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ABSTRACT
l ■

The purpose of this study was to examine the inter
correlations among Graduate Record Examination scores ob
tained by applicants to doctoral programs in Education within 
the Graduate School of The University of Arizona. Of special 
interest was the assumption that each GRE Test provides 
unique information which is not provided by the other two 
tests.

Pearson Product Moment correlation coefficients were 
computed for the three possible pairs of the GRE Verbal, GRE 
Quantitative, and GRE Advanced Test in Education. The Verbal 
and Advanced Test in Education were found to be highly cor
related (r = .78). The other two pairs. Verbal and Quantita
tive and Quantitative with the Advanced Test in Education 
were not highly correlated (r = .34 for both pairs).^

The conclusion drawn from this study is that the GRE 
Verbal and the GRE Advanced Test in Education are measuring 
much the same thing and as a result it is recommended that 
the GRE Advanced Test in Education should be dropped from 
the requirements for admission to doctoral programs in Educa
tion.
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CHAPTER I

INTRODUCTION

All applicants to doctoral programs with majors in
departments of the College of Education of The University of

* '
Arizona are required to report scores earned on the Graduate 
Record Examination (GRE). These scores in combination with 
other sources of information are used to screen potential 
candidates for admission to the doctoral programs. Each of 
the Departments within the College assesses the significance 
of the test scores individually and thus each has established 
its own criteria for the relative importance of GRE scores 
in their repective admission criteria.

The College-wide requirement is that the applicant 
report three scores: Verbal (GRE-V), Quantitative (GRE-Q),
and an Advanced Test. Nine Departments require the Advanced 
Test to be the GRE Advanced Test in Education (GRE-AE). The 
Educational Psychology Department allows the student to sub
mit either the Advanced Test in Education or the Advanced 
Test in Psychology (GRE-AP).

Normative data has not been compiled either College- 
wide or by Department on the achievement of applicants on 
the GRE .•
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The Graduate Record Examination:
Aptitude' Test' .

The Aptitude Test of the GRE was designed to provide 
information about the general scholastic ability of students 
at the senior college or graduate school level. It provides 
separate measures of Verbal (GRE-V) and Quantitative (GRE-Q) 
ability. The GRE-V measures verbal reasoning and reading 
comprehension using questions drawn from the humanities, : 
sciences, and social studies as well as activities and rela
tionships of daily life.. ' The GRE-Q consists of questions 
involving algebra, graph and diagram interpretation, and 
general mathematics reasoning.

A description of the abilities measured.by the Apti
tude Test as well as normative data are provided by the ser
vice (Educational Testing Service [E.T.S.] 1975).

The Graduate Record Examination:
Advanced Test in Education

The Advanced Test in Education (GRE-AE) has four 
general areas of coverage: Psychological Foundations, Social
Foundations, Instructional Methods and Curriculum, and Or
ganization and Administration. The examination is not di
vided into discrete sections but father the order of ques
tions is randomized. A description of the Advanced Test in 
Education, sample questions, and normative data are provided 
by the service (E.T.S. 1973a).
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Scores on Graduate Record Examinations are always, 

three digit numbers with the last number being.0. Scores 
on the GRE-V and GRE-Q range from 200 to 900. Scores on .
GRE Advanced Tests range from 200 to 990. Percentile ranks 
are provided which show the relative position of an indi
vidual’s score in relationship to a normative sample. The 
normative sample is made up of all students taking the GRE 
Test during the most recent three year period. While the 
Educational Testing Service provides percentile ranks for 
all examinees, it advocates the usage of local institutional 
norms. It does not provide guidance for setting minimal 
performance levels.

The reliability of the GRE Tests is measured by the 
Kuder-Richardson formula 20. The reported reliabilities of 
the GRE-V, GRE-Q, and GRE-AE.are .93, .92,.and .92 respec
tively. They were computed from ah unspecified period of 
time using equivalent forms of the respective tests. The 
figures reported were adjusted to a hypothetical sample with 
a standard deviation of 100 (E.T.S. 1973b).

Assumptions Underlying the Usage 
of GRE Scores

There appear to be four underlying assumptions for 
the use of the GRE scores in this College. The.first is 
that the GRE Tests provide information which will be differ
ent from other available sources tof information. The second



is that each of the scores is unique and measures different 
abilities. The third is that each of these abilities is 
required to some degree for successful completion of a doc
toral program. The fourth is that each Department’s doctoral 
program is unique and thus the departments should establish 
for themselves the relative importance of each score in ac
cordance with their own criteria for acceptance.

Assumption 1
The first assumption has been tested somewhat indi

rectly. Numerous research studies have been done to evalu
ate the predictive ability of the GRE in conjunction with 
other sources of information.

Willingham (1973) reviewed 43 studies involving 
21,214 subjects in 138 independent sets of data which re
sulted in 618 separate validity coefficients. These studies 
used several predictors besides GRE scores and had several 
different criterion variables. The criterion variables usu
ally were some measure of success in graduate, school. The 
results of this review suggest that GRE scores are more ac
curate predictors of success than undergraduate GPA. They 
also suggest that the GRE-Q is a more valid predictor in 
fields such as science or mathematics than more verbally 
oriented tests. Conversely, the GRE-V has more predictive 
ability in more verbally oriented disciplines. Williams, 
Harlow, and Gab (1970) used the GRE-Q, GRE-V, and GRE-AE



with 14 other predictor variables using Graduated— Not Grad
uated and doctoral GPA as criterion variables and found the 
GRE scores to be the best predictors for the criterion of 
Graduated— Not Graduated. The above two studies suggest 
that since the GRE scores yield different predictive valid
ity coefficients than other predictor variables they are 
probably measuring different sources of variance. If they 
are in fact accounting for variance unexplained by other pre
dictors then the first assumption is somewhat validated.

It should be noted that while the assumption that 
GRE scores provide different information than other sources 
is supported by the above research, this research does not 
support the assertion that GRE scores are accurate predictors 
of success in graduate studies. Thacher and Williams (1974) 
in an extensive review of research involving GRE scores as 
predictors of success in graduate studies concluded that the 
widespread usage of GRE scores as predictors should be ques
tioned as the majority of predictive correlations obtained 
in the studies they reviewed were low and several studies 
yielded non-significant correlations.

Assumption 2
The second assumption, that each of the three re

quired GRE scores is unique and measures different abilities, 
has not been directly studied. Again, most studies involv
ing the GRE scores are predictive ones, using GRE scores as



predictors and some measure of success in graduate school as 
a criterion variable. Most studies have found low correla
tions and have explained, the low correlations as being, due 
to the restricted range of the variables. Some studies re
port the correlations between, the predictor variables but do 
not discuss these correlations in relation to the obtained 
predictive coefficients. Rupiper (1959)' found the correla
tion between the GRE-V and the GRE-AE to be .90, the correla 
tion. between GRE-Q and GRE-AE to be .60, and the correlation 
between GRE-V and GRE-Q to be .48.

Other studies reporting correlations between GRE 
scores are: Sleeper. (1961) who found a correlation of .55
between GRE-V and GRE-Q; Madaus and Walsh (1965) who found 
a correlation of .45 between GRE-V and GRE-Q; and Tully 
(1962) who found a correlation of .47 between GRE-V and 
GRE-Q.

The above reported correlations suggest that the 
GRE-V and GRE-Q are not highly correlated and thus are prob
ably measuring different abilities. The obtained correla
tions between GRE-V and GRE-AE (.90) and between GRE-Q and 
GRE-AE (.60) as reported by Rupiper raise serious doubt as 
to whether the GRE-AE provides information that is unique 
from the information provided by the GRE-V and GRE-Q.



Assumption 3
The third assumption, that the abilities measured by 

the GRE tests are abilities which are necessary for success
ful completion of doctoral programs is not addressed by the 
previously cited literature.

The consistently low predictive correlations yielded 
by these studies suggest that there are other abilities or 
conditions which have a greater bearing on success in doc
toral programs. A possible alternative suggestion is that 
the abilities purportedly measured by the GRE scores are in 
fact necessary but probably present in sufficient amounts in 
all applicants. Applicants to graduate schools have already 
completed at least undergraduate training and at the College 
of Education of The University of Arizona all doctoral can
didates have completed some graduate work. This prior edu
cation may have worked as a selective agent eliminating 
those students who do not have the minimal amounts of the 
abilities measured by the GRE Tests. Thus those students 
accepted into the graduate program may have higher amounts 
of the measured abilities but these amounts may exceed the 
minimal amounts required.

Assumption 4
The fourth assumption, which is that each depart

ment's doctoral program is unique, and thus should establish 
acceptance criteria based on its own individual needs is



supported in the literature. Madaus and Walsh (1965) found 
that by computing individual prediction equations for each 
department they could increase the predictive ability for 
the GRE Tests if the Departments had a large number of stu
dents. They first computed a Multiple R for the entire 
College between GPA and the two predictors GRE-V and GRE-Q. 
The resultant Multiple R was .22, significant at the .01 
level. They then computed separate Multiple R* s for each 
department and found higher Multiple R ’s for those depart
ments which had a larger number of students. This procedure 
suggests that the variance accounted for is different among 
departments.

The purpose of this study was to examine the second 
assumption which assumes that each GRE test is unique and 
provides different information from the other GRE Tests.
The previously cited research suggests that in fact the 
GRE-V and GRE-Q are somewhat unique yielding intercorrela
tions between .40 and .50. The GRE-AE on the other hand ap
pears to be' more highly correlated with the GRE-V and GRE-Q.

Previous research concerning the GRE Tests has dealt 
with predictive validity and as such has not centered on the 
intercorrelation between predictor variables. Most of these 
studies have yielded low predictive coefficients. The most 
frequent explanation for these low correlations has been 
that the criterion and predictor variables have restricted 
ranges and thus yield spuriously low prediction coefficients.
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An alternative explanation is that the three GRE Tests may be 
highly intercorrelated and taken together have little dis
criminatory power. Discriminatory power is a measure of 
how much unique variance in the criterion variable is ac
counted for by the predictor variable. The higher the cor
relation between two predictor variables the lower the 
probability that one will account for variance in a criterion 
variable not accounted for by the other predictor variable. . 
This being the case, if any one of the GRE Tests is highly 
correlated with either of the other two GRE Tests then it 
probably does not add discriminatory power to the correlation 
coefficient obtained using just two GRE Tests. '

The research hypothesis was that the two correlations 
involving the GRE-AE (GRE-AE and GRE-V; GRE-AE and GRE-Q) are 
higher than the correlation between GRE-V and GRE-Q. The 
sample chosen for the study consisted of doctoral applicants, 
to the College of Education of The University of Arizona.



CHAPTER II

PROCEDURES

Data for this study were provided by The Office of 
Graduate Studies in Education of the College of Education 
from files of 296 doctoral applicants. All applications 
had been made between 1971 and 1974 and GRE-V, GRE-Q, and 
GRE-AE scores had been reported by all applicants.

While the files have scores on all applicants who 
applied since 19 6 0 the sample was restricted to those appli
cants whose scores were dated from 1971 to 1974 because the 
Educational Testing Service revises the norms for the test 
each three years. The scores for foreign born applicants 
were excluded. The rationale for this exclusion was based 
on recommendations included in a pamphlet (E.T.S. 1973b).

As was stated previously the Educational Psychology 
Department allows students to substitute GRE-AP for GRE-AE. 
Students who substituted the GRE-AP were not included in the 
study.

Since this study is descriptive in nature there were 
no independent or dependent variables. Three Pearson, 
product-moment correlation coefficients were computed. The 
three correlations computed were GRE-V with GRE-Q, GRE-V 
with GRE-AE, and GRE-Q with GRE-AE. Additional measures of

10



the relationships (Eta, Eta squared) were computed for all 
possible pairs of the three tests. Tests, of significance, 
linearity, and homoscedasticity were utilized to examine 
the relationships.



CHAPTER III

RESULTS

Pearson Product Moment correlation coefficients (r), 
Eta correlation ratios (E), and their squared values (r2 3 
E^) were computed for each of the six possible combinations 
of the three GRE scores. There are six possible combinations 
if one treats each pair as being reversible. For example in 
the relationship of Verbal and Quantitative scores two cor
relations exist; Verbal to Quantitative, and Quantitative to 
Verbal. The r, (and r2) is the same for each pair, but the 
respective E, (and E^) changes according to which score is 
used as the predictor variable and which is used as the cri
terion variable.

Table 1 lists the Pearson r, r2, E, and E? for each 
possible pair of GRE scores.

Two tests of significance were conducted on the three 
obtained coefficients. The first tested whether the obtained 
r was significantly different from 0. All three coefficients 
were found to be significantly different from 0 at the .01 
level. The second significance test examined whether the 
obtained coefficients were significantly different from each 
other. The Verbal and Education r was found to be signifi
cantly different from both the Verbal and Quantitative r and

12
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2 2Table 1* Pearson r, E, r , and E for the'six possible 

relationships of the Verbal, Quantitative, and 
Advanced Test in Education.

Predictor Criterion r E r2 E2

Educ. Verb. .7879 .8180 . 6207 . 6692
Verb. Educ. .7879 .8547 . 6207 .7306
Educ. Quant. . .5454 . 6145 . 2974 .3777
Quant. Educ. . 5454 . 6 843 . 2974 .4684
Verb. Quant. .547 3 ,6481 ; .2995 .4201
Quant. Verb. .5473 . 6373 .2995 ,4062

the Quantitative and Education r at the .01 level of signifi-
cance. No statistically significant difference was found
between the Verbal and Quantitative r and the Quantitative 
and Education r.

Each of the six possible relationships of the three 
GRE scores was tested for linearity. The test for linearity 
entailed computing an F ratio based on the E^ and r^ of each 
relationship as suggested by Walker and Lev (1953, p. 278).
An obtained F Which is statistically significant is consid
ered to be an indication that the relationship is not linear.

Table 2 lists the 6 possible relationships, their 
E%, r2, F ratio, and the resultant probability. .
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Table 2. E^, F ratio, and probability of the six rela

tionships of the three GRE scores.

Predictor Criterion E2 r2 F

Educ. Verb. .6692 . 6207 .8797
Verb. Educ. .7306 . 62 07 1.813*
Educ. Quant. . 3777 . 2974 .7742
Quant. Educ. .4684 -. 2974 1.497*
Verb. Quant. .4201 . 299.5 . 9243
Quant. Verb. .4062 . 2995 . 8364

*• p <.05

If a relationship is found to be nonlinear E is con
sidered to be more representative of the true relationship 
than the Pearson r. A drawback to the usage of an E ob
tained from a sample.is that it is usually higher than the E 
one would obtain if one could test the entire population.

This inflated E is due to the fact that it is af
fected by the number of categories of the independent vari
able as well as the inherent extent of the correlation. In 
order to get an E independent of the number of categories 
Kelley (1947, p. 452) developed the formula:

e 2c = i— jjEr- <1 - E2o)
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In this formula Ê c. is the corrected E^, N is the 

number of subjects in the sample, K is the number of cate
gories in the independent variable, and E^o is the E^ ob
tained from the sample.

Table 3 lists the 6 relationships with obtained E ,
E^ corrected for inflation, and r^.

Table 3. Obtained E^'(E^o), E^ corrected for inflation
(e 2c ), and the r2 of the 6 relationships of the 
three GRE scores

Predictor Criterion E2o 0
CM.w r2

Educ. Verb. . 6692 .6130 .6207
Verb. Educ. .7306 . 6686 .6207
Educ. Quant. .3777 . 2873 . 2974
Quant. Educ. .468 4 . 2.515 . 2974
■ V erb. Quant. .4201 . 2873 .2995
Quant. V erb. .4062 . .2756 .2995

The six possible relationships were tested for 
homoscedasticity using the Bartlett-Box F Test. A relation
ship whose probability exceeded .50 was considered to be 
homoscedastic. The relationship which used the Verbal 
scores as the predictor variable and the Quantitative score 
as the criterion variable was the only relationship which
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did not meet this criterion. The probability level obtained 
for this relationship was .167. As a result this relation
ship was considered to be heteroscedastic.



CHAPTER IV

DISCUSSION

One assumption underlying the requirement of GRE 
Tests for applicants to doctoral programs is that each of 
the three tests "is unique and measures some different abil
ity. This assumption is not confirmed by the Pearson Prod
uct Moment correlation coefficients obtained from this 
sample. The Pearson r was used for these comparisons in 
spite of the fact that both relationship involving the GRE-AE 
were linear in one direction and nonlinear in the other. 
Pearson r was chosen as the statistic for comparing these 
relationships as it is the more conservative measure in a 
nonlinear relationship and is more frequently used in cor
relational research.

The correlation between the GRE-V and the GRE-AE is 
.78, suggesting that these tests are not particularly unique 
and are probably measuring much the same thing. The GRE-Q 
appears to be unique, as the relationship between it and 
either of the other two tests was an identical .54. This 
suggests that either the GRE-V or the GRE-AE could be elimi
nated from the requirements for applicants. If the two 
tests are measuring much the same thing then it is redundant

17



18
to require both tests. The GRE-AE appears to be the.logical 
choice for elimination for four reasons.

The first reason it should be eliminated is that 
when the relationships were tested for linearity the two 
relationships found to be nonlinear had the GRE-AE as the 
criterion variable. An examination of the data suggests 
that one possible explanation of this nonlinearity is that 
the GRE-AE does not spread the scores out very well. There 
are 80 obtainable scores on the GRE-AE test. The 296 ap
plicants only earned 44 of these obtainable scores. The 
GRE-V and GRE-Q each have 71 obtainable scores, and the ap
plicants earned 56 and 54 of these scores' respectively. If 
one compares the percentage of obtainable scores earned on 
each test, one finds that 55% of the obtainable scores on 
the GRE-AE were obtained while 79% and 76% were obtained on 
the GRE-V and GRE-Q respectively. Further evidence that the 
GRE-AE does not spread the scores out comes from an examina
tion of the standard deviations of the respective tests.
The GRE-AE scores for this sample had a standard deviation 
of 90. The GRE-V had a standard deviation of 118. The 
GRE-Q had a standard deviation of 120. A test of the differ
ences between standard deviations of the tests showed that 
the standard deviation of the GRE-AE was significantly dif
ferent from the standard deviations of both the GRE-V and 
the GRE-Q at the .01 level of significance. There was no 
significant difference between the standard deviations of
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the GRE-V and GRE-Q. Since the -standard deviation of the 
GRE-AE is smaller than the other two tests, it appears that 
the scores for this test are clustering closer to the mean 
than, the scores on the other two tests.

A second reason for eliminating the GRE-AE rather 
than the GRE-V is the fact that the GRE-V and the GRE-Q are 
both administered at the same time. These two tests combine 
to make up the GRE aptitude test. In order for an applicant 
to earn a GRE-AE score, he must take an additional test. If 
a college requires an applicant to submit both the quantita
tive and an advanced test, they are in effect requiring the 
submission of all.three scores, one of which is redundant 
(GRE-AE).

The third reason for eliminating the requirement of 
the GRE-AE is related to the second reason. If applicants, 
are required to take an advanced test, this is an added 
monetary expense. The GRE-AE costs the applicant $10.50 
and, as stated previously, adds little if any new informa
tion.

The final reason for eliminating the requirement of 
the GRE-AE is the fact that previous literature suggests that 
the GRE-AE is the poorest predictor of graduate school suc
cess of the three GRE Tests. Willingham (1973), in a review 
of six studies involving predicting graduate school success 
from the three GRE Tests, found the GRE-AE to be the poorest



predictor. The median .validity, coefficient for the GRE-AE 
as a predictor was .24. The median for the GRE-Q. as a pre
dictor in these studies was .28, and the GRE-V was found to 
be the best predictor, with a median coefficient of .36. 
Since the GRE-V had the highest median validity coefficient 
and the GRE-AE had the lowest, the GRE-V appears to be the 
appropriate measure to retain in conjunction with the GRE-Q.

v
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