scores With
High School Performance

Altkough the main purpose of the SAT is to predict first year college
grades, not high school performance, researchers have consistently found
that the high school grade puinr average (GPA) is the best single predictor of
college GPA (American College Testing Program, 1973; Breland, 1978;
Novick, 1982; R.L.Linn, 1973 and 1982; ATP Guide, The College Board,
1988). Correlating SAT scores with current classroom performance for the
sample of 1987 test takers, by comparing scores for each sex to their self-
reported high school GPAs, therefore should be revealing of the test's
predictive ability, as earlier studies have shown high correlations of .7 to .9
between self-reports and corresponding objective measures (Clark and
Grandv, 1984).

The sample was divided into four GPA categories: A+ to A; A- toB+; Bto
B-; C+ to F; there were more girls than boys in each GPA category except the
lowest (C+ to F). Not every student who took this test reported a GPA.



However, 90 percent (51,242 of the 54,606 females and 41,742 of the 45,391
males) indicated GPAs on the SAT Student Descriptive Questionnaire, so
these data are still representative of the entire group.

In one of this study’s most surprising and distressing findings, analysis
showed that the higher the grades, the larger the gender gap. The biggest sex
differences in SAT score averages—much larger than the raional averages
for the test as a whole—occurred at the highest GPA level (A+ to A), while
the smallest gender gap occurred at the lowest GPA level. As Table 27
shows, women with A+ grades averaged 23 points lower on the Verbal
Section than men with A+ grades; this is a substantially larger gap than for
women in general (14 points). Further, these A+ women averaged 60
points lower than A+ men on the Math Section, compared to 44 points for
women in general.

A standard explanation for the larger math gap would be to assert, as a
College Board spokesperson often does. ' * women with A+ grade point
averages are more likely to have earneu tnen. in English, humanities and
language courses while the A+ boys are more likely to have taken courses
that prepared them for the SAT-Math, such as physics, chemistry and
calculus. However, this explanation fails to account for the larger gender gap
on the SAT-Verbal se~tion, whe:e one would expect the bigh achieving girls
with English and humanities backgrounds to excel.

This is one of the most import: nt findings of this study—that the highest
achieving girls are penalized the most by the SAT score gap. Their lower
SAT scores in comparison to high achieving boys make the test less
predictive for them. This may h:ve the effect of excluding these young
women from entering the most prestigious colleges that accept their male
peers and may also prevent these women from qualifying for merit
scholarships and other scholarships that are based on SAT scores rather
than high school performance.

Indeed, Federal District Judge Jol.a M. Walker (United States District
Court for the Southern District of New York) recently enjoined the New
York State Department of Education from awarding merit scholarships to
high school students based soleiy on their SAT scores In his Opinion, Judge
Walker wrote that such a use of the SAT discriminates against girls, “in
violation of Title IX and the equal protection clause of the U.S. Constitution”
(See Appendix I for the full text of the Opinion and Order). The Department
of Education may ncw. crly use SAT scores as a criterion for scholarship
awards in conjunction with high school grades.

The compurison of the percentage of girls and boys answering each
question correctlv for each or the four GPA groups found that there were
more questions witl. large differen.es in percentage of correct answers—
where girls averaged more than "0 percent lower—between females and
males with the hughest GPAs than between females and males with the
lowest GPAs or be ween femalez and males on the test in general. In the
Verbal Section, 6 juestions showed large sex differences favoring men
(compared to 4 for the test in general) and in the Math Section, 22 questions
had more than 10 percent differences (compared to 17 Math questions for
the test in general), all favoring males; these included the last 5 questions in
both Math Sections. The questiou's are listed in Table 28, indicating which
were more difficult for girls with A+ GPAs ard for both A+ girls and girls in
all GPA categories.

® Score Averages by Quartile Compared to GPAs: Another comparison
affirms and highlights this predictive disparity for high achic .ing females.
To establish quartiles, the study put all 100,000studentsinto rank order and
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TARLE 27

Average SAT Scores for Females and Males in Each GPA Category

GPA Female Male Difference

(Number of Students)
Verbal Averages by GPA
A to A 514 (7,492) 537 (5,406) - 23
A-to B+ 457 (17,033) 477 (12,033) -20
B to B- 404 (19,387) 425 (15,895) -21
C+toF 363 (7,330) 382 (8,408) -19
Math Averages By GPA
A+to A 564 624 - 60
A-to B+ 495 554 - 59
B to B- 430 481 - 51
C+toF 378 421 - 43

|
TABLE 28

Questions That Were More Difficult for Gir's Than Boys with A+ GPAs

VERBAL

Questions that were only harder for A+ girls:

Section 1—No. 7, 26, 40

Questions that were harder for girls in all GPA categories:

Section 1—No. 37 (except C+ girls)

Section 4—No. 25, 41
MATH

Questions that were only harder for A+ girls:

Section 2—No. 10, 19, 20, 22

Section 5—No. 23, 25, 26, 27, 32, 34

Questions that were harder for girls in all GPA categories:

Section 2—No. 12, 16 (except C+ girls), 17, 18, 21, 23, 24, 25

Section 5--No. 6, 16, 19, 24 (except C+ girls), 29, 31, 33

divided them into four equal groups based on their Verbal scores and their
Math scores: students with SAT-V ¢cores up to 350 and SAT-M scores to
390 were in the lowest quartie; stizaents with SAT-V scores from 351 to
430 and SAT-M scores from 391 *o 470 were in the low-mid quartile;
students with SAT-V scores from 431 to 500 and SAT-M scores from 471 to
560 were in the mid-high quartile; and students with verbal scores over 500

and math scores over 560 were in the highest quartile.
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The comparison of each group’s Verbal and Math SAT scores to self-
reported high school Grade Point Averages supported the previous finding.
Within every SAT score category, girls received higher grades than boys. In
the highest verbal quartile, there were 5 percent fewer A+ males than
females ar.d in the highest math quartile, there were 10 percent fewer males
than females.

TABLE 29

Comparison of GPA to SAT Quartiles by Sex*

Percentage of Girls scoring in
each Quartile on Verbal SATs

Percentage of Boys scoring in
each Quartile on Verbal SATs

Quartiles Quartiles
GPA Low- Mid- Low- Mid-
CATEGORY  Low Mid High High Low Mid High High
A+to A 3 7 16 34 2 5 11 29
A-to B+ 19 30 40 43 15 23 34 39
B to B- 48 46 36 20 42 46 40 25
C+toF 30 17 8 3 41 25 14 6

Percentage of Boys scoring in
each Quartile on Math SATs

Percentage of Girls scoring in
each Quartile on Math SATs

Quartiles Quartiles
GPA Low- Mid- Low- Mid-
CATEGORY  Low Mid High High Low Mid High High
A+to A 2 7 17 39 1 3 8 29
A- to B+ 19 32 43 43 11 20 32 41
B to 3- 49 46 34 16 4> 48 44 25
C+toF 30 14 6 2 45 28 16 5

*Since 7 percent of the students did not report grades, these quartiles are approximations But even with
all students reporting grades, the conclusions would not change sigruficantly

Other Explanations

8 Omission of Cuestions: Another critical discovery came from the
analysis of the number of wumen and men who omitted each question (left
the answer blar %) on the test: women omitted more gizestions than men bya
surprisingly wide .rargin in both Math Sections. A larger percentage of girls
than boys left all but 10 of the 60 Math questions blank; girls’ omissions
equalled boy:"on 9 of the 10 and were lower than boys’ on only one question
(Section 2/2.). An even larger percentage of girls aiso omitted the last 5
questions in both Verbal Sections and the last 10 questions (except number
24) in both Math Sections. The number of omissions for each giestion by
sex can be found in Appendix G.
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Several theories suggest explanations for girls’ greater tendency to omit
items. Graf and Riddell (1972) found that girls were slower than boys at
solving math problems set in a traditio .al male context; they suggested that
“one could significantly decrease between-sex differences in problem-
solving by giving power tests rather than tests which rely heavily upon
speed.”

Research also shows that girls are less likely to be risk-takers and to guess
at the right ¢nswer, largely because of their different upbringing
socialization, and earlier education (deNys and Wolfe, 1985; Sadke: and
Sadker, 1985). Linn, DeBenedictis, Delucchi, Harris and Stage (1987) found
that 13 to 17 year old girls were more likely to use the “I Don’t Know”
response on the National Assessment of Educational Progress (NAEP)
science assessment, “especially for items with physical science content or
masculine themes such as football.” They suggest that “an unwillingness to
take risks may ... lead females to avoid giving a definite answer.” john D.
Miller and Robert Suchner at Northern lllinois University are conducting a
“Longitudiaal Study of Ainerican Youth,” using the 1987 7th and 10th
Grade National Probability Sample, and have found that gender differences
appeared favoring females on NAEP math tests when the “I don’t know” option
was removed. These test results correlated well with the students’ 7th and
10th grade classroom performance, where girls were earning higher grades
than boys, in contrast to NAEP tests with the “1don’t know” option, where
girls scored worse than boys. Their research on the NAEP science tests is
finding results similar to Linn, et. al.

Another conclusion that could be drawn from these studies is that girls
may be more likely to follow instructions or “play by the rules.” Before each
administration of the SAT, the monitor reads the following instructions:
“Scores on these tests are based on the number of questions answered
correctly minus a fraction (1/4 point per question) of the number of
questions answered incorrectly. Therefore, random or haphazard guessing
is unlikely to change your scores” {The Supervisor's Manual, The College Board,
1988-89). This admonition about guessing—with the information that
students are penalized for wrong answers—is probably taken more
seriously by girls (it is interesting to note that the “guessing penalty” has
been removed from the Graduate Record Examination (GRE) but not from
the SAT).

As research on the “I don’t know” option shows, girls are more hesitant
about guessing when they are not sure of the correct answer, while boys are
more willing to guess and probably take the SAT monitor’s warning less
seriously as well. As Harvard’s Carol Gilligan told Rosser i 1987, “this test is
a moral issue for girls; they think it is an indication of their intelligence, so
they must not cheat. But boys play it like a pinball game.”

@ Time Pressure: To determine whether either sex was mors affected by
time pressure, males’ and females’ performance on the last 10 1tems on e.ch
section of the test were compared to their performance on the rest of the test
and to each other. A larger percentage of girls than boys omitted the last 5
questions on Verkt:l Section 1 (a science reading comprehension passage
about a comet) and Verbal Section 4 (analogies). But, large percentages of
both sexes omitted questions in the middle of both sections—on analogies,
antonyms, and another science reading comprehension passage. In a
number of cases, a larger percentage of boys than girls omitted these
questions, indicating that content as well as timing was a problem for both
sexes.

However, the omissions on the Math Sections told a differentstory. Both
males and females omitted the last 9 questions on Math Section 2 and nearly
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all of the last 9 questions on Math Section 5 in larger percentages than for
most of the other math questions, indicating that both boys and girls ran out
of time. But on all but one of these final questions, a larger percentage of
girls omitted thein than did boys. This indicates that girls have a greater
problem with time pressure on the Math Sections of the test than boys do.

Research on differential speededness has been sparse. ETS researchers
Wild, Durso and Rubin {1982) studied the effects of increased time on the
verbal and math experiment-l sections of the GRE, also published by ETS, to
determine whether increasing the amount of time per question (while
controlling for ability) improved the scores of women, African Americans
and people returning to college after a number of years out of school. They
found that "a larger proportion of examinees complete the experimental
tests when given additional time [but] this extra time does not differentially
help any of the groups studied.” They concluded that theimpact of timing on
test scores by ability level, particularly within these subgroups, requires
further study. Wendler and Carlton (1937) also advise further examination
of differences due to speededness, saying that “differential performance may
appear ... at least partially, as a result of test speededness rather than as a
reaction to specific item characteristics.” And Wing (1981) found that
practice effects can be decreased by increasing the time available per
question.

As noted earlier, research shows that girls take longer to solve math
problems set in male-oriented contexts. According to ETS researchers
Lawrence, Curley and McHale (1988), girls also find technica! science
reading comprehension passages and "true science” sentence compictions
(as opposed to “surface science”—items whose context could be easily shifted
to politics, art or economics) mcre difficult, suggesting that additional time
would be helpful for these questions as well.

It is important to note that this artificial emphasis on speed is the
antithesis of the current educational interest in teaching higher level
thinking skills. This type of speeded test rewards the facile test iaker rather
than the sophisticated, thoughtful thinker who gathers new information
and organizes, evaluates, and expresses original thoughts clearly and
concisely. California State University Professor Arthur Costa, a leader in the
field of critical thinking, explains that: “In teaching students to think, the
emphasis is 1ot on how many answers they know. Rather, the focus is on
how they beh.ve when they dont know.” Costa suggests that a key measure
of a student’s growth in intellectual behavior is a decrease in what he calls
“impulsive answers”: “As students become less impulsive, we can observe
them gathering more information before they begin a task, taking time to
reflect on an answer before giving it . . . and planning a strategy for solving a
problem ' (Costa, 1985). Obviously, higher level thinking behaviors suck as
these cannct be used or tested on a speeded test such as the SAT.

@ Socioeconomic Factors: This study corroborated other research which
has found that social class, measured by parental education and income, was
highly correl~ted with SAT performance for both sexes. However, a gender
gap of 49 points or larger remained at every educational and income leve!.

® Parents’ Education: The 120,000 students in the sample were separated
into six levels of parental education (parents with graduate degrees, parents
with some gra