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The GRE in Admissions: Examining the Evidence and Arguments

Abstract

A recent trend in graduate admissions has been to eliminate the requirement to submit GRE
scores (called “test optional”), or even to prohibit their use in admissions decisions. This paper
summarizes the arguments for and against the use of standardized tests in general, and the GRE
in particular. The GRE provides a comparison that is at least facially objective, though scores
may be influenced by factors such as test anxiety. GRE scores seem to predict outcomes like
GPA and degree completion, but different surveys and statistical methods lead to different
conclusions. The GRE may enable programs to better target their admission offers to students
who can succeed, but it may also discourage minority applications.

1. Introduction

Every graduate program desires—or should desire—to admit only students who will be able to
succeed in their course of study. At the same time, almost all programs are committed to
broadening educational opportunity by admitting non-traditional students and seeing them
through to graduation. Standardized tests such as the Graduate Record Exam were conceived as
a way to discover talent that would not be apparent using traditional metrics such as prior
educational background and grade-point averages. The GRE arose as a joint research project by
Harvard, Yale, Columbia, and Princeton in 1936 [1]. The University of Wisconsin was the first
outside school to use it, on an experimental basis, in 1938 [2]. In 1949, the GRE was acquired
by the Educational Testing Service [1]. Its latest revision, in 2011, turned it into a fully adaptive
test, meaning that a student’s answers to initial questions were used to tune the difficulty of
subsequent questions. It also allowed students to go back to questions they had skipped, or
change their answers to previously completed questions [3].

The GRE’s aim is honorable: to provide an objective estimate of a student’s readiness for
graduate study. But it has come under fire for a perceived tendency to decline or discourage
applications from racial minorities and lower socio-economic status students. A number of
research studies have examined questions like whether the GRE actually provides an objective
comparison, whether students can get an unfair advantage from test-preparation services, or
whether the GRE has predictive validity; that is, whether it can effectively forecast which
students will complete the program they are seeking admission to. Because of a number of
confounding factors, these questions are difficult to address directly, so studies differ markedly
in their conclusions. This paper will endeavor to analyze some of the assumptions and results,
and explain why observers draw such different conclusions.



The paper is organized as follows. Section 2 investigates whether the GRE provides an objective
comparison of the applicants’ abilities for graduate study. One issue that figures prominently in
this discussion is cost—the claim that the GRE discriminates against poorer applicants. It merits
its own analysis, in Section 2.1. A separate issue is predictive validity, which is taken up in
Section 3. Given that schools desire to admit students who can succeed in their programs, an
admission test can help if and only if it helps to separate those who can succeed from those who
wouldn’t. This question has been hotly debated, but ultimately, it comes down to whether the
GRE adds predictive value to admissions decisions, not whether the GRE can be used to predict
outcomes on its own. Section 4 describes the most prominent alternative to the use of
standardized tests: holistic admissions. Regardless of how accurate metrics such as the GRE are,
admissions decisions are about individuals, and no individual’s competencies can be fully
captured by a set of numbers. But is it practical to make effective comparisons of individuals
apart from using a set of measures? Section 5 summarizes the issues covered in the paper, and
provides a table of points and counterpoints.

2. Obijectivity of Comparison

The goal of a standardized test is to provide an objective measure of a candidate’s academic
abilities. It attempts to provide a uniform way to compare candidates from various institutions,
courses of study, and educational backgrounds. Few institutions, however, would use the GRE
by itself to make admission decisions [4]. Standardized tests are useful, but they work best when
combined with other indicators, including undergraduate grades. Exam results and academic
transcripts together offer a more complete picture of a candidate's chances of succeeding in
graduate school [5].

Standardized testing is intended to create a level playing field for all applicants. All candidates
take the same exam in the same circumstances. This means that test results are less influenced
by bias or personal ties, resulting in a more meritocratic selection process [6]. Standardized
tests are administered according to established procedures, and results are assessed according to
well defined criteria. The fact that both candidates and institutions are aware of how tests are
scored and interpreted helps make the admissions process transparent and fair [7]. Test results
can be used as a benchmark to compare an applicant's performance to national norms. This can
assist in determining a candidate's standing in relation to others from very different backgrounds.
For international applicants, standardized tests serve as a common metric that transcends
differences in educational systems and grading scales.

On the other hand, the objectivity of standardized tests has been called into question for many
reasons. One prominent reason is cultural bias [8]. This can potentially influence questions
designed to measure intelligence; one example given by Kim and Zabelina [9] is a case where
Westerners and Liberians were asked to sort 20 objects into categories. Westerners tended to
group them into categories like foods, implements, containers, and clothing, whereas Kpelle
people tended to group them by utility, placing a knife with a potato because the knife could be



used to cut the potato. Socioeconomic bias is another concern. Students who can afford test-
prep services may have a significant advantage over those who cannot [10] (we return to this
issue in Section 2.1). Some, such as the National Education Association, believe that the well
documented and persistent tendency [11] of minority students to perform more poorly on these
tests is evidence of racism [12]. They note that standardized testing rose to prominence in the
eugenics era, when it was common to believe that intelligence was heavily influenced by race.
The argument is not that these tests are designed to be biased, but just that the developers lack
the cultural competence to understand different groups’ knowledge base, and thus that the tests
inadvertently exhibit bias against members of those groups.

Language is a hurdle for many test takers. Since the tests are administered in English, students
from other linguistic backgrounds may not perform up to their ability, particularly on the verbal
portion [13]. One recent study [14], though, challenges this assumption. Moreover, the tests are
not designed to measure soft skills and leadership, which are important factors affecting success
in graduate school [15]. It should be noted that the Educational Testing Service, which
administers the GRE, is aware of this limitation and is working on another test to assess these
attributes [16]. But it is not part of the current GRE.

Test anxiety [17] is another reason why standardized tests might not provide an objective
comparison of candidates. Many students experience feelings of worry, nervousness, and self-
doubt before or during an exam. If it affects their performance, then their test scores are not an
authentic indication of their ability to succeed in a graduate program. One study of GRE test-
takers in 1986 [18] showed that a higher degree of anxiety was associated with poorer
performance on the test. A followup study using a computer-based version of the GRE failed to
find that the handicap of test anxiety could be mitigated by electronic, rather than paper-based,
administration [19]. Though anxiety in these studies was self-reported, it is corroborated by
medical evidence. One study looked at test anxiety in 93 third- to eighth-grade students in a
New Orleans charter school [20]. It found that students with the largest changes in cortisol on
test day performed worse on standardized tests. The article claimed that test anxiety could
reduce test scores by up to 12%, but it is not clear how this conclusion was arrived at.

Another concern is that undergraduate institution plays a role in determining GRE
performance. Some research shows that students from selective undergraduate schools perform
better than students from less selective schools [21]. This could be because those institutions
offer more challenging courses, which better prepare students to excel on the GRE. However,
this observation doesn’t establish that the GRE is unfair. After all, students get into selective
institutions by demonstrating aptitude, so they might be expected to exhibit greater aptitude for
graduate study. To establish that a good undergraduate institution confers an unwarranted
advantage, one would have to show that, once admitted to graduate school, students from
selective undergraduate institutions perform below expectations relative to their peers from
lower-ranked schools. And there does not seem to be any research addressing that question.



2.1 The issue of cost

Cost figures into the impact of the GRE in two separate ways. First, some students might be
discouraged from applying because they can’t afford the $205 fee—or because they can’t afford
to to take it multiple times in an effort to improve their score. The American Psychological
Association reported that as schools dropped their GRE requirements, their applications for both
masters and doctoral programs increased [22]. However, the data did not separate schools that
continued to require the GRE from schools that dropped it, so it is not obvious that dropping the
requirement was the reason that applications increased. At first glance, it might appear that the
GRE is a minor expense compared with the expense of application fees to multiple institutions,
and later, of graduate tuition. But that is not necessarily the case, because talented students may
receive assistantship offers [23], which will pay their tuition when they matriculate. For such
students, especially from poor countries or poor families, the cost of the test may be a major
burden that can be averted if they simply avoid applying to programs that require the test.

The second reason that the GRE may discriminate socioecomically is because wealthier students
can afford to take test-preparation programs to boost their score on the test. On this issue, much
more research has been done on the college admissions tests than on the GRE, but the same
considerations would seem to apply to both, so the SAT/ACT results may be applicable.
Montgomery and Lilly [24] found an increase of 23.5 points on the SAT verbal and 32.7 points
on the SAT math for students in test-preparation programs compared to those who weren’t.
Beginning preparation earlier and taking more practice tests helped students to improve their
scores more [25]. The same effect has been observed for the ACT test [26]. Use of the ACT
Online Prep program, where 6 practice sessions raised scores 1.22 points, and 16 practice
sessions were associated with a 1.60-point increase [27].

As to research on the GRE itself, Swinton and Powers created a preparation course [28] for the
analytical portion of the GRE, which was new at the time (1983). They found that, even
controlling for other factors such as scores on the other GRE portions, the coached students
scored 66 points higher on the 200-800 scale then in effect. As a result, the analytical portion of
the test was redesigned, and the two “most susceptible” types of questions were removed [29].

Taken at face value, these findings would support a claim that the GRE is inequitable. But was it
the prep course or the studying that raised scores? Powers and Swinton [30] repackaged their
prep course for self-study. Students who used it in as little as four hours of self-study raised their
scores by 53 points, or 80% as much as the coached students. The same phenomenon has been
observed with the SAT. The College Board developed a booklet called “Taking the SAT” and,
in a prepublication experiment, sent it to a random group of high-school juniors who had
registered to take the test [29]. Those who simply received the booklet scored a significant 8
points higher on the math portion of the test (differences on the verbal portion were not
significant).



It is by now well established that students can raise their scores by using effective study habits,
which they can learn either from a test-preparation program or self-study materials that are
widely available from the testing services” own web sites. This means that the advantage to
wealthier students is limited, but obviously it still remains to some extent, because more people
will persist at an activity if they have someone else supporting them in the endeavor than if they
have to do it on their own.

Another implication is worth noting. The testing event itself helps students learn material. This
is called the testing effect [31]. Candidates who study for an assessment will retain more
knowledge than candidates who don’t. To the extent that standardized-test requirements induce
applicants to study, the tests themselves will help candidates succeed, relative to those who don’t
take the test and thus have no special incentive to study.

In the context of test preparation, there are at least two ways to interpret “fairness.” As noted
above, one interpretation is that those who have the benefit of being coached may outperform
those who don’t have someone to mentor their progress, whether or not they have access to prep
materials. Another interpretation is that test-prep services might raise the scores of their clients
without actually improving their readiness for graduate study, and in so doing, deceive graduate
programs about these students’ likelihood of success.

Unfortunately, there doesn’t seem to be any research on whether test-preparation services
actually improve the performance of students who go on to graduate school. This would in any
event be a difficult experiment to undertake. Many factors influence student success in graduate
programs, so even if a student's GRE score improves significantly but their performance remains
stagnant, it would be difficult to attribute this solely to test preparation. Other factors confound,
including the fact that motivation correlates with both test preparation and success in a graduate
program.

So, if we seek an answer to the question of socioeconomic bias, perhaps the best answer is that
more-affulent students may indeed perform better, but isn’t that the case in almost any
educational setting?

3. Predictive Validity

A good academic program will endeavor to admit students who will be able to complete the
program successfully and graduate. This is in the best interests of both the student and the
program. Students who drop out have wasted a significant portion of their life and have suffered
a blow to their self-esteem [32] that may be difficult to recover from. Programs that have many
failing students in their midst are wasting resources and diverting staff time away from students
who would benefit from that interaction. So standardized tests, if they are to be useful, must aid
in predicting which students will be able to succeed.



The degree to which a test result may reliably forecast a future event, such academic
achievement or professional success, is known as predictive validity. Many studies have
examined the degree to which the GRE is able to predict various outcomes, such as first-year
GPA, cumulative GPA, number of papers authored (research productivity) , and successful
degree completion. The results of these studies are not consistent or conclusive, depending as
they do on the type and level of the program, the discipline, the sample size and diversity, and
the statistical methods and controls.

However, some general observations can be made based on the literature. Kuncel et al. [33]
performed a meta-analysis of nearly 100 studies involving 10,000 students. They report
operational validities of 0.38 and 0.30, respectively, for the predictive validity of the GRE-V and
GRE-Q for masters-level GPAs. For doctoral students, the corresponding values are 0.27 and
0.28. They conclude, “The primary implication of these findings is that the evidence suggests
that both doctoral and master’s programs can continue to use the GRE and expect that it will
provide useful predictive information about their students.”

Now, it is not always clear what constitutes a “good” operational validity. An operational
validity is a correlation coefficient, so it can range from —1 to 1. A positive score means that
higher predictor scores (GRE scores) are associated with higher “criterion scores” (in this case,
GPAs). Whether a particular operational validity is “good” depends on the context. If the
operational validity is 1.0, that indicates an extremely strong relationship. An operational
validity near O implies a negligible relationship. In the context of educational testing, an
operational validity of 0.3 may be considered acceptable, though in other fields, such as
personnel selection, values in the range of 0.5 are sought [34]. Operational validities of 0.3 have
also been observed in correlating SAT scores with undergraduate grades [35]. One critique of
the GRE is that undergraduate grades are better at predicting graduate achievement [11]. But
that does not mean it is useless, because, for example, the combination of SAT + high-school
grades have been found to be a better predictor of undergraduate grades than either is alone [35].

Taking a different perspective on predictive validity, a recent meta-analysis by Feldon et al. [36]
of 201 studies found that GRE score predicted only 4% of variance in overall GPA. They frame
their results from the perspective of critical whiteness, which “recognizes that racism is both a
historic and a current reality, permeating every aspect of society and experience.” They say that
education, among other facets of society, has been designed to reinforce systems of power that
benefit white communities. They hypothesize that the lower correlations they observe compared
to Kuncel et. al. is because the predictive validity of the GRE has diminished as the graduate
population becomes more demographically diverse.

In a 2019 study of admissions to 27 Physics Ph.D. programs of diverse national rankings, Miller
et al. [37] concluded that neither the GRE Verbal nor the GRE Physics scores had a significant
relationship with completion of the program. However, Weissman [38] takes issue with this
conclusion, noting that students with low GRE scores who were nonetheless accepted by



competitive programs probably had other factors strongly in their favor, such as letters of
recommendation or previous research experience. This tends to make it look like GRE scores do
not matter, while the GRE nonetheless helped identify other promising students who
subsequently completed their program.

In fact, a problem known to statisticians as range restriction makes predicting outcomes based
on GRE scores—or any other input—considerably harder than it seems at first glance. The
problem is that one knows the outcomes only for the candidates who were accepted and
matriculated, and they are far from a representative sample, because they impressed the
admissions committee enough to be accepted. These are the candidates who are expected to
succeed. Their GRE scores likely fall in a much narrower (“restricted”) range than all of the
candidates who applied. Knowing whether their GRE scores are correlated with success does
not answer the question about whether the GRE is predictive.

To make this clear, consider an average college class. Does a student’s score on the first
midterm predict their score on the final exam? Well, someone who gets, say a D, on the first test
would be expected also to score poorly on the final exam. Some such students would overcome
obstacles and improve their performance, but those are presumably the exceptions. Conversely,
those who get As on the first exam will very likely get As on the final. So we would probably
find that the score on the first midterm is moderately to highly predictive of the corresponding
score on the final exam.

But suppose instead, we restrict ourselves to consider only the students who made an A on the
first test. Does their relative score on the first test predict where they will fall compared to others
on the final exam? Probably we would not be so successful in predicting. Someone who got an
A on the first test might well get an A on the final, but we should not expect the top two or three
students on the first test to also be the top two or three on the final. The small differences
between their performances on Test 1 are too modest to give a firm indication of where they will
rank on the final exam.

This same issue arises when we attempt to predict outcomes based on GRE scores. If we could
know whether the low-GRE students who were rejected would have finished their program and
graduated, only then could we tell if GRE scores truly predict the outcome of graduation. But
we don’t know that; we know only the outcomes for the matriculated students. And they may be
too close in GRE and/or other characteristics to meaningfully predict differences in outcomes. If
we were unaware of range restriction, we might conclude that the GRE does not predict
outcomes when actually it does.

There exist statistical techniques to correct for range restriction, and they were employed in the
Kuncel meta-analysis [33]. A recent study by Dahlke et al. [39] analyzed SAT results, correcting
for range restriction as well as the different courses taken by students. They concluded that with



these adjustments, the SAT (not the GRE!) predicted undergraduate academic performance of
women and racial minorities as well as it predicted for white students and men.

Kuncel’s meta-analysis found that the GRE was an equally good predictor for masters and Ph.D.
programs, but some recent studies call that into question. Petersen et al. [40] looked at STEM
programs at four flagship state institutions in the Northeast, following 1805 US citizen and
permanent-resident students. They found that for women, the GRE scores of those who
completed their program were similar to the scores of those who left, and, counter-intuitively, the
scores of men who left the program were higher than those of men who completed their
program. And Sealy [41] performed a small study using admission data from Vanderbilt
University’s Initiative for Maximizing Student Diversity. This study collected GRE scores but
did not use them in making admission decisions. It involved students from the 1% to 91
percentile on the GRE. GRE scores had no relationship to various metrics of productivity,
including publications, time to degree, and faculty evaluations. Although this study was small,
consisting of 32 students, 28 of whom had completed their degrees at the time of publication, it
represents an attempt to deal with the challenge of range restriction in a field experiment, rather
than just with statistical techniques. Feldon [36] mentions this study as raising the possibility
that range restriction may have overstated the predictive value of the GRE.

4. The Holistic Approach

The alternative to using test scores to determine admission is frequently called the holistic
approach. In a holistic approach to admissions [42], applicants are treated as whole individuals,
with several attributes considered, rather than just numerical measures such as grades and test
scores. These factors may include academic achievements, such as class rank and rigor of
coursework. Extracurricular activities are also included, from the standpoint of participation, but
also especially of leadership. Personal statements provide insight into the applicant’s goals,
character, and aspirations. Letters of recommendation give the perspective of the candidates
teachers and mentors. A final factor may be the applicant’s demonstrated enthusiasm for the
school.

However, holistic review is expensive. Instead of comparisons that can be performed by a
computer, it requires considerable staff time to collect and assess all the elements. It may not be
affordable for programs in high demand; Harvard, for example, received nearly 6,000
applications for graduate engineering graduate programs last year [43] and the University of
Michigan reported over 13,000 [44].

Bastedo et al. [42] performed a mixed-methods study including surveys, focus groups, and a
simulation to see how admissions officers implemented holistic review. They surveyed 311
admissions officers at 174 colleges and universities. Their simulation found that holistic review
was significantly more likely to admit low-SES (socio-economic status) students. However,
holistic review means different things to different people. Highly selective colleges implement it



in a different way than less-selective institutions [45]. The authors observe that confusion about
how reviews are conducted seems to induce high-income parents to engage admissions
consultants to help their children gain acceptance at their institutions of choice.

Echoing this concern, Woo et al. [4] question whether the criteria espoused by holistic
assessment are less biased against low-SES students than test scores would be. Undergraduate

Table 1. Summary of arguments for and against use of the GRE

Pro-GRE

| Anti-GRE

Section 2. Objectivity of comparison

Provides a meritocratic selection process; results not
influenced by bias or personal ties [6]

Questions and scoring may be culturally biased, giving
an advantage to European-derived (Western) cultures
and a disadvantage to other races [8].

Students who engage in self-study for the test do almost
as well as students who take a preparation course [30].

Socioeconomic bias may favor students who have the
money for test preparation [10].

The cost of the test may discourage less wealthy
students from applying to schools that require it [22].

Non-native speakers of English may be disadvantaged,
especially on the verbal test [13].

Since all are aware of how assessment works, results
are transparent [7].

The administration process may be unfair to students
who suffer from test anxiety [17].

Tests are not designed to measure soft skills, which are
important to success in graduate school [15].

Results can be used as a henchmark to compare
performance to national norms [7].

The GRE may provide an unfair advantage to students
who come from selective undergraduate schools [21].

Section 3. Predictive validity

The GRE by itself is moderately predictive of graduate
GPAs, and likely even better if used in conjunction
with undergraduate grades [33, 35].

The GRE by itself predicted only 4% of the variance in
graduate GPA, according to a meta-analysis of 201
studies [36].

Students with low GRE scores who are nonetheless
accepted have other factors in their favor, which may
influence success [38].

Because of range restriction, statistical studies tend to
underestimate the predictive validity of standardized
tests [33].

In-depth studies of particular graduate programs have
found that the GRE lacked predictive validity [40, 41].

Section 4. The holistic approach

Holistic review is too expensive for programs that
receive large numbers of applications [43, 44].

Holistic review considers all aspects of the individual,
not just metrics that can be reduced to numbers [42].

Students from wealthier families may also have an
advantage on factors used in holistic review [4].

Holistic review is more likely to admit low-SES
students [42].

Lack of transparency in holistic review may encourage
well-off parents to use consultants to help their
children get admitted [45].

Holistic review may raise suspicions of impermissibly
using race as a factor in admisstions [49].




GPA is not more predictive of outcome than GRE scores, and at least one study [46] suggests
that attractive females may get higher grades, indicating that grading is influenced by cognitive
biases. Personal statements may be coached or edited by others. Wealthier students would tend
to receive more help in writing them. Letters of recommendation exhibit poor inter-rater
reliability [47], and may describe applicants of different races or genders differently [48]. The
subjectivity of holistic review may invite suspicion of racial bias, especially in light of SFFA v.
Harvard and UNC, so colleges have been urged to at least collect standardized-test scores from
students, whether or not they are used in admissions, to defend themselves against charges of
discrimination [49].

However, even collecting GRE scores may discourage low-income minority students from
applying. First, there is the cost; given the number of test-optional schools, one can avoid the
expense by not applying to any that require the GRE [50]. Then there are the large differences in
mean scores between races, which may sap the confidence of many minority applicants [4].

5. Summary

Table 1 summarizes the arguments presented in the paper. It cites 11 points on each side of the
issue. Text in plain Roman presents an argument. If the point on the opposite side of the table is
shown in italics, it represents an attempt to answer the original point. For example, the
allegation of cultural bias is seen as a retort to the claim that the GRE provides a meritocratic
selection process. If a point in italics has no counterpart on the other side of the table, it should
be taken as a response to the argument on the line above.

The question of whether to use the GRE is complex. There are many valid points on both sides.
Studies that look at outcomes are necessarily dealing with incomplete data, since outcomes

cannot be measured for students who are not admitted. Even if we had data for large numbers of
student outcomes, that would not put to rest the issues of objectivity and predictive validity. For
it is not evident that results for graduate disciplines taken as a whole are valid for any particular
discipline, nor that results that pertain to masters programs would also apply to Ph.D. programs.

The main alternative to admitting based upon metrics is holistic review. While it seems to admit
more lower-SES students, it would be costly to implement for programs that receive thousands
of applications yearly. Because it is less transparent, it may also invite suspicion that admissions
are influenced by impermissible factors such as race. Perhaps the best that can be said is that
graduate programs should maintain data on admissions factors and procedures and correlate it
with outcomes, so that some of the questions posed in this paper can be answered more
definitively.
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