ED 395 020
AUTHOR

TITLE
INSTITUTION
SPONS AGENCY
REPORT NO
PUB DATE

NOTE
PUB TYPE

EDRS PRICE

DESCRIPTORS

"IDENTIFIERS

ABSTRACT

R

DOCUMENT RESUME

T™ 025 037

Wild, Cheryl L.; And Others
Concurrent Validity of Verbal Item Types for Ethnic

and Gender Subgroups. GRE Board Professional Report
No. 84-10P.

Educational Testing Service, Princeton, N.J.

Graduate Record Examinations Board, Princeton,
N.J.

ETS-RR-89-23

Dec 89

48p.

Reports — Research/Technical (143) —- Information

Analyses (070)

MF01/PC0O2 Plus Postage.

Comparative Analysis; *Concurrent Validity; *Ethnic
Groups; Grade Point Average; Higher Education; Majors
(Students) ; Reading Comprehension; Sample Size; *Sex
Differences; Test Construction; *Test Items; Test
Validity; *Undergraduate Students; *Verbal Tests
Analogies; *Graduate Record Examinations

The verbal item types of the Graduate Record

Examinations (GRE) were studied to explore possible reasons for any
differences found in subgroup performance and validity. Statistical
differences among item types in active forms of the GRE verbal
measure were documented; experimental subtests of matching
statistical characteristics for the item types were developed; and
correlations of the matched and operational item type scores with
self-reported grade point averages were compared. Comparisons were
made by gender and ethnic group within undergraduate major field
categories. Sample sizes ranged from 1,815 to 1,930 for the 8 new
test editions between October 1985 and April 1987. Results suggest
that all verbal item types studied exhibited concurrent validity,
with only small differences among the item types. All the item types
were valid, and they were very highly correlated. Because of this
overlapping variance, little concurrent validity is lost by deleting
any one item type. Reading comprehension items may, overall, be
slightly more valid than the other item types; and the analogy item
type may contribute slightly less to the concurrent validity of the
verbal measure. However, these small differences do not suggest any
specific revisions to the verbal measure of the GRE General Test. An
appendix discusses equating the item—type subscores. (Contains 16
tables, 2 figures, and 24 references.) (Author/SLD)

*k*********************************************************************

*
*

Reproductions supplied by EDRS are the best that can be made *

from the original document. *

***********************************************************************




] ‘mtxf‘::'z:'“ imocoverent  [EES T~ . .. - vz T “PERMISSION TO REPRODUCE THIS
EDUCATIONAL BESOURCES INFORMATION  Ji8 o TR T Sl MATERIAL HAS BEEN GRANTED BY
CENTER (R Y JF e : .
s document has been reproduced as RN A : ——LM
received {rom the person of organization i A ) X :__ ) "~ .
onginating 1t B : ¥ By R
D Minor changes have been made to mmprove 1 . L
reproduction quility

! ons statedin this docy . M AR g
O o e ecescariy represent oficat i i B Nillid kol 10 THE EDUCATIONAL RESOURCES
OQERI posslion of poiicy . SN - C BN INFORMATION CENZYER (ERIC).”

o
N
o
v
o
on
Q
eal

Cheryl L Wlld W Mlles McPeek and Stephen L Kofﬂer
R Wlth Henry I_ Braun and Wllllam Cowell

Decembe,r 1989

2
GRE Bomd P1 ofe%elonalﬁRepmt No 84 IOP
o E‘I‘S Reseatg}h Rep@ 89 23

chumtmn 11 losun ¥ Ser\xct- Pnnwton Nex\ Jmso\
L

Y




e

Concurrent Validity of Verbal Item Types
for Eiunic and Gender Subgroups

Cheryl L. Wild, W. Miles McPeek, and Stephen L. Koffler
with Henry I. Braun and William Cowell

GRE Board Report No. 84-10P

December 1989

This report presents the findings of a
research project funded by and carried
out under the auspices of the Graduate
Record Examinations Board.

Educational Testing Service, Princeton, N.J. 08541




Copyright (:) 1989 by Educational Testing Service. All

rights reserved.




Concurrent Validity of Verbal Item Types

For Ethnic and Gender Subgroups
ABSTRACT

The validity of the Graduate Record Examinations (GRE) has been a high-
priority research topic. Research to date concerning the GRE verbal
measure suggests that for the GRE, as for the Scholastic Aptitude Test,
the reading comprehension and sentence completion item types appear to
carry the weight of the predictive validity of the verbal measure.
However, this finding may have been a result of differences in difficulty
and discrimination (as suggested by Schrader [1984a]}), rather than a
result of inherent differences in the item types.

The purpose of the present study was to examine the verbal item types for
the GRE to explore possible reasons for any differences found in subgroup
performance and validity. Statistical differences among item types in
active forms of the GRE verbal measure were documented, experimental
subtests of matching statistical characteristics for the item types were
developed, and correlations of the matched and operational item type
scores with self-reported grade point averages wer ' compared.

Comparisons were made by gender and ethnic group within undergraduate
major field categories.

The results of this study suggest that all the verbal item types studied
exhibit concurrent validity. Differences among the item types are small.
All the item types are valid, and they are very highly correlated.

Because of this overlapping variance, little concurrent validity is lost
by deleting any one item type. Results suggest that, of the four item
types, reading comprehension may, overall, be slightly more valid than
the other item types. The analogy item type may contribute slightly less
than the other item types to the concurrent validity of the verbal
measure. However, these differences are small and do not suggest any
specific revisions to the verbal measure of the GRE General Test.
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CONCURRENT VALIDITY OF VERBAL ITEM TYPES

FOR ETHNIC AND GENDER SUBGROUPS

Cheryl L. Wild, W. Miles McPeek, and Stephen L. Koffler
with Henry I. Braun and William Cowell

The purpose of the study described in this paper was to investigate the
concurrent validity of the item types in the Graduate Record
Examinations (GRE) General Test verbal measure within various ethnic and
gender subgroups. The present study provides information about one of
the relevant factors necessary to help assess whether the item types in
the verbal measure are appropriate for use in the examination. In
deciding whether an item type is appropriate for continued use in an
examination, it is important to consider a number of factors in addition
to concurrent validity. Among these additional factors are reliability,
time available for testing, predictive validity, construct validity,
appropriateness of the distribution of item difficulties, face validity,
and impact on subgroups. Thus, results from this study will provide only
a partial indication of the continuing appropriateness of the existing
test specifications for the verbal section of the GRE General Test.

LITERATURE REVIEW

The literature review is divided into three major parts. The first
presents an overview of all the GRE Tests and discusses the purpose of
the verbal measure. Because the current interest in item type validity
first surfaced in research on the SAT verbal measure, the SAT literature
is reviewed next. The GRE verbal measure consists of the same item types
as the SAT verbal measure, thus, findings about the SAT verbal measure
could have important implications for the GRE General Test. Finally, the
research on the verbal measure of the GRE General Test is discussed.

Background of the GRE Tests

The Graduate Record Examinations are administered to applicants to
graduate and professional schools, and scores are typically used by
graduate admissions committees and fellowship sponsors as one of several
pieces of information in making admissions decisions.

The program offers a General Test and 17 Subject Tests intended for
students who have majored as undergraduates in the subjects the tests
measure. The GRE General Test measures verbal, quantitative, and
analytical abilities and consists of seven 30-minute sections. Six
sections of the General Test contribute to the examinees’ test scores;
one unidentified, separately timed section has trial questions that are
not included in the examinees' test scores.

The verbal component of the General Test is the central focus of this

paper and is described in the 1988-1989 GRE Information Bulletin:

cC:




The verbal ability measure is designed to test one’s ability to
reason with words in solving problems. Reasoning effectively in a
verbal medium depends primarily upon the ability to discern,
comprehend, and analyze relationships among words or groups of
words and within larger units of discourse such as sentences and
written passages....

The verbal measure consists of four question types: analogies,
antonyms, sentence completions, and reading comprehension sets....

Analogy questions test the ability to recognize relationships among
words and the concepts they represent and to recognize when these
relationships are parallel....

Although antonym questions test knowledge of vocabulary more
directly than do any of the other verbal question types, the
purpose of the antonym questions is to measure not merely the
strength of one’s vocabulary but also the ability to reason from a
given concept to its opposite....

The purpose of the sentence completion questions is to measure the
ability to recognize words or phases that both logically and
stylistically complete the meaning of a sentence....

The purpose of the reading comprehension questions is to measure
the ability to read with understanding, insight, and
discrimination. This type of question explores the examinee's
ability to analyze a written passage from several perspectives,
including the ability to recognize both explicitly stated elements
in the passage and assumptions underlying statements or arguments
in the passage as well as the implications of those statements or
arguments... (p. 28-31).

Research about the SAT Verbal Measure

The major impetus for focusing on verbal item type research for the GRE
originates from findings from the College Board Validity Study Service.
Ramist (1981), in a routine compilation of validity results for the
College Board, found that the reading subscore of the SAT (reading
comprehension and sentence completion item types) correlated higher with
freshman grade point average than did the vocabulary subscore (antonym
and analogy item types). This indicated that the reading subscore might
have greater predictive validity than the vocabulary subscore.

Ramist reported the results from 96 colleges that conducted validity
studies in which the subscores were predictors. For those colleges, the
reading subscore was almost identical to the full SAT verbal score with
respect to average correlations with the freshman grade point average.
In fact, in 44% of the schools, the reading subscore correlation with
grade point average was actually higher than the total verbal score
correlation. Similar mean correlations with the verbal subscore as.
predictors were considerably lower. The average zero order correlations
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were as follows:

SAT Verbal Score .374
Reading Subscore .370
Vocabulary Subscore .320

In a related study, Schrader (1984a) found that, for the SAT, vocabulary
item types provided a substantially greater number of difficult items
than did the reading item types. Schrader’s results suggest that antonym
and analogy items are likely to have lower biserial correlations than
reading comprehension and sentence completion items. However, this
finding is not conclusive because these differences could have resulted
in part from the manner in which items were selected for the test.
Specifically, antonym and analogy items are typically used to obtain the
difficult items required by the test specifications. Since, for all item
types, more difficult items tend to have lower biserials, the finding may
be an artifact of the differences in the spread of difficulties among the
item types. Further, interpretation of the results is complicated by the
fact that subscores are not based on separately timed sections.

Evidence from another SAT study conducted by Schrader (1984b) suggesced
that the relative validities of vocabulary and reading subscores vary
with different criteria. In that study, Schrader reported higher
correlations for vocabulary subscores than for reading subscores with
essay, multiple-choice, and total composition scores on the English
Composition Test and with the Test of Standard Written English. However,
he found higher correlations for reading subscores than for vocabulary
subscores with other Achievement Test scores, high school rank and self-
reported course grades.

In a third related study, Schrader (1984c) examined the validity of the
SAT verbal item types for predicting first-year grades. He obtained
simple and multiple correlations for the four item types when scores were
based on all items of each type and when scores were based on subsets of
eight items of each type matched for difficulty. Although the results
from this study must be interpreted with caution because only one edition
of the SAT verbal measure was studied, the results indicated that the

four item types are about equal in predictive validity when differences
in difficulty are controlled.

In summary, the reading comprehension and sentence completion item types
(the reading subscore) tend to carry the weight of the predictive
validity of the verbal measure of the SAT. However, this finding may be
a result of differences in difficulty and discrimination (as suggested by

Schrader’'s studies), rather than a result of inherent differences in the
item types.

GRE General Test Research

There has been less research conducted about the differential wvalidity of
the GRE vocabulary and reading item types than there has been for the
SAT. Differences such as those observed for the SAT would not appear in
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routine GRE validity or summary data reports because subscores are not
reported for the GRE General Test. Further, it would be difficult to
obtain and interpret predictive validity results from existing data
because sample sizes for GRE validity data are small and subscores would
have to be obtained frcm a test not constructed to report them. As a way
of addressing the sample size difficulties, GRE studies on verbal item
types have generally used a concurrent validity approach (i.e., examining
the relationship between .a predictor and a criterion measure obtained at
the same time as the predictor).

Wilson (1984) examined the relative contribution of a vocabulary subscore
(composed of antonym and analogy items) and a reading subscore (composed
of sentence completion and reading comprehension items) based on the GRE
verbal measure to the prediction of self-reported undergraduate grade
point average (SR-UGPA) for students in 12 undergraduate major fields.
Wilson's results for the GRE were comparable to Ramist’s findings on the
SAT. Reading subscore correlations with SR-UGPA were about .04 higher
than the vocabulary subscore correlations (.30 vs. .26). Combining the
two item types increased the correlations with SR-UGPA by less than .0l.
However, scores were derived from items in existing test editions, and,
therefore, there was no control for item difficulty or item-test
correlation. And, as Schrader (1984c) showed, the differences may be
confounded by differences in difficulty and item-test correlation.

Wilson (1986) extended his previous study and investigated the
possibility that item type validity might vary by sex or ethnic group,
but he did not control for differences in difficulty o» item-test
correlation of the various item types. Rock, Werts, and Grandy (1982)
examined the psychometric properties of the GRE item types for Black
female, Black male, White female, and White male social science majors.
In both studies there was no evidence of psychometric bias in any of the
item types.

Thus, the research for the GRE suggests that, as for SAT, the reading
comprehension and sentence completion item types appear to carry the
burden of the predictive validity of the verbal measure. However,
similar to the SAT findings, this result may be a consequence of
differences in difficulty and discrimination instead of variations in the
item types.

Procedures for the current study were developed based on the literature
reviewed above and are described in detail in the next section.

PROCEDURES

e ew

The purpose of this study was to investigate the validity of the item
types 1n the GRE verbal measure within various ethnic and gender
subgroups. Previous research about the item type validity issue (Wilson,
1984) was based on item type scores constructed from operational test
forms. Although the study’s results were informative, subscores obtained
from operational test forms confound differences in item type validity
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with the differences in difficulty and discrimination of the items chosen
for inclusion in a particular test. Operational tests are assembled to
have prespecified average difficulties, spreads of difficulty, and
average discrimination indices. Since the readinyg comprehension items
are in sets, there is usually less flexibility in adjusting the
difficulty in these items. Thus, the discrete items are usually used to
adjust the statistical characteristics of a test form in order to meet
the statistical specifications.

To avoid this confounding, experimental subtests of different item types
with matching statistical characteristics were developed for this study
and administered with an operational test. To better understand the
implications of the results of the experimental data for operational
tests, comparisons betweer. existing GRE test editions and experimental
editions are made. Thus, the data analysis can be divided into two major
parts: (1) an analysis of the statistical characteristics of item types
in existing and experimental GRE test editions and (2) an analysis of
multiple correlations of item type subscores with self-reported
undergraduate grade point averages.

The analysis of the statistical characteristics will address the
following questions:

1. What are the mean item difficulties and mean item-test
correlations (correlations with the total 76-item verbal score) for
the reading comprehension, sentence completion, analogy, and

antonym item types in existing editions of the GRE verbal measure?
Do these vary from edition to edition?

2. What are the mean item difficulties and mean item-test
correlations (correlations with the 64-item experimental score) for
the reading comprehension, sentence completion, analogy, and
antonym item types in the experimental editions? How do these
compare to each other and to those of operational editions?

The multiple correlational analyses will address the following questions:

3. When matched on statistical characteristics, do reading
comprehension, ssntence completion, analogy, and antonym item types

contribute equally to the concurrent validity of the GRE verbal
measure?

4. Are there differences in the concurrent validity of reading
comprehension, sentence completion, analogy, and antonym item types

for Black female, Black male, Hispanic female, Hispanic male, White
female, and White male groups?

Samples

Statistical characteristics of operational verbal item types were
obtained from test analysis reports for eight GRE General Test final
forms (Cowell & Tessema, 1986a, b, c, d; Cowell, Tessema, & Black, 1987a,
b, ¢, d). These reports are based on spaced samples of all examinees at

.U
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the first administrations of a test. The sample sizes ranged from 1,815

to 1,930 for the eight new test editions given between October 1985 and
April 1987.

Data on the experimental subtests were collected from three GRE
administrations to obtain a sufficiently large sample size for minority
groups. Analyses were based on native English-speaking examinees tested
in June 1985, December 1985, and February 1986. No attempt was made to
select only recent college graduates. Ethnic group, gender, self-
reported undergraduate grade point average (SR-UGPA), undergraduate major
field, and undergraduate institution were determined from responses to
the questions asked of examinees when they register for the test. Black
female, Black male, Hispanic female, Hispanic male, White female, and
White male groups had sufficiently large sample sizes for inclusion in
the correlational analyses.

Regression analyses were computed for each undergraduate institution
separately to avoid the problems of comparability created by pooling
grades across institutions. Of the 91,562 total examinees, 83,843
indicated the uadergraduate institutions they attended. They attended
2,193 different institutions. For the purposes of this study, it was
determined that the 300 undergraduate institutions with the greatest
number of examinees would be used. Sixty-six percent of the total
examinees attended these institutions. From the pool of 300
institutions, those attended by at least 10 examinees of the specific
ethnic-by-gender combination (e.g., Black females) were included in that
ethnic group-by-gender analysis.

Table 1 summarizes the mean GRE General Test scores for the examinees
actually included in the data analysis. For example, among the 300
institutions, 292 had at least 10 White female native English-speaking
examinees for a total of 19,646 female examinees. The Black males

constituted the smallest sample, 131 examinees from 8 undergraduate
institutions.

Comparison of the GRE General Test scores for examinees in this study
with those from summaries of test takers across a three-year period
(Educational Testing Service, 1986) suggests that this sample is
comparable in performance to a national sample of test takers. In the
national sample, women performed best on the analytical score and men

‘performed best on the quantitative score. This pattern is also present

in the data collected for this study. Mean scores by ethnic group are
also generally comparable to those of the national sample.

Experimental Subtests

Sixteen-item subtests of each of the four verbal item types (reading
comprehension, sentence completion, analogy and antonym) were constructed
for this study. The subtests had the same statistical and subject matter
specifications--i.e., the same mean and standard deviation of ¢ifficulty,
the same mean biserial correlation, and the same balance of science and
nonscience content. It was desirable to obtain scores on all four item
types for each examinee. However, only one 30-minute experimental

\
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Mean GRE General Test Scores for Examinees Included in
the Correlational Analyses

Number
of Under- Number
Graduate of GRE
Group Institutions Examinees Verbal
Black females 28 499 Mean 387
SD 102
Black males 8 131 Mean 364
SD 95
Hispanic females 21 470 Mean 404
SD 99
Hispanic males 19 373 Mean 433
SD 108
White females 292 19,646 Mean 517
SD 106
White males 286 16,170 Mean 534
SD 107

GRE
Quanti-
tative

380
119
407
139
424
115
530
127
520

116

603
120

GRE
Ana-

lytical

408
101

385
118
427
112
461
116
554
113

579
117
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section was available for each examinee, and 30 minutes was not enough
time to give all four item types. Thus, each lé-item reading
comprehension subtest was selected from the operational edition of the
test. The decision to use the reading comprehension items from the
operational sections was made because this item type would .:ave required
an inordinate amount of the time available in the 30-minute experimental
section. The selection was possible because there are 22 reading
comprehension ftems in the operational tests and these items are similar
in their statistical characteristics from one test edition to another.
Further, any unique effect of a single edition of the reading
comprehension items was controlled since three editions of the test were
involved in the study.

Each 30-minute experimental section contained 48 items--16 analogy items,
16 sentence completion items and 16 antonym items (see Note 1). Two
editions of the 48-item experimental tests were developed to reduce
dependence of the final inferences on idiosyncratic aspects of a single
edition. The order of the item types in the experimental sections was
counterbalanced to ensure that response rate was not a major factor in
interpretation. Thus, four experimental sections were developed and
administered at each of the three administrations, as described in Figure

1. Random samples of about 25% of the overall sample took each of these
subtests.

ata Analvsis

Statistical Characteristics of Item Type Subscores. Item difficulty,
item discrimination, and reliability data were obtained for both
operational and experimental item type subtests. The item difficulties
are reported on a delta scale (mean of 13 and standard deviation of 4),
with larger numbers indicating more difficult items. The delta values
have been "equated" or put on a common scale so that average difficulties
can be compared from form to form. The biserial correlation is used as
the item discrimination statistic for this study. For the operational
verbal items, the 76-item verbal score is used as the criterion measure.
For the experimental tests, the 64-item score based on the sum of the
four 16-item experimental sets (three 16-item sets from the 30-minute
experimental sections and one 16-item reading comprehension set chosen
from the operational sections) is used as the criterion. Thus, biserial
correlations for the experimental and operational items are not strictly
comparable because of the difference in the length of the criterion.

Reliabilities of each item type subscore are computed by the Kuder-
Richardson formula 20.

Eguat c . Because total verbal scores are equated across GRE test
editions, those scores are comparable across test editions. However, the
item type subscores on both the operational and experimental forms had to
be equated in order to pool data across test forms and administrations.
Scores on counterbalanced sections were compared to assure that
administering the sections in different orders did not affect the scores.
I1f differences occurred, they were adjusted by equating (see Appendix A
for details about the equating process). Types of test scores, editions,
and equating information are summarized in Table 2.

i3




Questions
Order 1 1-16
17-32

33-48

Questions

Order 2** 1-16

17-32

33-48

FIGURE 1

Experimental Section Design

Edition 1 (H61)"

Antonym I

Sentence Completion I

Analogy 1

Edition 1 (H63)

Analogy I

Sentence Completion I

Antonym 1

Edition 2 (H6
Antonym 11
Sentence Completion II

Analogy 11

Edition 2 (H64)

Analogy II
Sentence Completion II

Antonym II

*H61, H62, H63, and H64 refer to the particular experimental form designations.

*"Note that Order 2 is a counterbalancec¢ form of Order 1.
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Regression Analyses. To obtain multiple correlation coefficients,
regression analyses were computed separately within each race-by-sex
group for each undergraduate institution. SR-UGPA for the two preceding
years served as the criterion.

The minimum sample size for the regression analyses was set at 10 because
the focus of the study was on groups with traditionally low
representation in the GRE test-taking population (combinations of ethnic
groups and gender). The unit of analysis was determined to be the
institution, rather than the department, to maximize the number of
examinees available for each analysis. This provides generalizability of
the results across departments but does not allow us to draw conclusions
about validity in a specific field. Bayesian procedures were also
employed as a way of compensating for small sample sizes. Multiple
correlations determined by empirical Bayes techniques are more stable
than those determined by least squares approaches for small sample sizes,
such as those in this study, because they reduce the effects of sampling
fluctuations (Braun, 1988).

Since grading standards are known to vary across academic departments
within institutions (Goldman & Widawski, 1976; Klitgaard, 1985; Strenta &
Elliott, 1987; Willingham, 1985), estimates of validity can be depressed
by pooling samples across departments. This can be a particular problem
when using the undergraduate grade point average based on the last two
years of course work as opposed to the first year grade point average.
Willingham (1985) has shown that there is increasing variation in grading
practices in fields across the four years of undergraduate education. To
partially control for major field differences, variables were created for
the regression analyses to represent the four primary major field areas
(social sciences, biological sciences, physical sciences, and humanities;
see Figure 2). This procedure allows differences in grading practices
among the four major field areas to be part of the regression analyses.

However, the observed differences in grades across major field areas may
be due to two sources: (1) differences in grading standards and (2) real
differences in performance. The use of variables in the regression
equation is appropriate if the primary source of differences is
differences in grading standards, but not appropriate if the primary
source of differences is real differences in performance among the
groups. If the primary source of differences in grades is performance,
then the variance due to field should be part of the item type analysis
rather than be controlled by variables representing field. There is no
real solution to this problem, since there may be some interaction of the
reasons for differences in grades across fields. However, by being aware
that the possible confounding exists, it is possible to consider the
possible implications. 1In order to address this question, we performed
the basic analyses two ways--both with and without major field area
variables in the regression equation. Based on the results of these
analyses (which are described later) the major field area variables were
used in the majority of analyses as described below.

A "step-up" regression approach was used to determine the contribution of
each item type to the prediction of undergraduate grade point average.
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It consisted of:

o determining the R? (squared multiple correlatlon) for a
regression equation with only the variables for the major
field areas as independent variables

o computing the R? when a single independent variable
(corresponding to the score on a particular item type) was
added to the variables representing major field areas

o determining the magnitude of the increment in the R%'s due
to the addition of the item score.

The specific procedures used were as follows (using the White male
analysis as an example):

1. For each of the undergraduate institutions (N = 286) for which
there were at least 10 White male examinees, five least squares
regression equations were computed, with the dependent variable
being SR-UGPA. The five regression equations (E,, E;, ..., E;) are
described below in terms of R,2, R,%, ..., R (R? is the squared
multiple correlation, the proportion of variation of the dependent

variable explained by the combination of independent [or predictor)
variables):

R,2 = R? for equation E, with only the variables for the major
fields as independent variables

R,2 = R? for equation E, with the variables for the major field and the
reading comprehension score as independent variables

R,2 = R? for equation E, with the variables for the major field and
the sentence completion score as independent variables

Ry% = R? for equation E, with the variables for the major field and
the analogy score as independent wvariables

R,2 = R? for equation E, with the variables for the major field and
the antonym score as independent variables

2. For each of the five regression equations (EJ), the multiple
correlation (Ry) was determined (j = 0, ..., 4).

3. The Rj's were transformed to Zy's via the Fisher 2

transformation:
1 1 +r
2y = - log [--=--]
-r

4, A sum-of-cross-products matrix was created for each of the sets
of coefficients Z,, ... Z,. These matrices were the input for the
empirical Bayrns analysis.

oY
<0
BEST COPY AVAILABLE .




]

14

5. Five empirical Bayes analyses were conducted, producing a 286 x
5 matrix of empirical Bayes coefficients (Z,).

6. These Z,'s were transformed back to R,'s via the inverse Fisher
transformation process. Thus, for each of the 286 institutions,
there were five empirical Bayes-determined R,’s for White males.

7. Rey? = Ry;? for the kth attending institution (i = 0,...,4; k
-1,...286).
8. Increase; = Rgy? - Ryg? (=1, ... 4; k=1, ..., 286)

represents for each institution the difference in R,2 attributed to
the addition of a score for a particular item type compared to the

R,2 for the equation with only variables for major field area
included.

A "step-down" regression approach was also used to determine how much
each item type contributed to the prediction of undergraduate grade point
average beyond that predicted by undergraduate major field and the other
three verbal item types. It consisted of:

o determining the R? for a regression equation with the
total experimental verbal score and the variables for
major field as independent variables

o for each item type, determining the R? for a regression
equation with a 48-item verbal score (calculated by
taking the total verbal score minus the score for the
item type) and the variables for major field as
independent variables

o determining the magnitude of the differences between
the R*'s

The specific procedures are similar to those described for the "step-up"
procedure.

RESULTS

Statistical Characteristics of Item Types

The statistical characteristics of verbal item types in eight existing
GRE General Test editions are summarized in Tables 3-7. Tables 3 and &
present the means and standard deviations of the item difficulties
expressed in delta units for the total verbal score. Generally, the

verbal score is about middle difficulty. The sentence completion items

are easier on the average than the other verbal items, and this is

consistent for all eight forms reviewed. Reading comprehension items are

slightly harder than middle difficulty on the average, and antonyms on

the average are the hardest items. However, within a given test edition,

the relative difficulty of these item types varies. The difficulty of

the analogy items is the most variable from form to form. These results

confirm the need to develop special forms of the subtests matched for

« . <l




TABLE 3

Means of Equated Deltas and Difference of the Mean of the Equated Deltas
of Each Item-Type Subset from the Mean of the Equated Deltas of Total Verbal
by Test Form

Mean Equated Delta Differences from Mean Delta
of Total Verbal
Total

Form SC  Ana RC Ant  Verbal e Ana RC Ant
3HGR3 11.4 11.9 12.3 12.3 12.1 -0.7 -0.2 0.2 0.2
3HGR4 11.6 12.4 12.2 12.4 12.2 -0.6 0.2 0.0 0.2
3IGR1 11.1 12.1 12.0 12.2 11.9 -0.8 0.2 0.1 0.3
3IGR2 11.5 12.0 12.2 12.2 12.0 -0.5 0.0 0.2 0.2
31IGR3 11.4 12.6 12.2 12.5 12.2 -0.8 0.4 0.0 0.3
3IGR4 11.4 12.1 12.5 12.2 12.1 -0.7 0.0 0.4 0.1
3JGR1 11.5 11.6 12.5 12.6 12.1 -0.6 -0.5 0.4 0.5
3JGR2 11.6 12.3 12.6 12.7 12.4 -0.8 -0.1 0.2 0.3
Mean 11.4 12.1 12.3° 12.4 12.1 -0.7 0.0 0.2 0.3
Maximum 11.6 12.6 12.6 12.7 12.4 -0.5 0.4 0.4 0.5
Minimum 11.1 11.6 12.0 12.2 11.9 -0.8 -0.5 0.0 0.1
Range 0.5 1.0 0.6 0.5 0.5 0.3 0.9 0.4 0.4
Number :

of items 14 18 22 22 76 14 18 22 22

Delta is an index of item difficulty related to the proportion correct, p.
Delta = 13 + 4z, where z is the standard normal deviate corresponding to the
area under the normal curve of 1-p. Values of delta range from 6 for very easy
items to 20 for very difficult items. Middle difficulty for an item is defined
as the level at which half of the group would know the answer and the
remaining half would guess at random. For the verbal sections, composed of
5-choice items, middle difficulty reference delta is 12.0.

The equated delta for an item is the estimated difficulty level of the
item for the GRE reference group; a spaced sample of those who took Forms

3DGR1, 3DGR2, or 3DGR3 of the GRE General Test at the October 1981
administration.
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TABLE 4

Standard Deviations of Equated Deltas and Difference of the Standard Deviation
of the Equated Deltas of Each Item-Type Subset from the Standard Deviation
of the Equated Deltas of Total Verbal by Test Form

S.D. of Equated Delta Differences from S.D.of Delta
of Total Verbal
Total

Form sC Ana RC Ant Verbal sC Ana RC Ant
3HGR3 1.6 2.5 1.9 2.8 2.3 -0.7 0.2 -0.4 0.5
3HGR4 2.0 1.8 2.3 3.1 2.4 -0.4 -0.6 -0.1 0.7
3IGR1 2.7 2.6 2.0 2.6 2.5 0.2 0.1 -0.5 0.1
JIGR2 2.1 3.5 1.5 2.7 2.5 -0.4 1.0 -1.0 0.2
31IGR3 2.8 2.1 1.5 2.9 2.4 0.4 -0.3 -0.9 0.5
3IGR4 1.8 2.6 1.8 2.9 2.4 -0.6 0.2 -0.6 0.5
3JGR1 2.1 2.7 1.6 2.6 2.4 -0.3 0.3 -0.8 0.2
3JGR2 2.8 2.6 1.4 2.6 2.4 0.4 0.2 -1.0 0.2
Mean 2.2 2.6 1.8 2.8 2.4 -0.2 0.1 -0.7 0.4
Maximum 2.8 3.5 2.3 3.1 2.5 0.4 1.0 -0.1 0.7
Minimum 1.6 1.8 1.4 2.6 2.3 -0.7 -0.6 -1.0 0.1
Range 1.2 1.7 0.9 0.5 0.2 1.1 1.6 0.9 0.6
Number

of items 14 18 22 22 76 14 18 22 22
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TABLE 5

Mean Biserial Correlations and Differences of the Mean Biserial
Correlation of Each Item-Type Subset from the Mean of the Biserial
Correlation of Total Verbal

Mean Biserial Correlations Differences from Mean R-Bis
» : of Total Verbal
Total

Form SC Ana RC Ant Verbal SC Ana RC Ant
3HGR3 .57 .49 .49 .51 .51 .06 -.02 -.02 .00
3HGR4 .53 .50 .53 .52 .52 .01 -.02 .01 .00
3IGR1 .59 .47 .52 .51 .52 .07 -.05 .00 -.01
3IGR2 .55 .51 .49 .57 .53 .02 -.02 -.04 .04
3IGR3 .57 .48 .54 .52 .53 .04 -.05 .01 -.01
3IGR4G .54 .52 .49 .53 .52 .02 .00 -.03 .01
3JGR1 .56 .46 .49 .51 .50 .06 -.04 -.01 .01
3JGR2 .57 .46 .48 .48 .49 .08 -.03 -.01 -.01
Mean .56 .48 .50 .52 .52 .05 -.03 -.01 .00
Maximum .59 .52 .54 .57 .53 .08 .00 .01 .04
Minimum .53 .46 .48 .48 .49 .01 -.05 -.04 -.01
Range .06 .06 .06 .09 .04 .07 .05 .05 .05
Number

of items 14 18 22 22 76 14 18 22 22
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TABLE 6

Standard Deviations of Biserial Correlations and Differences of the
Standard Deviation of the Biserial Correlation of Each Item-Type Subset
from the Standard Deviation of the Biserial Correlation of Total Verbal

by Test Form

S.D. Biserial Correlation Differences from S.D. R-Bis
of Total Verbal
Total

Form SC Ana RC Ant Verbal SC Ana RC Ant
3HGR3 .07 .08 .10 .10 .10 -.03 -.02 .00 .00
3HGR4 .09 .09 .10 .11 .10 -.01 -.01 .00 .01
3IGR1 .07 .09 .09 .13 .11 -.04 -.02 -.02 .02
3IGR2 .12 .13 .09 .09 .11 .01 .02 -.02 -.02
3IGR3 .07 .10 .07 .12 .10 -.03 .00 -.03 .02
31IGR4 .07 .13 .07 .15 .11 -.04 .02 -.04 .04
3JGR1 .08 .12 .07 .13 .11 -.03 .01 -.04 .02
3JGR2 .08 .11 .10 .13 .12 -.04 01 -.02 .01
Mean .08 .11 .09 .12 .11 -.03 .00 -.02 .01
Maximum .12 .13 .10 .15 .12 .01 .02 .00 .04
Minimum .07 .08 .07 .09 .10 -.04 -.02 -.04 -.02
Range .05 .05 .03 .06 .02 .05 .04 .04 .06
Number

of items 14 18 22 22 76 14 18 22 22
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TABLE 7

Reliabilities and Difference of the Reiiability of
Each Item-Type Subset from the Reliability of Total Verkal
by Test Form

Reliability Differences from Reliability
of Total Verbal
Total

Form SC Ana RC Ant Verbal SC Ana RC Ant
3HGR3 .76 .72 .80 .81 .93 -.17 -.21 -.13 -.12
3HGR4 .71 .74 .81 .78 .92 -.21 -.18 -.11 -.14
3IGR1 .75 .69 .81 .80 .93 -.18 -.24 -.12 -.13
3IGR2 .74 .71 .80 .84 .93 -.19 -.22 -.13 -.09
3IGR3 .74 .72 .84 .79 .93 -.19 -.21 -.09 -.14
3IGR4 .73 .73 .80 .80 .92 -.19 -.19 -.12 -.12
3JGR1 .75 .67 . 80 .79 .92 -.17 -.25 -.12 -.13
3JGR2 .73 .69 .80 .78 .92 -.19 -.23 -.12 -.14
Mean .74 .71 .81 .80 .93 -.19 -.22 -.12 -.13
"Expected”

mean .71 .76 .79 .79 .93 -.22 -.17 -.14 -.14
Maximum .76 .74 .84 .84 .93 -.17 -.18 -.09 -.09
Minimum .71 .67 .80 .78 .92 -.21 -.25 -.13 -.14
Range .05 .07 .04 .06 .01 .04 .07 .04 .05
Number

of items 14 18 22 22 76 14 18 22 22

" The reliability of a test is related to the number of items in
the test. Thus, the reliability coefficients for the subsets cannot be
expected to be as high as those of total verbal. For that reason, a row has
been included below the row of mean differences to show the values that would
be expected because of the smaller number of items in the subsets. For
example, if a test with a reliability cocefficient of .93 were reduced from 76

items to 14 items, the reliability would be expected to decrease te about .71,
a decrease of .22,

Reliability estimates for the item-type subscores within each cection
were computed by Kuder-Richardson formula 20 (Kuder & Richardson, 1937).
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difficulty and discrimination rather than use the subtests available in
operational editions as Wilson (1986) did.

The standard deviations (Table 4) of item difficulties gives an
indication of the spread of the difficulties of items by item type. The
reading comprehension items tend to have the least spread in item

difficulties of the verbal item types, while antonyms tend to have the
greatest spread.

Tables 5 and 6 present the means and standard deviations of biserial
correlations for the verbal measure. Sentence completion items tend to
have the highest average biserial correlations while analogies have the

lowest. However, these relationships vary considerably from form to
form.

Table 7 shows that the reliability of the total verbal score is
consistently .92 or .93. The reliability of a score is closely related
to the number of items contributing to the score and the discrimination
power of the items. As would be expected, scores based on the two item
types (reading comprehension and antonyms) with the most items (22) are
more reliable than scores based on the other two item types. The 1l4-item
sentence completion item type is slightly more reliable than the 18-item
analogy item type. This difference in reliability is consistent with the
substantially higher average biserial correlations of the sentence
completion items found in Table 5.

The statistical characteristics of verbal item types in the experimental
sections used for this study are summarized in Tables 8-10. The mean
equated deltas of the experimental sections range from 11.7 to 12.6. The
average biserial correlations range from .47 to .54, with reading
comprehension slightly higher and analogies slightly lower on the
average. Although the mean biserials are not the same for all the

experimental sections, they are less variable than within irdividual
operational forms.

Table 11 provides data about the self-reported undergraduate grade point
average for the examinees according to their major field areas. This
information helps in the interpretation of the regression analyses, which
included major field as a variable. The mean deviations provide a way of
comparing UGPA for the four major field areas while controlling for the
differences in grades across the institutions. Since the unit of
analysis is the institution and since grading scales vary across

institutions, the mean deviations in grades by field were calculated in
the following way:

1. The mean UGPA for all examinees within an institution was
determined.

2. Within the institution, the mean UGPAs for all examinees according
to their major field areas were determined.

3. The mean residual UGPA for each major field area was determined by
subtracting the mean determined in #1 above from each of the four
means determined in #2 above.

&) r
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Test Form
H 61

(N=2,980)

H 62

(N=2,985)

H 63

(N=2,980)

H 64

(N=2,980)

Means and Standard Deviations of Equated Deltas
For the Sentence Completion, Analogy, and Antonym Subscores
From the Experimental Sections

mean

SD

mean

SD

mean

SD

mean

SD

Subscore
Sentence Analogy Antonym
Completion
12.2 12.7 12.0
1.8 1.7 1.9
12.3 12.6 12.5
1.6 2.0 1.7
12.2 12.5 12.1
1.9 1.6 1.9
12.2 12.4 12.6
1.7 1.8 1.8
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TABLE 9

Means and Standard Deviations of R-Biserial Correlations
For the Sentence Completion, Analogy, and Antonym Subscores
From the Experimental Sections

Subscore
Sentence Analogy Antonym
Completion
| Test Form
|
H 61 mean .51 .48 .51
(N=2,980) SD .11 .09 .09
H 62 mean .52 .51 .49
(N=2,985) SD .06 .11 .11
H 63 mean .50 47 .51
(N=2,980) SD .10 .09 .10
H 64 mean .52 .50 .48
(N=2,980) SD .06 .11 .11




TABLE 10

Means and Standard Deviations of Equated Deltas and Biserial
Correlations of the Matched Sets of Reading Comprehension Items

Form
3GGR2 3GGR3 3GGR4
Equated Delta Mean 11.7 11.8 11.7
SD 1.8 1.9 2.0
Biserial Correlation Mean .53 .51 .54
S D .06 L1l .09
Reliability .745 . 745 .725
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TABLE 11

Mean Deviations of Examinee and School Mean UGPA
For Each Major Field For Combinations
of Ethnic and Gender Groups

Number

of Under-

Graduate Social Biological Physical
Group Institutions Humanities Science Science Science
Black females 28 .056 .099 .010 -.021
Black males 8 .011 -.030 -.138 .350
Hispanic females 21 -.027 .062 -.126 .003
Hispanic males 19 .388 -.114 -.268 -.032
White females 292 .118 .030 -.099 .011
White males 296 .167 -.028 -.186 .025
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4. The means of the mean residuals, called mean deviations, were
determined for each combination of ethnic group and gender.

For example, Table 1l shows that White males majoring in Humanities
tended to have a higher mean UGPA than did all students within the
institution (the mean UGPA for White male humanities majors exceeded the
overall institution mean UGPA by 0.167). White males majoring in the
physical sciences also had a mean UGPA greater than the institution mean,
although the difference was not as great as for humanities majors.
Finally, both social science and biological science majors who were White
males had mean UGPAs lower than the institution mean UGPA.

The most discernible pattern that can be seen in Table 1l is that
examinees majoring in the biological sciences had the lowest relative
UGPAs of all the groups, except for Black women. However, there is no
clear or uniform ranking among the four major field areas across the
ethnic-by-gender groupings.

Table 12 provides the mean R,?'s and the increases in R? attributable to
each item type for the six ethnic group-by-gender combinations for the

"matched/experimental section items. This analysis is quite similar to a

within fields group analysis, with the increase in R? similar to the
average R? for an item type across the four groups. The fields are
predictors only in the limited sense that grades vary by field. In this
table, the institutions upon which data are based all have at least 10
examinees for the particular ethnic-by-gender group studied. Table 12
shows that the R2’'s for the minority groups are uniformly greater than
the R;?'s for the White groups. Thus, while there exists explanatory
power of eadminees’ SR-UGPAs simply by knowing their major field areas,
the percentage of variability of UGPA explained by major field area is
much greater for all the minority groups than for the White groups. The

magnitude of these R?'s attributable to major field area is surprisingly
large.

The addition of each of the four item types results in improved
prediction of SR-UGPA over that already attributable to differences in

.major field area for all ethnic and sex groups. There is no overall

pattern to the increase in explanatory power according to item type
across the groups. Each of the four item types has the highest increase
in validity for at least one of the six groups, and the differences among
the increases in validities are often small. For the White groups, the
reading comprehension items provide the greatest increase in prediction.
This is consistent with Ramist’s findings for the SAT. It is also
consistent w.th our intuitive feeling that the tasks required to answer
reading comprehension items are more similar to the tasks required of
students in higher education than are the tasks required to answer the
other verbal item types. However, among the minority groups, the reading
comprehension item type consistently has the second highest increase ina
validity. Across the six groups, analogies and sentence completions
provide slightly lower increases in validity than do reading
comprehension and antonyms.

The increase in validity of the total 64-item experimental score (R2) is
presented in the table for comparative purposes. The total score adds
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TABLE 12

Summary of Means of R*'s and Increases in R?'s Due to Each Item Type
For the Matched/Experimental Section Items

Number
of
Group Schools R,2 RC* SC* ANA* ANT* R?
Black females 28 .204 .072 .054 .073 .070 .069
Black males 8 .163 .048 .043 .041 .092 .062
Hispanic females 21 .094 .096 .062 .079 .109 .138
Hispanic males 19 .112 .074 .101 .054 .068 .087
White females 292 .042 .067 .060 .049 .051 .081
White males 286 .049 .065 .055 .043 .046 .069

R,? heads the column giving the proportion of variance accounted for by the major
field area variables.

*RC heads the column of increases in R? (above Rcz) attributable to the reading
comprehension items. SC, ANA, and ANT head similar columns for sentence completion,
analogy, and antonym items, respectively. R,? heads a column of the increases in
R? (above Roz) attributable to the total experimental verbal score.
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most to the validity for Hispanic females and males and least to the
validity for Black males, Black fem~les, and White males.

Table 13 provides data similar to that in Table 12 for a slightly
different population. There was concern that making comparisons among
the groups in Table 12 might be confounded by the particular schools
included in each sample because a different grouping of schools comprised
each ethnic-by-gender sample. As a result, the analysis in Table 13 for
each group and for White males was based on the same undergraduate
institutions. Thus, Table 13 allows one to compare the increase in
validity for each item type for White males to the increase in validity
for each item type for each of the other groups in an analysis based on
the same institutions. Comparing the results from Table 13 to those in
Table 12 indicates no change in the general pattern.

Table 14 provides the mean squared multiple correlations of item type
score with self-reported undergraduate grade point average excluding
undergraduate major field area variables. If the primary source of
differences in grades across major field areas is differences in grading
standards, the effect of including the major field area variables would
be to reduce noise in the criterion variable and thus increase the
observed validities. If the primary source of differences in grades is
actual differences in student performance, the effect of including the
major field area variables would be to reduce the true variance in the
criterion measure and thus decrease the observed validity. A comparison
of Tables 12 and 14 shows that the proportion of variance accounted for
by the item type scores and total score is higher when undergraduate
major field area is included in the regression equation. For example,
the variance accounted for by the 64-item experimental score alone for
White males is .059, while the increase in validity of the 64-item
experimental score after controlling for major field areas is .069. The,
patterns of item type validity within each sex-by-ethnic group are quite
consistent in Tables 12 and 14.

These results suggest that it is appropriate to use the major field area
variables because the primary source of differences in grades across
major field areas appears to be coming from different grading standards.
To some extent it appears not to matter which procedure is followed since
the pattern of relative validities among the four item types is the same.
For these reasons, the remainder of the analyses include the major field
area variables.

Table 15 provides, for the subscores based on operational items,
information similar to that found in Table 12 based on matched sets of
items. A comparison of the results in Tables 12 and 15 will provide
evidence about whether the differences in R? are similar for the
subscores based on the matched and unmatched sets of items.

Although the R%*'s differ, the pattern of results in Table 15 is
essentially similar to the pattern found in Table 12. The increases in
validity for the minority groups were greater than the increases in
validity for the White groups (except for Black males and females for
reading comprehension and Black males for sentence completion). Also,
the same pattern exists of higher increases for reading comprehension for
White groups, but not for minority groups.




TABLE 13

Comparison of White Males to Other Ethnic-by-Gender Groups
For the Matched/Experimental Section Items

Number
of
Group Schools R,? RC* SC* ANA* ANT*
Black Females 22 .207 .075 .054 .082 .084
White Males 22 .049 .061 .051 .040 .044
Black Males 6 177 .061 .061 .043 .135
White Males 6 .048 .055 .047 .038 .042
Hispanic Females .21 .105 .111 .108 .100 .169
White Males 21 .049 .065 .056 .042 .046
Hispanic Males 16 112 .074 .103 .055 .071
White Males 16 .049 .062 053 .04l 044
White Females 284 .042 .067 .060 .049 .051
White Males 284 .049 .065 .055 .043 .046

*RC heads the column of increases in R? (above Roz) attributable to the reading
comprehension items. S$C, ANA, and ANT head similar columns for sentence completion,
analogy, and antonym items, respectively. R, heads a column of the increases in
R? (above R ?) attributable to the total experimental verbal score.




TABLE 14

Summary of Means of R%‘'s* Due to Each Item Type
For the Matched/Experimental Section Items
Excluding Major Field Area Variables

Number
of
Group Schools R..’ R, Runa’ Rane’ R’
Black Females 28 .067 .047 .048 .029 .068
Black Males 8 .039 .036 .033 .060 .022
Hispanic Females 21 071 .041 .040 .046 .070
Hispanic Males 19 .061 .097 .047 .048 .079
White Females 292 .059 .051 .040 .043 .071
White Males 286 .054 .045 .033 .035 .059

*R 2 heads the column of proportion of variance accounted for by the reading
comprehension items when the major field area variables are not included as
independent variables. R, R,,%, and R,;,,> head similar columns for sentence
completion, analogy, and antonym items, respectively. R.? heads the column of
proportion of variance accounted for by the total experimental verbal score when
the major field area variables are not included as independent variables.

$1¢




TABLE 15

Summary of Means of R%‘s and Increases in R*'s
For the Operational Section Items

Number

of
Group Schools R RC* SC* ANAX ANT*
Black Females 28 .204 .069 .097 076 .070
Black Males 8 .163 .040 .029 .088 .098
Hispanic Females 21 .094 .106 .079 141 .078
Hispanic Males 19 112 .087 .067 .072 ~.086
White Females 292 .042 .072 .058 .046 .050
White Males 286 .049 .068 .053 .048 .048

‘RC heads the column of increases in R? (above R%,) attributable to the reading
comprehension items. SC, ANA, and ANT head similar columns for sentence completion,
analogy, and antonym items, respectively. R?, heads a column of the increases in
R? (above R?)) attributable to the total experimental verbal score.

Ro2 heads the column giving the proportion of variance accounted for by the major
field area variables.
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Comparing the results from the two tables shows that for the two White
groups, the differences in R?*'s were negligible. For the combinations of
minority ethnic groups by gender, there were noticeable differences in
R%¥'s, although there was .0 apparent pattern. These results indicate
that the item type validities may be confounded by the differences in
difficulty and item-test correlations for minority examinees, but not
necessarily for White groups. Alternatively, these differences may
result from the smaller sample sizes for the minority groups.

Table 16 provides, for each of the six groups, the mean R,>'s, the
increase in R? attributable to adding the total 64-item experimental
score (R,%), and the change in R, resulting from the deletion of each of
the four 16-item experimental subscores from the 64-item total
experimental score. Thus, for Black females, the percentage of
variability of UGPA explained by knowing the students’ major field is
.204 (R,?), and the increase in R? contributed by the total experimental
score is .069 (R,2). The change in R, that results from deleting the 16
reading comprehension items from the total experimental score is .000.
Similarly, the change in R,? for Black females that results from
deleting the 16 sentence completion items is -.001l, the change from

deleting the analogy items is -.004, and the change from deleting the
antonym items is .006.

Overall, Black females had the highest proportion of variance predicted
from major field and total experimental score, .273. White females and
White males had the lowest proportion of variance predicted by major

field and total score, .123 and .118, respectively. As in Table 13, the

minority groups have a larger proportion of explained variance in UGPA
than do the White groups.

The effect on R, of deleting any one of the item types in any of the
analysis groups is small. Any set of three of the four item types is
almost as valid as are all four together. Although some of the decreases
are non-negligible fractions of the R, in certain cases, all the
decreases are trivial values of no practical importance. For example,
the greatest loss in R, across the groups results from the deletion of
the reading comprehension item type, which causes a decrease in R, of 11
to 13% for four of the six groups, no change in one group, and an
{ncrease of 12% in R, for the remaining group. The actual change in R?
for reading comprehension ranges from -.018 to .008. The smallest loss
in R results from the deletion of the analogy item type, which causes a
decrease in R,? of 9% for Hispanic females and 6% for Black females, an

increase in R,? of 19% for Black males and 23% for Hispanic males, and no
change for the other two groups.

Discussion

The purpose of this study was to investigate the concurrent validity of
the item types in the verbal measure of the GRE General Test for various
ethnic and gender subgroups. To do this, we looked at correlations of
item type subscores with self-reported undergraduate grade point
averages. As an aid to understanding these data, we also looked at the
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TABLE 16

Effect on R,? of Deleting kach of the Four Experimental Subscores
From the Total Experimental Score

Change in R,? from Deleting

Group R,? R,? RZ2 + R? RC* Sc* ANA* ANT*

Black Females .204 .069 .273 - .000 -.001 -.004 .006
(N=28)

Black Males .163 .062 .225 -.007 .008 .012  -.007
(N=8)

Hispanic Females .094 .138 .232 -.018 -.022 -.012 -.021
(N=21)

Hispanic Males 112 .087 .199 .008 -.015 .020  -.003
(N=19)

White Females .042 .081 123 -.010 -.004 .000 -.001
(N=292)

White Males .049 .069 .118 -.008 -.003 .000 .000
(N=286)

*RC heads the column of changes in R,? from deleting the reading comprehension items
from the total experimental score. SC, ANA, and ANT head similar columns for
sentence completion, analogy, and antonym items, respectively.
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statistical characteristics of the item types in existing editions of the
GRE General Test and in the experimental tests used in this study.
Overall, the results do not suggest any specific revisions to the item
type composition of the verbal measure of the GRE General Test.

The review of the item type statistics based on operational test forms
(Tables 3-7) illustrates the potential problems with drawing conclusions
about item type validity from operational data. The number of items per
item type varies from 14 to 22, and the reliability and biserial
correlation by item type varies, as does the difficulty of the item type.
In operational forms, the sentence correction item type is generally the
easiest. The mean difficulty of the analogy item type varies more than
any other item type from form to form. Antonyms tend to be the item type
with the highest average item difficulty and the greatest variability of
item difficulty within an edition. Reading comprehension items tend to
vary least in difficulty within an edition. The data in Tables 8-10
suggest that we were at least somewhat successful in minimizing the

statistical differences among item type scores in the experimentul
sections.

One unexpected finding of this study is the substantial proportion of
variance in UGPA that is accounted for by the students’ major field
areas. In Table 12, one finds that the proportion of R? accounted for by
major field area ranges from a low of .042 for White females to a high of
.204 for Black females. Major field area accounts for about twice as
much of the variance in the Hispanic groups and three to four times as
much of the variance in the Black groups than it does in the White
groups. These are very large differences in proportions of variance,
especially considering the relatively modest proportions of variance in
UGPA typically found to be predicted by test scores in validity studies.
Table 16 shows that, for Black females and males and for Hispanic males,
the addition to R? attributable to adding the total 64-item experimental
score to major field area was less than the R? attributable to major
field area alone. This is true even though the increase in R? due to
adding the total experimental score to the major field area variable is
higher for Hispanic males than it is for either of the White groups.

These results suggest that great caution should be used in designing
validity studies using undergraduate grades as criterion measures.
Evidence cited by Willingham (1985) suggests that upper division grades
do differ by field and that these differences are due to variations in
grading practices. For the 300 institutions in this study, the grades
for the last two years of undergraduate school across major field areas
appear not to be interchangeable. It would seem that researchers
studying the relative under- or overprediction of grades for different
subgroups in a population would also need to consider whether the groups
being compared are really alike in their course-taking patterns.

The item type validity patterns are not consistent across groups. For
White females and White males, the reading comprehension item type is the
most valid and the sentence completion item type the next most valid,
while analogies and antonyms tend to add slightly less to the prediction
equation. For the White group, this same finding is consistent in the
operational and experimental data. However, different item types have

10
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the highest concurrent validities in the minority subgroups. 1In the
experimental data, the reading comprehension item type does consistently
have the second highest increase in validity of all the item types in the
minority subgroups, even though there is no one item type that is
consistently best for all minority groups. Across the six groups,
analogies and sentence completions provide slightly lower increases in
validity than do the other two item types.

The results for the White groups--that the reading comprehension and
sentence completion item types are more valid than the analogy and
antonym item types--are consistent with the results obtained by Ramist
(1981) from predictive validity studies of the SAT and by Wilson (1984,
1986) in predictive validity studies of the GRE. Most of the students in
those studies were White. In the present study, the higher validity of
the reading comprehension and sentence completion item types for the
White groups was evident in the data from both the item type subscores
based on the operational items and the matched sets of experimental
items. This suggests that, for White students, the greater validities of
reading comprehension and sentence completion do not result from
incidental differences in difficulty and discrimination in operational
test forms. Even when these factors are controlled, the analogy and
antonym item types are less valid for White students. Thus, it is
possible that these differences in validity for White students may be due
to differences in the skills being measured by the different item types.
It should be noted, however, that the differences in validity among the
four item types for White students are mot great.

The results for the minority groups do not follow this same pattern,
although reading comprehension items were consistently the second most
valid item type in the experimental data for minority students. Overall,
the differences in validity among the four item types seem to be greater
for minority groups than for White groups.

In addition to investigating how much each item type contributed
individually to the concurrent validity, the effect of eliminating any
one item type from the total score was compared. It appears that any set
of three of the four item types is almost as valid as are all four
together. This occurs because the four item types are so highly
correlated. This finding was consistent for all ethnic-by-gender group
combinations. Across the six groups, deletion of the reading
comprehension item type resulted in the greatest loss in validity and
deletion of the analogy item type resulted in the least loss in validity.
However, these results are not consistent for all groups. Hispanic
examinees show the greatest loss in validity from the deletion of the
sentence completion item type. For the two Black groups, deletion of the

different item types showed no consistent pattern of gains or losses in
validity.

The results of this study suggest that all the verbal item types studied
contribute to the concurrent validity of the verbal measure. Differences
among the item types are small. Although all the item types contribute
to the concurrent validity, there is a great deal of commonality among
them. As a result, little concurrent validity is lost by deleting any
one item type. The results suggest that, of the four item types, reading
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comprehension may be slightly more consistently valid than the other item
types across all groups. The analogy item type may contribute slightly
less than the other item types to the concurrent validity. These
differences are small and do not suggest any specific revisions to item
type composition of the verbal measure of the GRE General Test. However,
the results do suggest that dropping any one of the four item types would
not have serious implications for the validity of the verbal score. Of
course, a high reliability is necessary on a test that is used to make
decisions about individuals. Thus, even if an item type were dropped,
the current number of items in the test would need to remain
approximately the same to maintain the current level of reliability. As
suggested in the introduction to this paper, any decision about the
content of a test requires the consideration of a number of issues in
addition to concurrent validity.
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1. Two additional methods of matching were also considered. Subtests
could be constructed by selecting matched sets of items from within an
operational edition of the test, although this matching procedure would
result in fewer items in each subtest (probably not more than eight).
These operational subtests would therefore have lower reliabilities than
the proposed experimental subtests. In addition, the operational
subtests would not meet the content specifications in the overall test,

and the matching would be on the item difficulty only, not on the item-
test correlations. :

The second method considered was to give the reading comprehension
items in an experimental section of the test as well as the discrete
verbal item types. The disadvantage of this approach was that examinees
would take only one of the experimental pretests and would therefore have
scores on either reading comprehension or one score for each of the three
discrete item types. Thus, it would not have been possible to see if the
matched item types were adding equally to the correlation with self-
reported undergraduate grade point average.
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Appendix A

Equating the Item-Type Subscores

The three operational forms used in this study, Forms 3GGR2, 3GGR3,
and 3GGR4, were spiraled (packaged and distributed to examinees in
alternating sequence) at domestic test centers at the October 1984 test
administration. The four experimental sections, however, were not
administered at that administration. Because the three forms were
administered to randomly equivalent groups, the ability levels of the
groups taking each of the three forms are assumed to be equivalent. To
facilitate comparison among the various scores, the raw scores on Form
3GGR2 were converted to a scale with a mean of 50 and a standard
deviation of 10. Then, the scores derived from the operational sections
of Forms 3GGR3 and 3GGR4 were equated to the common scale by setting raw
score means equal to the corresponding 3GGR2 scaled score standard
deviation. This method (Angoff, 1984) is known as Design I (random
groups--one test administered to each group). Scores are defined as
equivalent if their standard-score deviates in their respective,
randomly-equivalent groups are equal. These operational scores were used
at subsequent administrations for linking the scores on the matched item-

type subsets (i.e., matched on item difficulty and discrimination
indices) to the common scale.

_ All four experimental sections were administered at each of three test
administrations: June 1985, December 1985, and February 1986. Because
the sample sizes were largest for the December 1985 administration, data
for that administration were used to equate scores derived from the
experimental sections. Raw scores derived from the operational sections
were converted to scaled scores using the score conversion equations
derived from the October 1984 data. Then, the raw scores derived from
the experimental sections were equated to the common scale using the
corresponding operational scores as an external anchor test. This method
(Angoff, 1984) is known as Design IV (nonrandom groups--one test
administered to each group, common equating test administered to both
groups).

_The score conversion equations based on- the October 1984 and December
1985 data were used to convert all the raw scores to the common scale.

These scores could then be pooled across administrations for the
subsequent analyses.

46




42

Equating the Item-Type Subscores

Data from four test administrations were used in the scaling,
equating, and subsequent analysis of item-type subscores for this study:

October 1984

December 1985

June 1985

February 1986
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Forms 3GGR2, 3GGR3, and 3GGR4 were spiraled at
domestic test centers. Scores derived from the
operational sections of Form 3GGR2 were scaled to a
mean of 50 and a standard deviation of 10. Scores
derived from the operational sections of Forms 3GGR3
and 3GGR4 were equated to the common scale by
setting raw score means equal to the corresponding
3GGR2 scaled score mean and raw score standard
deviations equal to the corresponding 3GGR2 scaled
score standard deviation.

Form 3GGR3 was administered with the four
experimental sections. Raw scores derived from the
operational.sections were converted to scaled scores
using the score conversion equations derived from
the October 1984 data. Raw scores derived from the
experimental sections were equated to the common
scale using the corresponding operational scores as
an external anchor test.

Form 3GGR2 was administered with the four
experimental sections. Raw scores derived from the
operational and experimental sections were converted
to scaled scores using the score conversion

equations derived from the October 1984 and December
1985 data.

Form 3GGR4 was administered with the four
experimental sections. Raw scores derived from the
operational and experimental sections were converted
to scaled scores using the score conversion

equations derived from the October 1984 and Decemher
1985 data.
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