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Graduate Record Examination (GRE) Scores as an Assessment Tool

GRE Scores As an Assessment Tool 2

Abstract

Each year this research II, land-grant university subscribes to a service of Educational
Testing Service (ETS) to receive regular updatés of Graduate Record Examination (GRE)
scores from individuals who wish to attend, or have previously graduated from, this institution.
In addition to the subscription expense, there is an additional expense involved in getting the
results into a database and maintaining it. This paper focuses on making a determination of
whether the GRE scores are a legitimate assessment tool. A discussion of GRE scores is
provided along with the results of a study to determine whether meaningful information can be

provided by a “talent development perspective” suggested by Alexander Astin.
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Introduction

For more than a decade, postsecondary institutions have been faced with increasing
demands for accountability. These demands come both from regional accrediting bodies such
as the Southern Association of Colleges and Schools (SACS) and mandates from state
legislatures. With SACS the accountability function falls under the auspices of “institutional
effectiveness,” with an emphasis on use of the results for continued improvement of programs
and services. As a result of the increased focus on accountability, most states have mandated
some type of assessment activities requiring institutions to demonstrate accountability for the
graduates they produce. Quite often the focus of the legislated accountability is on the
reporting of numbers rather than the improvement of programs and services.

Although SACS, as well as most other regional accrediting bodies, does not specify
what data should be collected to demonstrate institutional effectiveness, they do provide a list
of types of data which could be used. Because the data collection methods and the types of
data to be collected are not specified, institutions have struggled with decisions about which
types of data to collect, how to collect them, and when to collect them. In the cases of
legislated accountability, the methods and the data types are often clearly specified. In
attempts to help clarify what institutions might use to provide evidence of accountability,
several authors have compiled lists, or checklists, of data types that might be used (Bottrill &
Borden, 1994; Jacobi, Astin, & Ayala, 1987; Nichols, 1991). Nearly all of these lists suggest
the Graduate Record Examination (GRE) scores as an indicator which institutions could use.
The legislature in South Dakota went so far as to mandate the reporting of GRE scores as part

of institutional accountability in that state (Banta, 1993).

Ui



GRE Scores As an Assessment Tool 4

Why the popularity of GRE scores as an indicator of either accountability or
institutional effectiveness? Availability is probably one of the top reasons. Also, since the
GRE is completed after the college program, the common belief appears to be that if the
institution provided a “quality” education, then individuals who take the GRE will have that
reflected in their scores. Since it is a nationally normed, standardized examination, it is
relatively easy to determine how the graduates from a particular institution compare with
others. However, for an outcome indicator to be useful for assessment purposes, it should
meet several criteria: 1) it must be accessible to the institution with relatively few resource
costs, 2) it should provide some unique insights into the programs or processes of the
institution above and beyond other information which is already available, and 3) it should
provide information which is detailed enough to allow the institution to make changes to
improve programs.

The GRE scores are accessible. For a relatively small fee, Educational Testing Service
which produces the GRE, will provide an institution with score reports, both on paper and in a
data file, which can then be used for additional analyses. At this institution, and the authors
suspect at many others, the additional analyses consist of providing mean scores broken out by
college or department. Those mean scores are then compared to national norms to determine
how well the institution is doing in preparing graduates.

Whether the GRE provides unique insights not available through other sources is a
more difficult question. Several studies point to the fact that GRE scores and Scholastic
Aptitude Test (SAT) scores are very highly correlated (Angoff & Johnson, 1988; Astin, 1991).
In the study by Angoff and Johnson (1988), the correlation between the two sets of scores was

reported to be .86, indicating that approximately 74% of the variation in GRE scores could be
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accounted for by knowledge of the SAT scores. Simply translated, this means that how well a
graduate will do on the GRE, after having been affected by the institution for four or more
years, can be very accurately predicted by knowing how well the individual did on the SAT
examination prior to enrolling in college. Another way of thinking about this is that the
institution can not, without further analysis, take credit for producing a given score on the
GRE since the majority of that score appears to be based on entering characteristics of the
individual and not on anything the institution provided. This finding was also supported by
Alexander and Stark (1986), “Apparently, student characteristics are more predictive of GRE
area scores than institutional characteristics. This finding indicates that changes in learning
may not be attributed to institutional characteristics, but perhaps must be examined at a lower
programmatic level,” (p. 18). Studies have also found that the score is related to the gender of
the test-taker with males scoring significantly higher on the quantitative portion than females
(Angoff & Johnson, 1988).

The GRE provides three scores to the institution: a verbal score, a quantitative score
and an analytical score. These three are often combined to form an additional score
representing the total (Verbal + Quantitative + Analytical). The meaningfulness of these scores
for curriculum or program decisions is highly questionable. Since the scores are not broken
down into specific areas within each category, a problem pointed out several years ago by
Jacobi, Astin, and Ayala (1987), the institution is provided with littie useiul information. For
example, if the scores on the quantitative area are not as high as the institution would hope,
there is no way to determine what must be enhanced in the curriculum. The low scores could
come from a weakness in basic math, algebra, trigonometry, etc., but this level of information

is not provided. Thus, the scores do little to provide useful information at the curriculum level.
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Since the GRE appears to add little unique information, and since it can not be broken
down to the curriculum level, its utility as an assessment tool becomes questionable. However,
some studies have found that the GRE score is related to course taking patterns (Angoff and
Johnson, 1988) and that aspect may lend itself to an assessment approach. “The impact of
curriculum and sex was found to be low on GRE-verbal scores, but relatively high for GRE-
quantitative, with students in highly quantitative fields enjoying an advantage over their peers
in less quantitative fields of study.” (p. i).

The course taking pattern is related to the idea of Jacobi, Astin, and Ayala’s “talent
development perspective” (1987) in which the focus is not on how well a student scores on an
examination, but rather on the difference between what the student scores and what he or she
was “‘expected” to score. Alexander Astin (1991) discusses this perspective in much more
detail and makes specific recommendations about how to use the GRE in a “talent
development” approach to assessment. . The current study uses Astin’s approach to determine
whether the GRE scores can be useful with additional analyses.

Methodology

All of the GRE score reports for five years (May 1992 through May 1997) of a
research 11, land-grant university in the Southeast were collected resulting in 5,381
unduplicated scores. These scores were then matched with enrollment data from the student
database using the social security number of the test-taker. This process allowed the
extraction of grade point average (GPA), major field of study, the entering scores on the each
area of the SAT, race, cumulative credit hours earned at graduation and gender. A total of

2,934 useable scores were obtained after matching.
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As a first step in the analysis, following Astin’s (1991) recommendations and based on
his previous findings as well as those of Angoff and Johnson (1988), regression models were
developed using the SAT verbal, and SAT math scores, gender, race, cumulative credit hours
and grade point average of the individuals to create predicted GRE total, quantitative, verbal
and analytical scores. The analyses were conducted using the Statistical Analysis System
(SAS) regression procedure with a stepwise selection model.

In the second step, the predicted GRE was subtracted from the actual GRE score to
provide a difference score, or residual. The residuals were then analyzed by major using a SAS
Means procedure to determine whether any of the residuals were greater than expected
through random variation. Then, the SAS General Linear Model (GLM) procedure was used
to determine whether any of the differences between the mean expected scores and the mean
actual scores were significantly different as a result of the student’s major. In each case, the
procedure identified significant differences between majors. As a result, post hoc analyses
using Tukey’s Honestly Significant Difference (HSD) were conducted to identify which majors
were significantly different.

Findings

The model accounted for 71% of the variance in the GRE Total score, 69% of the

variance in the GRE Quantitative score, 66.1% of the variance in the GRE Verbal score and

o

43.5% of the variance in the GRE Analyticai score. See Tabies 1 through 4 for model details.



Table 1

Summary of Stepwise Regression Analyses for Variables Predicting the GRE Total Score

GRE Scores As an Assessment Tool

(N=2,537)

Variable B Partial R Model R?
SAT Math 0.498 0.584 0.584
SAT Verbal 0.378 0.111 0.695
Gender (Female) -0.075 0.005 0.700
GPA 0.079 0.005 0.705
Race (Minority) -0.039 0.003 0.708
Age 0.041 0.002 0.710
Table 2

Summary of Stepwise Regression Analyses for Variables Predicting the GRE Quantitative

Score (N=2,537)

Variable B Partial R  Model R?
SAT Math 0.691 0.653 0.653
Gender (Female) -0.173 0.024 0.677
GPA 0.096 0.008 0.685
CUMCREDIT 0.043 0.002 0.687
Age 0.035 0.001 0.688
SAT Verbal 0.039 0.001 0.689
Race (Minority) -0.026 ’ 0.001 0.690
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Table 3

Summary of Stepwise Regression Analyses for Variables Predicting the GRE Verbal Score

(N=2,537)

Variable B Partial R? Model R?
SAT Verbal 0.745 0.639 0.639
Age 0.100 0.010 0.649
Gender (Female) -0.064 0.005 0.654
GPA 0.067 0.005 0.659
SAT Math 0.041 0.001 0.660
Race (Minority) -0.029 0.001 0.661
Table 4

Summary of Stepwise Regression Analyses for Variables Predicting the GRE Analytical Score

(N=2,537)

Variable B Partial R* Model R?
SAT Math 0.450 0.365 0.365
SAT Verbal 0.257 0.056 0.421
Race (Minority) -0.090 0.008 0.429
Sex (Female) 0.053 0.004 0.433
GPA 0.036 0.001 0.434
CUMCREDIT -0.027 0.001 0.435

The mean residual, the mean of the differences between the actual and predicted scores
for each group, was analyzed using the SAS means procedure. The means procedure was used
to determine whether the differences were greater than would be expected due to random
variation.

The residuals were also analyzed using the SAS GLM Procedure to conduct an analysis

of variance using the major of the individual as a classification variable. The resulting ANOVA
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provides an indication of whether the differences in the variation of the residuals might be a

result of the individual’s major. The results of the ANOVA appear in Tables 5 through 8.

Table 5

Summary of Analysis of Variance of GRE Total Scores using Undergraduate Major

Source DF F PR>F
Undergraduate Major 13 5.06 0.0001
Table 6

Summary of Analysis of Variance of GRE Quantitative Scores using Undergraduate Major

Source DF F PR>F

Undergraduate Major 13 13.68 0.0001

Table 7

Summary of Analysis of Variance of GRE Verbal Scores using Undergraduate Major

Source DF F PR >F

Undergraduate Major 13 3.68 0.0001

12
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Table 8

Summary of Analysis of Variance of GRE Analytical Scores using Undergraduate Major

Source DF F PR>F

Undergraduate Major 13 1.77 0.04

In each case, significant differences were found to exist based on the mean of the
residuals by major and post hoc analyses were conducted using Tukey’s HSD to determine
which means were significantly different.

Discussion

Several majors caused the actual GRE score to be higher than predicted while several
other majors caused the actual GRE score to be lower than predicted, although primarily in the
area of the GRE quantitative score. In those cases where the actual score was higher, Astin
(1991) would say the institution, through its programs and processes within that major was
adding value to the student by increasing the GRE score above what would be expected. In
the cases where the actual score was lower than predicted, the alternative would be true and
the institution would be viewed as holding the student back froﬁ his or her true potential. The
difference in this approach from a direct use of the GRE scores is that it makes a statistical
attempt to adjust for the entering characteristics of students (by taking into consideration the
variables used in the model). As discussed earlier, it is not surprising to find that bright
students who do well on the SAT also do well on the GRE. The approach discussed above is a

method of factoring out the impact of the programs of the postsecondary experience.
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The question remaining, from an assessment perspective, is whether this approach
provides information which can be used to improve programs and services of the institution. It
would appear doubtful. Although the results allow some majors to boast that they enhance the
skills of students as defined by performance on the GRE, it does not provide information that
could be useful at the curriculum level. For example, knowing that Major X, as a major at this
institution, appears to hold back students from their potential in mathematics, provides nothing
which could be used directly to improve the program within Major X. Only a gross approach
is suggested and that would be to generally strengthen the mathematics portion of the Major X
curriculum. Such an approach may not be feasible with accreditation requirements and the

normal time-to-degree expectations of students, parents, and legislators.
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