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Abstract
. .The present study was designed as a GRE population validity study for
foreiyn students enroiled in U.S. graduate schools. Primary interest was _in
validity for Students for whom English is a second language (foreign ESL Stu-
dents). The objectives of the study were to obtain information regarding the
typical within-department relationship of scores on the GRE General Test to

first-year average grades (FYA) (a) in samples of foreign ESL students that
are heterogeneous with respect to lingquistic—cultural-educational background;

(b) in subgroups that are homogeneous  with respect to country of origir and
associated background variables; and (c) in subgroups classified according to
relative level of English proficiency; as measured by scores on the Test of
English as a Foreign Language (TOEFL), GRE verbal and anmalytical performance
relative to quantitative performance, and self-reported English language

commmication status.
The study was based on data for a total of 1,353 forsign ESL students and

42 foreign ENL (English-native-language) students from 97 graduate _departients
in 23 graduate schools. Eighty-six departments were primarily quantitative—

either engineering, math/science, or economics; six were bioscience depart-

ments; and five were primarily verbal—four educatior: and one political

science. More than 90 different countries were represented in the sample. The

majority of students were from Asia: The three largest national _contingents
(students from Ind’a, Taiwan; and Korea) accounted for about one half of ail

Students. Students were highly selected both in terms of quantitative ability
and in terms of English proficiency as measured by TOEFL.

. The department-level samples were small (median N = 12). In order to
obtain reliable estimates of within-department GRE/FYA relationships, data
for similar departments were pooled: GRE and FYA variables were z-scaled
by department before pooling—that is, scores were expressed as deviations
from deparment-level means “in department standard deviation units. Primary
emphasis was given to analyses based on pooled data for the primarily quanti-
tative departments, because representation of departments from the other
fields was limited. _

for foreign ESL Students from the 86 quantitative departments and the five

Average levels and patterns of GRE/FYA correlations based on pooled data

"verbal" departments were found to be comparable to levels and patterns of

coefficients that have been reported by the GRE Validity Study Service (VSS)

for a sample composed primarily of U.S. citizens; results for the small sample

of bioscience departments were anomalous, due probebly to sampling effects. In
quantitative fields, quantitative and analytical scores were the strongest
predictors; in the verbal fields, verbal scores were strongest. GRE verbal and
TOEFL total scores had parallel patterns of validity:

_Study findings suggested that inferences based on GRE scores regarding

the subsequent academic performance of applicants, especially those applying
for admission to primarily quantitative departments, are likely to be as valid

for foreign ESL applicants as for U.S. applicants. Questions regarding the
comparative academic performance of U.S. and foreign students with comparable

GRE scores, not addressed directly in this study, call for further research.
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Summary

The examinee population taking the GRE General Test and the samples used

in standardization and calibration (scaling) are made up predaminantly of U.S.
citizens. toward whom the test is oriented edicationzlly, culturally, and lin-
guistically: However, the test is also taken by foreign nationals, the major-

ity of whom. speak English as a second language (ESL) and whose cultural and
educational Mackgrounds differ from those of U.S. examinees.

__. The average GRE quantitative perfommance of foreign ESL examinees is
fully comparable to that of U.S. examinées in similar fields of study; bot

their average performance on the GRE verbal and analytical ability measures is
markedly lower; due primarily to factors associated with their less—than—nat-
ive level of "nglish proficiency. For foreign examinees for whom English is

the native language (ENL), verbal and analytical averages are consistent with
average performance on thé quantitative test.

The present study was designed to obtain information regarding the

typical within-department relationship of GRE scores and certain English-pro-

ficiency-related variables to first—year average grade (FYA) in selected grad-
vate fields (a) in samples of foreign ESL students that are heterogeneous
with respect to linguistic-cultural-educational background variables, (b) in
subgroups that are homogeneous with respect to country of origin and associ-
ated background variables, and (c) in subgroups classified according to rela—
tive level of "English proficiency," as defined by the following variables:

o Total score of individual students on the TOEFL, the Test of English as

a Foreign Language (available for about two-thirds of the students)

o Relative Verbal Performance Index (RVPI)—the discreparicy between ob=
served GRE verbal score and that expected for U.S. GRE examinees with given
quantitative scores, thought of as reflecting a type of general English profi-
ciensy deficit

o Relative Analytical Performsnce Index (RANPI)—the discrepancy between

ohserved. ana.ytical score and that epected for U.S. GRE examinees with given

quantitative scores, thooght of as relccting a somewhat differenc type of Ei-
glish proficiency than that indexed by the RVET
o Self-reported better commnication in English (BCE) status versus

better commnication in some other language

Study Sample and pata

_The studv analyzed data for cohorts of foreign students, witaut regard
to visa status, who entered their respective departments in 1982-83 and
1983-84 as full-time students, whc earned a first year average; and for whom

GRE scores and information regarding country of citizenship were available.
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Students with GRE scores from a test administration prior to October 1981 were
not included in the study because the analytical test changed in October 1981.

~ Data were obtained for 97 departments from 23 graduate schools. The coop-
erating schools and departments supplied first-year average (FYA) grades and
TOEFL total scores (as available). They also supplied information on _country

of citizenship, undergraduate origin (U.S. versus other), sex, and date of
birth, if this information was not supplied by the student when registering to
take the GRE.

_ Most of the samples (86 of 97) were from primarily quantitative depart—
ments: engineering (electrical, civil, chemical, industrial, and mechan nical},

mathematics, statistics, chemistry, physics, computer science, or economics.

Six were from biological science departments, and 5 were from either education

or political science departments (see text, Table 1, for detail).

(see Table 2). However, across all departments, data were available for -a
total of 1,253 ESL students: 702 from combined engineering departments, 353

from matl—science departments, and 138 from economics departments, plus 55

The department-level samples typically were quite small: median N = 12

from bioscience departments and 76 from social science departments (primarily

ech-cation). Data were also available for 42 ENL students.
_ The sample was _extremely heterogeneous with respect to national origin
(see Table 3 and Table 4). Over 90 countries were represented by at least one

student, but about 90 percent of all the ESL students were accounted for by 39

countries with five or more nationals in tne study sample.
o More than two-thirds of the students (67.8 percent) were from Asia, 11
percent were from Eurcope, 9 percent from the Americas (excluding Canada),
7 percent from thé Mideast, and about 5 percent from Africa.

o The three largest national contingents were from Taiwan, InGia, and Korea.

These contingents accounted for 666 of the 1,353 foreign ESL students.

_ .. The students were highly selected in terms of quantitative ability (see
Table 5 for detailed summary of sample characteristics). For both ESt and ENL
students, the GRE quantitative mean was 684—above the eightieth percentile in
the score distribution fcr all GRE examinees. For ESL students in quantita—

tive departments the mean was 698. Verbal and analytical zeans for ESL stu—
dents were 382 and 486; for the ENL students, corresponding values were 546
and 592.

. Quantitative means were lower for bioscience and social science students
than for those in the primarily guantitative departments. However, for ESL
students in all major areas the pattern of relative performarice on the respec—
tive ability measures was the same: highest on quantitative, lowest on verbal,

with analytical in between.
The ESL students were highly selected in terms of English proficiency as

S22



measured by TOEFL: the total score mean, 567, for the sample was at approx-
mately the 84th percentile for all graduate-level TOEFL examinees.

bioscience departments, were conparable to those reported by the GRE Validity

Study Service (VSS) for samples composed predominantly of U.S. citizens.

o The mean first-year average (FYA) grade for all ESL students was 3:45 (or
approximately B+). For 1,213 students from quantitative departments, the
mean was 3.49. The small samples of students from bioscience and social

science departments had FYA means of 3.18 and 3.44, respectively.
In order to obtain general estifiates of GRE/FYA relationships for foreign

ESL students (data were not available for U.S. students), the principal analy-
ses were based on data pooled across departments within particular fields:

Since the study was primarily concermed with general trends in GRE/FYA rela-

tionships, and not with the development of operatioral prediction equations,
it was_ convenient to standardize the scores of students on each continuous
variable, including the GRE predictors: Predictor and criterion scores were

z-scaled—that is, they were expressed as deviations from th> respective de-
partment means in department standard deviation units prior to pooling. Dbata

for the small sample of ENL - students were z-scaled using means and. standard
deviations for ESL students in their respective departrents. Pooled-sanple

coefficients based on the z-scaled variables are equivalent to averages of the
corresponding department-Tevel coefficients weighted according to size  of
%gg’ mple. The coefficients reported in this study may be thought of as estimates

of population values for ESL students in the groups of departments for which
data were pooled.

Principal Findings
GRE/FYA Relationships For General Samples of Foreign ESL Students

. To determine the typical levels of GRE/FYA correlations in general sam~
ples of foreign ESL students in the respective fields, size—adjusteéd méans of

department-level GRE validity coefficients were camputed for various groups of
departments:
. .a) chemical, civil, electrical, industrial, and mechanical engineering
departments, respectively; all engineering departments

b) statistics, chemistry, physics, mathematics, and computer science

deparhléﬁfé; respectively; all math/science departments
¢) economics departments
d) all 86 quantitative departments—(a) + (b) + (c)

e) bioscience departments (six)

s-3



f) social science departments (flve)

 The size-adjusted means of the resulting GRE/Fm correlatians (see text,
Table 7, for detail), except those for th: six bioscience departments, were

comparable to size-adjusted mean coefficients that have been reported by the

GRE Validity Study Service (VSS) for samples camposed predaminantly of U.S.

citizens.

o For all subgroups of quantitative departments, GRE quantitative scores and
GRE analytical scores wete more highly correlated with FYA than were GRE

verbal scores.* For the pooled sample of 1,213 students from the 86 quan-

titative departments, size-adjusted mean coefficients were .311, .275, and

-097 for quantitative; analytical, and verbal scores, respectively. Trends
were_ generally similar for engineering; math/science; and economics

samples.

partments, veibai scores were most valid and qpantltatlve scores were

least valid. jviééﬁ ESéE‘flEiéﬁEE féf _verbat, anaiyt:&ai, and quantitative

analy,tl,cal,,score,s,were, of about the same magmtude (.061 and .081, respec-
tively), while the verbal coefficient was anomalously negative.

Mu;];tlple regressmn analyses were conduct:ed usmg z-scaled data aggre—
gated for broader groupings of departments:. For the quantztatzve departments,
regression results for the cambined sample and those for engineering, math-
Science and economics subgroups were similar (See text, Table 8 and related
discussion).

o The. EEéfﬂéEa partla:l regressmn (beta) coefficients for quantitative,
analytical; and verbal scores in the combined quantitative sample were

* In evaluating the va11d1ty coefficients obtained in this study for GRE an-

alytical ability scores it is important to know that prior to October 1985
users were advised by ETS not to consider the analytical score in selective
admission. Assuming that this advice was followed, only GRE verbal and quan-
titative scores were considered directly in admitting the ESL samples, and
their relatlonship with FYA will tend to be reduced somewhat by the resulting

restriction in range. For analytical scores, only some "incidental" restric-

tion in range would be expected (they are positively correlated with the
verbrl and quant:;tatlve scores) . However, attermatmg effects on validity due

ard quantltatlve scores  than for the analyhcal scores. Va11d1ty studies
based on samples. tested after October 1985 will be necessary in order to
evaluate the relative contribution of the three GRE measures under corditions
in which all three were eligible for consideration in selective admission.

13



.24, .18, and —.01, respectively: (The negative beta coefficient for verb-
al reflects a negligible suppression effect:)

o Patterns of regression weights for the small bioscience and social science
sanples were consistent with the patterns of validity coefficients.

when departmentally z-scaled FYA (Zfya) was regressed on departmentally

z-scaled GRE (2gre) variables (Zg,. Za, and Zv) in the combined quantitative
sample, and in the engineering; math-science; and economics samples; respec-

tively, only quantitative (Zq) and analytical (Za) scores contributed signifi-
cantly to prediction of zfya. The best-weighted composite in the combined
quantitative sample was .238 2q + .176 Za = z’fya (predicted zfya).

_This general equaticn was used to compute 7’fya for students in each of

tﬁé,BG,@ﬁntitétiVe departments. The average department-level validity coef-
ficient for this standard composite tended to be higher than the average coef-
ficient for either quantitative or analytical ability considered separately

(see Table 9 ard related discussion).

Effects of English Proficiency on GRE Validity*

____ Regression analyses based on pooled departmentally z-scaled data were
corducted for subgroups of students classified according to_level of English

proficiency, variously defined by (a) the relative verbal performance index or

RVPI, (b) the relative anmalytical performance index or RANPI, (c) self-
reported better commmication in English (SR-BCE) versus other status, and (d)

TOEFL total score, respectively {see Table 1l and related discussion).**

was complicated by the fact (a) that many students did not have TOEFL scores

and (b) that differences in regression associated with "availability versus

nonavailability" of the score were much more pronounced than those associated

with differences in TOEFL-score level among those with TOEFL.

_____BHowever, an balance, controlling for level of English proficiency as
defined by these variables did not appear to have a clear moderating effect on
the relationship between the 2z-scaled FYA criterion and the z-scaled GRE
scores for ESL students in any of the quantitative subgroups (see Table 11 and
related discussian).

* In these and subsequent analyses, only data for students from the 86 quaiti-

tative departments were included.
** RVPI = discrepanCy between observed verbal score; V; and predicted verbal

score, V’, where V' = .52 (GRE-Q) + 185, a regression equation based on data
for a sample of U.S. examinees tested during 1981-82: RANPI = discrepancy

between analytical score, A, and predicted analytical score, A’, where A’ =
.661 (GRE-Q) + 202, based on data for the same genéral sample.

55
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 parallel validity for TOEFL and GRE verbal. Regression resilts obtained
when 2Zfya was regressed on_ 2q, 2a, and 2v generally paralleled those obtained

when z-scaled TOEFL total score was substituted for Zv. Neither variable con-

tributed significantly to prediction in the primarily quantitative samples.

GRE Validity for National and Regional Subgroups

Simple correlations between a standard composite of z-scaled quantitative

and analytical scores (predicted zfya, or 2’fya, specified by the regression

of 2fya on Zq and Za scores in the combined quantitative sample—that is, .238
Zq + .176 Za) were caomputed (a) for students from all quantitative departments
classified by country of citizenship (N_ > 9) and by regions defined for the
study, and (b) for students classified by both region and graduate major
area—that is, engineering, math/sciernice, arnd economics (see Table 12 and

Table 13, and related discussion).

_The correlation between__this composite and 2fya tended to be relatively
consistent for subgroups defined in terms  of national origin and/or academic
area. Correlations did not tend to be higher for subgroups that were homo—
geneous than for those that were heterogeneous with respect to natiaonal origin.

© For 20 national contingents with N> 9, the median 2’fya/Zfya coefficient

was r = .36, and for nine regional contingents the median was r = .34, as
campared to the general quantitative sample coefficient of r = .35.

o For 22 subgroups (by region and quantitative area) the median coefficient
was r = .37.

Comparative Performance of Regional Subgroups on FYA and GRE Variables

The study was not designed specifically to assess the extent to which the
average academic performance of students from different countries or groups of
countries (regions) tended to be consistent with their average GRE perform—

ance. Generally speaking, an assessment along these lines is complicated by

the national diversity of the foreign student population, lack of consistency
across _departments in the national and/or regional mix of =nrolled students,
and differences in the fields of study selected by various national and = reg-
ional groups. Members of various national or regional subgroups may not be
enrolled in departments that are comparable with respect to grading standards,

degree of selectivity, and so on.

Such factors complicate interpretation of observed differences in the

average within-department standing of national or regional contingents as re-
flected in their means on departmentally z-scaled predictors, predictive com-
posites, and/or criterion variables.

Exploratory analyses were conducted to assess (a) differences in the

average academic performance of students in several regional classifications

15



defined for the study and (b) the extent to which the observed differences in

academic performance tended to correspord to observed differences in GRE
performance. Two parallel analyses were made, one involving comparisons based
on departmentally z-scaled data (indicating average within-department standing

on predictor and criterion variables) and the other involving comparisons
based on original FYA and GRE scores {indicating average standing on the FYA
criterion and the GRE scores without regard to department of enroliment).

Resuits of the regression of FYA on GRE scores for students in the quan-

titative sample; treated without regard to their departments of enrollment,

scores in pooled data for the same sample. Means of predicted FYA values
(FYA’) were camputed uSing the general sample equation: .0013 GRE-Q + .0006
GRE-A. The corresponding predicted zfya values (2’fya) were specified by:
-238 Zq + .176 2a. Thus, regional comparisons were based on two sets of mean

observed criterion scores, namely, FYA and Zfya, and the corresponding mean

predicted criterion scores; FYA’ and Z'fya.

paralleled almost identically the results of the regression of zfya on Zgre

 For the most part, patterns of findings regarding regional differences
based on the two sets of data were consistent. For example, with ane exception
the ranking of regional groups in terms of mean FYA was consistent with rank—

ing based on mean Zfya (see Table 14 and Table 15 and related discussion):

o At one extreme, students from Europe had mean FYAs of approximately 3.6,

and they also enjoyed relatively high within—department 2zfya standing,

averaging 0.2+ standard deviations above the foreign ESEL means for their
respective departments. At the other extreme, students from Africa and
the Mideast earned grades averaging approximately 3.3, and they were in

departments in which they tended to perform at a lower level than other
ESL students (below average by 0.2 standard deviations).

o For students fram Asia, who accounted for some 68 percent of all foreign
students in the sample, mean FYA was approximately 3.5 (correspanding to
the grand FYA mean for all quantitative students without regard to depart-

ment) and their Zfya means were approximately 0.0. By inference, Asian

students tended to provide a substantial common element in the regional
mix of the respective department-level samples; both the department—level

(2fya) means and the grand mean FYA reflect substantially the compara—
tively high FYAs earned by the Asian students.

o Effects associated with department of enrollimént were illustrated in data
for students fram South American countries and Mexico whose FYA mean of
3.4 was lower than the general mean FYA of 3.5 but who were from depart-

ments in which they enjoyed above average relative standing (mean Zfya was
+0.11).

___Patterns of relationships between mean FYA Versus mean FYA’ were similar
to those for mean 2fya versus mean Z’fya (see Table 16 and Figure 1, Section

VII, and related discussion). Again, the principal departure from parallelism

in the two sets of data was associated with the South American contingent.

Sl |
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o Eurcpean students had somewhat hlgher mean FYA and mesn Zfya than predic~-
ted from the respective general ESL equations. = Students from Africa and
the Mideast, regional groups with the lowest rankmg on GRE variables were
alsoc were the lowest ranked on both mean FYA’ and mean Z’fya. The academic

standing of Asian students tended to be consistent with expectation based

on the general ESL equations.

: 'Ihe,fiijdirjgs of these ekplbtétdry,éhéljgises suggest (a) that there are
systematic differences by world region in the average academic performance of
foreign students, and (b) that level of academic performance of regional sub-
groups tends to be generally consistent with expectation based on GRE scores.

However, the findings should be thought of primarily as suggesting directions

for research desxgned specifically to assess the possxbihty that among for-

better (less well) than other subgroups with conparable GRE scores.

tmplications of Findings

The fmd:mgs that have been reviewed permit relativeiy strong inferences
regarding the relationship between GRE scores and first-year average grades
for fore:.gn ESL students in quantltatlve fields—students enrolled in engi—

neering, math/science, and economics programs. GRE/FYA relationships for

general department-level samples of foreign ESL students in these quantitative

areas appear to be quite comparable in both level and pattern to relationships
reported for samples of U.S: students in similar fields:

A standard COIIpOSlte of GRE quantltatlve and analytlcal scores had gener—
al validity for predicting relative within—department standing on the FYA
criterion across all the quantitative areas represented, the several engi-—

neering fields, nath—sczence fields, and econaomics: For students in these

fields, neither GRE verbal scores. nor TOEFL total scores contributed signifi-
cantly to. prediction when included in a battery with GRE quentitative and
analytical scores.

The validity of the standard composite was not affected by introducing

control for English proficiency, variously indexed, nor was validity stronger

for groups that were homogeneous  than for groups that were heterogeneous with
respect to national origin:

in 'these quantitative’ departments were hlghly selected in temms of quantlta—
tive ability as measured by the GRE, and in terms of English proficiency as

measured by the TOEFL. They were in fields emphasizing quantitative reasoning

abilities and international symbols: These fields presumably require compara—
tively low levels of general English language verbal commmnication skill: The
opposite may be true for fields such as, say, education.

In the limited sample of ESL students from five "verbal" departments

(four education and one political science), the correlation between FYA and

GRE verbal scores was strohger than that for either GRE quantitative or

analytical scores: This 1is consistent with a priori expectation based on

s-8



validity study findings for U.S. citizens. accordingly, it seems reasonable to

hypothesize that this pattern may tend to be typical for foreign ESL students
in primarily verbal fields.

Findings for the six bioscience departments were not consistent with

expectation and can be interpreted only as reflecting sampling effects.
The average scores Of ESL students on the verbal and analytical ability

measures (382 and 486, respectively) were more than one standard deviation
lower than would be expected for U.S. examinees with the same quantitative
ability—the mean quantitative score for foreign ESL students was 698, only
slichtly higher than the quantitative mean of 687 reported by the GRE Validity
Study Service (VSS) at ETS for math-science samples composed primarily of U.S.
citizens (with a GRE verbal mean of 528). The mean FyA . for foreign ESL stu-

dents was approximately 3.5 (or B+ on the grading scale employed), as compared
to a mean of 3.4 reported by the GRE VSS for U.S. math-science samples.

This particular pattern of findings suggests riot only that the foreign

ESL students in this sample tended to be "academically sucessful" but also

U.S. counterparts with comparable scores on the. GRE. Research is needed to
assess the validity of this inference as well as the possibility that the

that they may have tended to receive higher grades, on the average, than their

average academic performance of someé regional or national contingents may not

be consistent with their average performance ori thé GRE.
With regard to the analytical measure, it is _again noted that scores on

this measure presumably were not used directly in selecting the samples under

consideration in this study, whereas scores on the quantitative and verbal
measures were used directly in selection.. The contribution of the analytical
measure may be overestimated somewhat in the current samples.

on balance, the study Ffindings suggest that inferences based on GRE

scores regarding the subsequent academic performance of foreign ESL appli=

cants, especially those applying for admission to primarily quantitative de-

partments, are likely to be as valid as those for U.S. applicants.
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Section I: Background
 The Graduate Record Examinations (GRE) General Test is widely used for

evaluating the academic qualifications of applicants for admission tc grad-
uate programs in the United States.. The General test traditionaliy has

provided measures of developed verbal and quantitative reasoning abilities
(GRE verbal or GRE-V and GRE gquantitative or GRE=Q). In 1977, the test was
restructured (see Miller & Wild, 1979) to include a measure of developed

analytical reasoning_ ability, a revised version of which wes introduced in
October 1981 (see, for example, ETS, 1985): There was some restructuring of
the verbal and quantitative measures in terms of format and time. allotments,

but no change in test content was involved. Prior to the October 1985 - test
administration, users_ were advised not to consider the analytical score in
admission.

The verbal test includes ontonyms, amalogies; sentence comp letion, and

reading passages or reading comprehension item-types, and the quantitative
test includes guantitative comparison, _reqular mathematics, and data inter-

pretation item-types. These verbal and quantitative items sample two well-

established ability domains. Less is known regarding the "ability domain(s)"

sampled by the analytical ability measure, which includes 38 analytical
reasoning (AR) and 12 logical reasoning (LR) item-types, both of which call
for considerable verbal processing.:

. The examinee population taking the GRE General Test and the samples used
in standardization and calibration (scaling) are made up predaminantly of U.s.
citizens toward whom the tests are oriented educationally, culturally; and

linguistically. However, the test is also taken by foreign nationalS. During

1981-82, for example, non-U.S:. citizens representing more than 140 different

countries, territories, or other geopolitical entities made up approximately
16 percent of the total GRE examinee population (Wilson, 1984a, 1984b).

. There are large differences between the population of U.S. examinees and
the population of foreign examinees in average performance on the verbal and
analytical measures. The verbal and analytical performance of foreign examin-
ees, largely individuals for whom English is a second language (ESL exam-
inees), is markedly lower than that of U.S. examinees or of foreign ENL (En—
glish native language) examinees. Theé depressed verbal performance of foreign
ESL examinees is attributable, primarily, to their less-than-native levels of

proficiency in English.

However, performance on the GRE quantitative measure does not appear to
vary with English language background. U.S. examinees, foreign ESL examinees,

ard foreign ENL examinees in the same fields of study tend to have  similar

quantitative means. National contingentS with very depressed verbal and ana-

lytical means frequently have very high quantitative means.

__In essence, it appears that for foreign ESL examinees GRE verbal test
items (indeed, all English-language verbal test items) are measuring selected
aspects of "developing ESL proficiency" rather than level of "developed verbal

reasoning abilities," which the test measures in samples of mative English

speakers. ThuS, population differences in level of "verbal reasoning ability"
or "analytical reasoning ability" cannot be inferred from cbserved population
differences between U.S. vs foreign ESL examinees in test performance.
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~ At the same time, the population differences in verbal test performanse

represent "real" population differences in "functional ability" to perfom

English-language tasks such as those .represented by the verbal and analytical
test items under testing conditions, including time constraints.

___ Quantitative test items, on the other hand, appear to be measuring the
same urderlying abilities for foreign ESL examinees as for U.S. examinees.

Available evidence suggests that U.S. and foreign examinees with similar GRE
quantitative scores have similar levels of quantitative ability.

~ Given evidence of systematic population differences both in background
ard in test performance—evidence permitting the strong inference that _the
verbal and analytical tests are not measuring the same underlying “ability

constructs" for U:S: and foreign ESL examinees (prospective students)—ques-
tions naturally arise regarding the criterion-related or predictive validity

of GRE scores for members of the foreign ESL student population. For example:
o For individuals in general samples of foreign students, how valid are the
GRE scores for predicting subsequent performance on some criterion of suc-
cess in graduate school (say, first-year average grade, or FYA)? Are the

GRE/FYA correlations (GRE/FYA validity coefficients) for general samples
of foreign ESL students comparable to those typically observed for general

samples of U.S. students? Do GRE/FYA validity coefficients tend to be com-
parable for different national contingents of foreign students? Are GRE/

FYA correlations typically stronger in samples that are relatively homo-
geneous with respect to -linguistic—cultural-educational background vari-

ables (for example, samples from specific countries or from countries

judged to be similar with respect to language, culture, or educational
systems) than in heterogenecus samples? Is criterion-related validity

typically higher in samples of foreign ESL students with ‘"higher levels of
English proficiency"” than for those with "lower levels of English
proficiency?"

o How closely does relative criterion standing of various national contin~

gents correspoid to their relative standing on GRE predictive composites

developed for general ESL samples? Do students with more "ESL proficien—
cy," terd to outperform students with less "ESL proficiency"—for example;
do they terd to earn higher mean FYA than would be expected for foreign
ESL examinees generally, who have similar GRE scores? Within the popula-

tion of foreign ESL students, do some nacional-linguistic subgroups tend

to earn higher average grades than would be expected for foreign ESL stu-

dents generally, who have similar GRE scores?

The Present Study
The present study was designed as a GRE population validity study for

foreign ESL students. It was primarily concerned with obtaining and evaluating

evidence bearing on the first set of questions cutlined above. More specifi-
cally, the study was designed primarily to assess:

o the level and pattérm of GRE/FYA corrélations in general samples of
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foreimm ESL students in selected graduate fields,
o the possibility of systematic differences in the level and pattemn of

GRE/FYA correlations for subgroups of foreign ESL students, especially

subgroups differing in English language background as reflected by

national-linguistic origin, and by level of_ performance .on various

English-proficiency-related test variables, including total zcore on

the Test of English as a Foreign Language or TOEFL (ETS, 1983), and
o whether improved prediction of FYA for foreign ESL students might be

expected by considering information regarding national origin and
scores on the TOEFL in conjunction with GRE scores:

_ The study was not designed to address questions regarding the comparative

performance of various subgroups of foreign examinees. However, exploratory

analyses were undertaken that permitted limited inferences in this regard.
The study was conducted by Educational Testing Service (ETS) under the

auspices of the Graduate Record Examinations Board.  In March 1984, 100

graduate schools that usually receive the largest number of GRE score reports

fram non-U.S: citizens were invited to cocperate in a study with the foregoing

objectives by providing data for samples of non-U.S. students, (a) regardless
of U.S. visa status, whc _(b) were first-time; full-time students during the
academic years 1982-83 and 1983-84; respectively, ( c) completed the academic

year in which they initially enrolled, and (d) earned a first-year average
grade:

_The graduate fields (departments) targeted for study were primarily quan—

titative fields known to be most popular among international graduate stu—
dents: engineering—chemical, civil, electrical, industrial, and mechanical;

mathematics, chemistry, physics, computer science, statistics, and economics:
Several fields that involve more verbal (less heavily quantitative) subject
matter were also targeted: education and political science; agriculture, bi-

ology; biochemistry, and microbiology.

_.Over 100 departments provided name, sex, and date of birth identification
for the designated entering cohorts of foreign students. This identification
was used to locate records of the students in the GRE computerized history
file—records containing GRE General Test scores and the corresponding _test
administration date(s) and other relevant information (if provided by indi-

viduals when they registered to take the GR=).
Based on the filematching procedures; data collection rosters were pre-

pared by ETS and sent to the departments.  Departments were asked (a) to
supply a first-year average grade and, if available, TOEFL _total score; (b) to

identify native English-speakers, and (c) to provide information regarding
country of citir :nship and/or U.S:. vs. non-U.S. undergraduate origin {when the

roster indicated that this information was not available in the GRE file for a
student).

~_ Basic requirements for inclusion of a departmental data-set in the study
were that the department have a minimum of five foreign ESL stucents with:
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c verbal, quantitative, and analytical ability scores from & restructured
GRE General Test that was administered after Seicember 1981,

o a first-year average grade, and

o data on country of citizenship.

Distribution of Students by School and Departiment

A total of 97 departments from 23 graduate schools met these basic re-
quirements. The departments (fields) represented and their grouping by
academic &rea. wWere as follows:

1. Engineering (chemical, civil, electrical, industrial, mechanical)

2. Math/Scierce (appli=d math, statistics, chemistry, physics,
computer science)

. Economics. . , S

Quantitative total (engineering + math/science + economics)

Bioscience (microbiology, agriculture, biochemistry, biology)
Social science (education, political science)

AU W
P

Table 1 shows the distribution of ESL students by school and graduate

department: The 23 schools (identified only by a two-digit study code) ranged
from the top 10 percent through the bottom 10 percent among the 100 graduate

schools that typically receive the largest mumber of GRE score reports from
nor-U.S. citizens.

o There were 86 department-level ESL samples from primarily quantitative

fields, with a total of 1,213 foreign ESL students: 40 engineering samples

with a total of 702 students, 36 mathcmatics and physical science samples

(373 students), and 10 economics samples (138) students:

o Data were available for only 6 biological science samples (55 students)
and 5 social science samples (4 education samples with a total of 76

students, and 1 political science sample with 9 students).
Table 1 shows that most of the department-level samples were quite small.

The actual distribution of Ns for the 97 foreign-ESL samples, shown in Table

2, points up the positively skewed nature of the sample-size dictribution.
A total of 32 samples included between 5 and 9 ESL students, 36 _samples

included between 10 and 14 students, 13 iricluded between 15 and 19 sti—

dents; and 16 included 20 or more students: The median N was 12.
Data were also available for a total of 42 non-U:S. English-native-lan-

guage students from mejor EngliSh—speaking coudtries {31 from the quantitative
fields, one from a bioscience field, and 10 from the Social science fields):

These data were employed in the study primarily to point up differences
between foreign ENL students and foreign ESL students in pattems of average

performance on the GRE General Test.



Table 1

Distribution of Forelgn ESL (English Second Language) Students by School and Department

Sch e - . Z - . Depa:tment code ;
o _ Enginesring __ . _Math/_Physiésl Seti  _ _ Econ - Bioscience Edue P.S.

64 65 66 67 68 Tot 54 59 62 72 76 78 Tet B4 Quan 07 31 3% 35 Bio 85 92 Soc Total

tot sci

02 17 32 - 12 - 9 = - 6 - 15 10 119 - - - - 0 26 = 26 162
07 .9 30 33 12 7 <l - 11 11 - 13 12 47 15 153 - 7 8 s 17 9 26 194
10 14 - 31 - - &5 - - - - - - 0 ~ 45 - - - - 0 - - 0 45
13 - - 14 9 14 37 - - - ] 8 - 16 12 65 - - - - ¢ - 0 65
14 6 - 31 - 20 57 - 15 - - - 9 6 87 - - - - 0 - - u o 8z
19 R = - .- .10 - = = - - - 10 - 10 - - = - 0 - - 0 10
24 S 42 19 i3 24 103 - 12 10 IS - 21 58 11 172 6 - - - 6 21 - 21 199
28 - - - - = .0 5 7 26 - = .= 38 - 38 - - - - 0 - - 0o 138
30 13 13 12 - 10 48 - - - - s 11 18 11 25 - - - - 0 - - 0 75
32 - - = - - 0 - - - - = = 0 4B 4B - - - - 0 - - 0 48
33 - 11 36 - 17 64 - = 13 - 8 16 37 - 101 - - - - 0 i2 - 12 113
34 - - 52 - - 52 - - 5 5 - - 10 5 67 - - - - 0 - - 0 &7
38 - 19 - 25 13 i - - 10 11 - 12 33 - 90 - 16 - - 16 - - 0 106
41 ~ - I5 - - .5 - - 5 - 11 5 21 12 48 - - - - 0 - - 0 48
49 - 5 13 - - 1B - - - - - 7 7 - 25 - - - 7 7 - - 0 32
60 = - - = .0 - - = - - 13 13 - 13 - - - - 0 - - 0 i3
65 5 - - - 10 15 - - [ - - - 6 - 21 - - - - o = - 0 21
67 G- - . -2 -0 - - -9 -9 - - - - C - - 0 9
73 11 - = i - 29 - - - - - = Y - 29 - - - - 0 - - 0o 29
62 - - = - = 0 - - - - - 3 1 - 2 - - - = 08 = = 0o 7
87 - - - - 0 - = - - - 0 8 8 - - = - 0 - - 0 8
91 = - - . - 0 - - .= - - - 0 - 0 - 11 - i1 - - 0 11
92 - - - - 0 - - 16 - - - o - 16 - - - o - 0 16
Total 80 162 256 B9 115 702 5 54 111 39 sL 113 373 138 1213 6 23 19 7 55 76 9  B5 1353
6 8 40 1 S 10 4 6 10 36 10 86 1 2 2 1 6 4 1 5 97

Depts 8 8 Io
Note. Quant(itative) total is sum 6f Ns for Engineering, Math & Physical Science, and Economics.
Departments snd codes: Engineering--64 Chemical, 65 Civil, 66 Elgctfical, 67 lndustilal; 68 Mechanical ; 54 Applied Hath,
59 Statistics, 62 Chemistry, 72 Mathematice; 76 Physics; 78 Computer S&lénce; 84 Economics; 07 Microbiology, 31 Agricul-
ture, 34 Biodhemistry, 35 Biology; 85 Education; 32 Political Science.
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Table 2

Distribution of 97 Study Departments by Size of ESL Sample

5 2 (1)
4* 3 (I)
4 2 ( 1)
3* 6 ¢ 1)
3 091123 ( 5)
2% 566 ( 2)
2 0114 ( 1)
1* 55556 66777 899 - (13)
1 00000 01111 11111 12222 22222 33333 33344 4 (36)
0* 55555 55555 66666 77777 78888 89999 99 (32)

Note. Sample sizes are specified by combining leading digits

with successive digits in the respective rows. For example,

52, 48, 42, 36, 30, 31, 31, 32, 33, and so on. Mdn N =12
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__ Inview of the limited mmber of bioscience and social science samples
available, and their typically small size, the study focussed primerily on

data for ESL studeats in the 86 engineering, math-science, and economics
departments.

National Origin and English-Language Background
of Students in the Sample

__The sample was extcemely diverse with respect to national origin. Over

95 of 140 countries (territories, protectorates, or other geopoliticai enti-

ties) represented in the GRE examinee population were represented  in the study

sample. However, more than 90 percent of the 1,353 foreign ESL students_ were
accounted for by 39 countries that were represented by at least five students.

Table 3 lists the 39 countries in order of total representation in the study

sample; and shows the distribution of student-mationals by academic areas.

o The largest contingents of students were from Asian countries: More than
two—thirds of the students {67.8 percent) were from Asian countries, 10.9
percent were from Europe, 8.6 percent from the Americas (excluding Cana-
da), 7.4 percent from the Mideast, and 4.9 percent from Africa.

English-Language Background and National Origin
The last colum of the table shows the TOEFL total mean reported by ETS

(1983, Table 10) for all I.S.-bound TOEFL examinees from each country, tested
during 1980-82, without regard to educational level, designated as TOEFL-LEVEL
to help reinforce the fact that they are not the TOSFL means of students in
the sample:

o The national means TOEFI-LEVEL values) shown in Table 3 indicate typical
levels of Eniglish proficiency, as measured by the TOEFL, for contingents
of prospective U.S. students from the respective countries. They may be
thought of as reflacting, in part, background differences associated with

naticnal-linguistic origin (a) in the usual patterns of English language

acquistion and usage (for example, type, wuration, intensity, and quality

of experience in the use of English as a second language), and (b) degree
of overlap between native language and English: U.S5:-bound students from
India, Singapore, or the Philippines, for example, typically have had a
"richer” English language background including more experience in using

English in both general and academic settings than, say, students from

Taiwan, Japan, Thailand, or the Mideast, whose native languages and En—

glish; moreover, have relatively few common elements. The degree of over—

lap between native language and English varies markedly and it may be seen
that TOEFL-LEVEL values also tend to be higher for examinees from western
European countries than for Asian or Mideastern examinees.

o Background differences other than those involving English-language usage

are also partially reflected by differences in TOEFL means. In a study of
TOEFL examinees tested during 1977-79 = (Wilson, 1982a), moderate correla-

tions (approximately .5) were found between TOEFL means. and published
indicators of national development such as literacy rate, higher education
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Table 3

Distribution of Students by Country of Citizenship and Academic Area
for 55 Countries Represented by Five or More Students

Country  Engin  MsPS  Econ Quant Biosci Soc Sci  All  TOZFL

total fields  LEVEL*
Taiwan 188 94 12 294 10 16 320 (493)
India 108 63 5 176 4 h) 181 (555)
Korea 68 52 26 146 7 12 165 (504)
Iran 50 10 1 61 2 1 64 (484)
Japan 26 7 7 40 2 2 44 (487)
PRepChina 17 22 2 41 2 1 44 (473)
Greece 28 8 4 40 2 1 43 (502)
Hong Rong 19 9 3 31 0 1 32 (508)
Thailand 17 2 1 20 3 9 32 (473)
Malaysia 12 4 5 21 1 5 27 (534)
pakistan 13 6 2 21 2 0 23 (518)
Mexico 7 3 5 15 2 5 22 {514)
chile 3 5 8 16 3 0 19 {520}
Turkey 12 -1 4 17 1 0 18 (500
W Gemany 3 10 4 17 0 0 17 (576)
Egypt 7 3 3 13 2 0 15 (485)
Colambia 5 4 4 13 0 1 14 (508)
Dermark 11 2 0 13 0 0 13 (580)
Spain. 4 0 9 13 0 0 13 (543)
Brazil g 4 0 9 1 3 13 (513)
Venezuela 5 4 0 9 0 3 12 (479)
Lebanon 11 1 0 12 0 0 12 (487)
Peru 3 3 2 8 1 1 10 (513)
Indonesia 2 1 6 9 0 1 10 (479)
Israel 6 2 0 8 0 1 9 (528)
Nigeria. 6 1 0 7 1 1 9 {509)
Singapore 3 1 1 5 0 4 9 (563)
Fhilippines 1 4 2 7 G 1 8 (547)
Algeria 5 3 0 8 0 C 8 (511)
Yugoslavia 3 5 0 8 0 0 8 (530)
Jordan 4 3 0 7 0 1 8 {458)
Cyprus 2 3 1 6 0 0 6 {482)
Ivory Coast 0 0 4 4 1 1 6 (498)
Argentina 2 2 2 6 0 0 6 (543)
Nepal 5 0 0 5 0 1 6 (523)
Italy 4 0 0 4 0 3 5 (552)
Tanzania 1 1 0 2 1 2 5 (542)
Bangladesh 2 1 2 5 0 0 5 (483)
Vietnam 3 2 - 0 5 0 0 5 (497)
Subtotal 671 — 346 125 1142 @8 76 1266
% of Total 95.6 928 88.7 94:1 87:3 89.4  93.6
Total 702 373 141 1213 55 85 1353
*TOEFL-LEVEL is the TOEFL Total mean for all TOEFL-takers from the country

during the period 1980-82, as reported by ETS (1983, Table 10), not the mean
for student-nationals in the present study. 7The grand mean for all TOEFL
examnees aduring 1 was 503, S.D. = 66,
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enroliment rate, per capita expenditures for education, and so on, in

analyses involving means for some 100 different countries: Students from
higher TOEFL-LEVEL countries as compared to. those from lower _TOEFL-LEVEL
countries may tend to enjoy some educational advantages as well as advan-
tages in the acquisition of general ESL proficiency.

Mean TOEFL-LEVEL differences appear to be quite stable over time. In the

study cited above, a correlation of :94 was found between means of 129 nation-
al contingents of U.S.-bound TOEFI~takers in two different testing years:

A classification of countries of c1L12ensh1p that takes into account both
geographic location (world regmn) and characteristic differences in English

language background is provided in Table 4. U.S.-bourd students (who take U.S.

admission-related examinations) from Category I countries (Asia I, Europe I,

Africa I, America I), as compared to their Category II comterparts, typical-
ly, (a) have had more extensive experience in using English as a second lan-
guage, and/or_ either (b) earn higher average scores on the TCEFL; and on other
English-language verbal measures such as GRE Verbal and GYAT \ferbal or (c)

earn verbal scores that are relatively more consistent with expectatlon based

on their quantitative scores (see, £TS, 1983; Powers, 1980; Wilson 1982a,

1982b, 1984a, 1984b, 1985, 1986b). No w:thm—-regxm subgrouping was judged to
be feasible for the Mideastern countries, which tend to have Category II
characteristics.

The last colum of the table shows for each regional classification the

average of the TOEFL-LEVEL values for the respective member countries (shown

in Table 3) weighted according to the nmumber of students represented in the

present sample; including students from "other" countries. To reiterate,
these TOEFL-LEVEL values are not the TOEFL means of students in the sample.

As a working proposition, it was assumed that the backgrounds of U.S.-

bound students from Category I countries as compared to Category II countries,

typically, were more conducive to development of general ESL commmnicative
conpetence:



Table 4

Distribution of Foreign ESL Students by Country of Citizenship
within "Regional” Classifications Based on Geographic

and English-Background-Related Variables

Comntry*

KEiE II  (374)  (203)
88 94
52
-7
22
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Asis I (112) iGB)

India = 108 63
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Other 0 0
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LEVEL*

Academic area

Region/  Engin M&PS  Econ  Quant  Biosci Soc Sci  Total TCEFL
Camtry total LEVEL*
MericaI (0) (3 {3) (6) (1 (0) (70 555
Burcpe II (49) (20) (9 (78) 3) (2) (83) 507
Greece 28 8 4 a0 2 1 43
Turkey . 12 1 4 17 1 0 18
yugoslavia 3 5 0 8 0 0 8
Cyprus 2 3 1 6 0 0 6
Other 4 3 0 7 0 1 8
Burope I (29) (18) (15) (62) (0) (2) (64) 561
WGemmany 3 10 4 17 0 0 17
Denmark 1 2 0 13 0 0 13
Spain 4 0 9 13 0 0 13
Italy g 0 0 -4 0 1 -5
Other 7 6 2 15 0 1 16
Africa II (16) (9) (8) (33) (6) (3) @) o7
Bgypt - 7 3 3 13 2 0 15
Rlgeria - S 3 0 8 0 0 8
Ivory Coast 0 0 I 4 1 1 6
Other 4 3 1 8 3 2 13
Africa I (10) (s) (2) an (3) 4) (24) 539
Nigeria 5 1 0 1 1 1 9
Tanzanfia 1 1 0 2 1 2 ]
Other 3 3 2 8 1 1 10
fekal 702 373 i 1213 55 8s 1353 510

Note: Classification of COWIEries within several of the world regioos (Asia I
versus Asia _II, Purope I versus Europe II. and so on) takes into account
differences in English-language background associated with national-linguistic

origin. Contingents of U,S.-bound students from Category I countries as com-

pared to those from Category II-countries are assumed to have backgrounds that
are more conducive to the acquistion of ESL proficiency. Consider, for _exam-
ple, typical patterns of ESL acquisition and usage in America II (e.g.; Mexico
and_South America) versus America I, a classification that includes Guyana,
Haiti, Honduras, Jamaica, Trinidad and Tobago (none of which was represented
by five or more nationals in the study sample), countries with strang English-
speaking traditions.

*_The_regional TOEFL-LEVEL values shown in the last colum are averages of the
mezber-country TOEFL-LEVEL values weighted according to the mumber of students
from those countries (see Table 3 for country values and definitional notes).
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Section II: Description of Study Variables and
Sample Performance on the Variables

_ GRE General Test verbal, quantitative, and analytical ability scores and
a first-year average grade were available for all students. Data _on_ under-

graduate origin (U.S. versus other), age, and sex were available for most

students. Several variables thought of as reflecting different aspects of

"acquired ESL proficiency" were also employed:
o total score on the Test of Eiiglish as a Foreign Language (TOEFL)
o the discrepancy between observed GRE verbal scores and the scores that
would be predicted for U.S. examinees with given quantitative scores

(a_relative verbal performance index, or RVPI)
oa smularly derived discrepancy index for the analytical score relative to

the quantitative score (a relative analytical performance index, or

RANPI),

o seif—reported English language commmication status (better communication

in English (BCE) than in any other language versus the opposite status).

 More detailed information regarding ‘these English-proficiency-related
variables and their role(s) in the study,; findings regarding the performance
of the sample on these and other study variables, and the intercorrelations of
study variables in the total sample sample are provided later in this section.

Scaled-scores (200 — 800) for the GRE verbal, quantitative, and analyti-

cal measures were available from . testing after Séptember 1981. The predictive
properties of the traditional verbal and quantitative measures are well known:
Less is known reqarding pattems of predictive validity in different academic

areas for the analytical ability measure that was introdiuced in October 1981.

Positive correlations are expected a priori for GRE scores and academic cri-

teria. Negative validity coefficients for the GRE are theoretically anamalous

and; if found, wusually may be explained in terms of sampling error or
selection effects.

The FYA criterion was reported on the same mumerical scale by all depart—
ments, namely, A=4, B=3,C=2,D=1, and F=0. B&As is well known, the

FYA metric is gradmg—context spec:.flc—that is, the "level" of academic per—

formance associated with a given FYA cannot be be assumed to be comparable

across different departments. In assessing GRE/FYA validity, therefore,
attention is focussed pnmanly on analysis of within-department relation-

ships.

At the same time, grades qenerally have the same relative significance

across all grading contexts—for example, in departmentally heterogeneous

sampies, students with mean FYA of 3.8 may be assumed to be faring relatively

better academically, on the average, within their respective departments than
students with mean FYA averaging 3.0. __Thus, even when considered without
regard to department of enrollment (gradmg context), the FYA conveys useful
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It is assumed that within-department grading standards were comparable for all
students regardless of citizenship status.

information regarding the academic progress and accomplishment of students;

Variables Related to English Proficiency

TOEFL Total Score

The TOEFL total score (reported on a scale with an effective range be—

tween 213 and 677) reflects performance on three separaté measures: English

vocabulary and reading comprehension (with items that are more general in na-
ture and considerably less difficuit than the vocabulary and reading compre—
hension items in the gre verbal test);, knowledge of rules governing English
language structure and written expression, and a measure of English language
listening comprehension (ETS, 1983). In the present study, TOEFL total score
was treated both as a potential predictor of FYA and as a basis for classify—

ing students according to. general leveils of English proficiency.

TOEFL total score is moderately highly correlated with GRE verbal score
in general samples of TOEFL/GRE test-takers. For a general sample of 3,808
TOEFL/GRE examinees tested during 1977-79 (Wilson, 1982b), the correlation

between these two scores was approximately .70. Given this amount of overlap,

the correlations of the respective measures with academic criteria might be
expected to be approximately equal. There is evidence suggesting that this is

a reasonable working hypothesis (see Sharon [1972] for evidence of parallel
patterns of criterion-related validity for GRE-V and TOEFL; see also, Wilson
[1985] for evidence of parallel levels of validity for scores on the verbal
section of the Graduate Management Admission Test [GMAT] and TOEFL, respec—

tively, in samples of foreign ESL MBA students).
TOEFL, total scores were supplied for only about 60 percent of all foreign

ESL students (N = B18). Only 68 of the 97 department-level samples supplied
TOEFL scores for at least five students. Information was not available on

departmental TOEFL requirements, bases for exemption, and so on. Several de-
partments with relatively large numbers of students indicated that because of
clerical problems they were not providing TOEFL scores. The uneven availabili-
ty of TOEFL scores across departments results in some interpretive complic—
ations in analyses involving TOEFL scores.

_____TOEFL score estimated from GRE-Verbal score (TOEFL-EST).. To provide an
estimate of TOEFL performance (TOEFL-EST) for students for whom TOEFL total

scores were not available, a regression equation for predicting TOEFL total
score (T’') from GRE verbal (V) score was derived using data for the 1977-79
GRE/TOEFL sample cited above (GRE-V, mean = 360, S.D. = 108; TOEFL Total mean
=559, S.D. = 63; r = .70): T’ = TOEFL-EST{IMATED) = .406 (V) + 413.

___ _TOEFL/VERBAL. For exploratory purposes, a variable called TOEFL/VERBAL
was created by imputing TOEFL-EST scores for individuals without TOEFL Total

scores.
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to Onantitative Performance

The dlscrepancy between cbserved GRE-V score, V, .and the predxcted GRE—V
Score, V', that would be predicted from GRE-Q score using a regression equa-
tion based on data for U.S. examinees (called a Relative Verbal DPerformance
Index or RVPI), may be thought of as indexing "degree of English proficiency
deficit™ in the verbal performance of foreign GRE examinees (Wilson, 1984a,
1986b) .

For national contingents of foreign ESL _examinees; mean RVPI values _(a)
are systematically negative, (b) are typically relatively large in absolute
value, and (c) tend to vary with mgllsh—language backgrom‘xi For contingents
of foreign ENL (English-native language) GRE examiriees, on the other hand,

mean RVPI values tend to vary around zero, as would be the case for samples of
U.S. examinees.

usmg a regressmn eglatlon based on data for U.S. mathematlcs and _physical
science examinees tested during 1981-82 (GRE-V, mean = 520, S.D. = 109; GRE~Q
= 645, S.D. 104; estimated r = .50), described in detail elsewhere (W1lson;
1984a): o

predicted verbal = V' = .52 {@) + 185, and
RVPI = V - V’, where V = abserved verbal score.

In the Qresent study the RVPI was treated as a potentlal moderator of GRE/FYA

relationships.*

GRE Analytical Performance Relative to Quantitative Performance

_ Procedures analogous to those used in deriving the RVPI were enployed to
derive an index of the discrepancy between observed GRE analytical score, A,

and the predicted analytical score, A’ (the score that would be predicted for

a U.S. examinee with a given quantitative score): This discrepancy index was

called the Relative Analytical Performance Index, or RANPI. The analytical a-
bility measure calls for relatively extensive verbal processing, .lbeit of a

* In a study involving GBAT verbal and quantitative scores for MBA students

from 59 schools (Wilson; 1985); a comparably cderived RVPI measure (reflecting
@AT-V score relative to GMAT-V score predicted from GMAT-Q using an _equation
for U.S. GMAT examinees) was analyzed as a potential moderator variable. Wwhen

FSL MBA students were classified according to roughly the top, middle, and

bottom thirds on the RVPI index, the QMAT/FYA correlations were found to be

highest for examinees in the top third on the QAT RVPI (assumed to have the

least English proficiency deficit), lowest for those in the bottom third

(assumed to have the greatest English proficiency deficit, and in between for
students in the middle third (with medium English profxcxency deficit). This
finding indicated that the GMAT RVPI '"moderated" GQMAT/FYA relationships in

samplés of foreign ESL MBA students.
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more spec1ahzed characi:er than that ll'IVOiVEd in f_he é&: verbal {:esi: The
RANPI, which has not been used previously, was thought of as possibly mdexi'n’g

a somewhat different type of "English proficiency deficit" for the foreign ESL

population than that indexed by the RVPI. 1In the present study RANPI was
treated as a potential moderator of GRE/FYA relat:.onshxps

The equation specified below was used to obtain pr'é'ciici:éci,,jiiéiﬁiaii
score (A'). The egquation was based on data for the sample of 1981-82 U.S.
examinees cited above, without regard to field of study: analytical mean =

520, standard deviation = 124; quantitative mean = 521, standard deviation =
132; estimated Q;A correlation = .65.

Predicted analytlcal A = .611{Q) + 202, and
RANPI = A = A’, where A = observed analytical score.

Self-Reported Engixsh Language - camnmcatmmstatus

- GRE bé’ckgjrmmd' JUNG 'q'iiéSti’o'n's include, "Do you comunicate better in English
than in any other language?” For study purposes_"Yes" = SR-BCE (self-reported
better communication in English) status = 1; "No" and "o response"” = 0. For—
eign ESL examinees who report BCE status typically are from nonnative-English

speaking countries with a strong English speaking tradition: They typically

are not natively proficient in English but tend to be more proficient than
their ESL counterparts who report better commnication in a language other
than English, as indicated - l::y higher average scores on the TOEFL and the GRE
Verbal Test, for example. However, the ESL-BCE examinees earn lower average

verbal scores than foreign ENL (English native language) examinees (Wilson,
1982b).

Other Variables
The TOEFL total mean reported by ETS (1983) for all 1980-82 TOEFL~takers

from a given country was ascribed to each student from that country in the

present study sample. This variable, called TOEFL-LEVEL (see Tables 3 and 4

and related discussion), was thought of as reflecting differences in English-

language and educatidnal background associated with national-linguistic
origin.

Information regarding sex, age in years (as of October 1982), and under=

graduate origin (U.S. versus other location) was available for most students.

Performance an the Study Variables

Table 5 prov1des Summary statistics (means and standard dev:.atlons) for
the variables described in the preceding section for foreign ESL students, by

broad academic area. For perspective, statistics are also shown for the total

sample (N = 42) of Fforeign ENL (English native language) students.
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Table 5

Sunmary Statistics for the ESL Sanple an Selected Study Vanables, by
Broad Academic Areas, with Camparative Data for All ENL Students*

S 77ESI.L - —— = - ENL sanple
Variable Total Quant Biosci Soc sci Total
total
FYA (Mean) 3.45 3.49 3.18 3.44 3.55
(Standard dev1at10n) 0.42 0.41 0.52 0.42 0.44
GRE Verbal 382.0 384.4 375.5 351.5 546.0
105.6 106.1 88.1 103.3 131.4
GRE Analytical 485.6  492.1 4505 4145 5917
107.0 105.6 108.1 94.9 126.8
GRE Quantitative 684.3 698.4 595.8 541.3 684.5
98.7 81.3 127.3 148.3 113.4
Relative Verbal  -158.9  -163.8  -119.4 -114.9 5.0
Performance Index (RVPI) 106.7 104.7 106.3 118.9 126 7
Relative Analytical Per- -134.2 -136.2 -115.2 -1i7.9  -28.2
formance Index (RANPI) 92.4 91.7 94.2 99.0 106.7
TOEFL, Total | 566.9¢a) 568.0(b) 549.7(c) 549.6(d)  N:A:
44,7 44,7 43.0 40.7
TOEFL; Estimated 568.1 569.1 565.4 555.7 634.7
fraom GRE Verbal 42.9 43.1 35.8 42.0 53.3
TOEFLEVL (Countiy means 510.2 510.7 504.0 506.8 N.A.
ascribed to students) 28.7 29.0 20.4 28.2
séjfjﬁéééfﬁéd ,E@Eﬁég Can 0.16 0.16 0.20 0.16 N.A.
mmicator in English = 1
Atténdéd U.S. Undergrad— - 0:16 0.16 0.22 0.14 0.12
uate School =1
Sex (M=0, F=1) 0.17 0.13 0.27 0.61 0.31
Age (in years, as of 25.8 25.4 272 29.8 26.3
October 1982) 4.0 3.7 4.5 5.3 6.4

* Means in first row for all vaviables, standard deviations in row 2. ex-
cept for nominally coded (1,0) variables. Ns for groups were; from left to

right, 1353, 1213, 55, 85,

and 42, except: for Ageé (total ESL N =

Sex (N = 1307), and TOEFL Total:

(d) N =25,

(ENL,) students.

Diskette 546.84, working copy of 2, Document 2

.\

'
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(a) N = 818, (b) N =771, (c) N= 22, ard
N.A. indicates not applicable for E:nghsh—natlve-language
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First-Year Average Grade

For the total sample of foreign ESL students, mean FYA was 3.45; for

those in quantitative fields, the mean was 3.49. For the foreign ENL stu-

dents; mean FYAwas 3.55. Such mean FYA levels are consistent with those

reported by ETS for samples composed pr tly of U.S. citizens. The mean
of 3.18 for students in bioscience departments is based on data for only 55

students from six departments.

o The GRE Validity Study Service (VSS) at ETS reported median first-year

averages of 3.39 for 49 physical science departments, 3.53 for 33
bioscience departments, and 3:51 for 102 social science department-level
samples;, respectively (Burton & Turner, 1983). Although very few of the
departments partm:.patmg _in this study were included among those that
participated in the GRE VSS, the comparison Suggests that these foreign

ESL students, especially those in quantitative fields, probably &arned

first year grades comparable to those of their U.S. counterparts.

GRE General Test Performance

Several trends are noteworthy (see Appendix A for department—level data):
o The quantitative ability mean for all foreign ESL students and for those

in quantitative departments was above the eightieth percentile for  basic
GRE reference groups (e.g., ETS, 1985, p. 17). For all major areas,
including the social sciences, the bas:.c attern of abilities was the
same: highest on quantitative, lowest on verbal, with analytical in
between.

o Foreign ESL students and foreign ENL students had identical means on the

GRE quantitative measure, but the verbal and analytical means of ESL
students were much lower than those of ENL students.

o The large negative RVPI ard RANPI means (~158.9 and -134.2, réspectively)

for foreign ESL students indicate average verbal and analytlcal per form-

ance markedly lower than would be expected for U.S. examinees with GRE

quantitative scores averaging 684. Note that the verbal and anmalytical
means for ENL students were un.te cons:.stent w1th expectatlon for U.S.

For per.:pect:ve, the medians of the mstnbutmns of means of GRE verbal

and quantitative scores for 57 physical science departments participating in
the GRE VSS through June 1982 were verbal = 528 and quantitative = 687 (Burton
and Turner, 1983, p. A-1) as compared to 364 and 698 for ESE. students in the
present study. The median analytical mean for GRE VSS participants was 588

(for scores on the pre-October 1981 analytical test only).
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TOEFL Performance

~_ About 60 percent of the total sanple but proportmnateiy fewer of thost
in bioscience and social science samples had TOEFL scores. The TOEFL _total
mean of 567 indicates ihat the students with TOEFL scores were highly selected

in terms of the aspects of English proficiency measured by this test—the

average student was at approximately the eighty-fourth percentile for all
graduate-level TOEFL examinees (ETS, 1983).

The TOEFL-EST iean, 568, indicates the mean of the distribution of

estimated TOEFL scores for students with the same GRE verbal mean as that of

the present sample. The close agreement between the TOEFL and TOEFL~EST means

indicates that students without TOEFL scores had GRE verbal scori's comparable

to those with TOEFL scores. This suggests that, o1 the average, Students
without TOEFL scores were mughly _comparable to thogz with TOEFL scores in
terms of aspects of "English proficiency" tapped by the GRE verbal measure. It
is of incidental interest to note that the estimated TOEFL score for the ENL

students was approximately 635, a value higher than the TOEFL mean attained by

any contingent of U.S.-bound TOEFL~takers:

. The hlgh TOEFL mean for the foreign ESL sample reflects in part ‘the fact
that foreign ESL applicants typically are screened for "English prof1c1ency. "
Presumably, those admitted are judged to have either (a) at least a minimally
adeguate level of proficiency in English to begin academic study full-timé or

part-time and/or (b) a reasonable likelihood of being able to acquire a

minimally adequate level given a perlod of intensive ESL instruction:

However, the hlgh TOEFL: mean is also attnbutable in part to the fact
that TOEFL examinees who take the GRE, on the average, are much more profici-
ent in those aspects of English proficiency measured by thé TOEFL than TOEFL

examinees generally.

o For some 3,808 TOEFL/GRE examinees tested during 1977-79, for example, the

TOEFL total mean was 559 (Wilson, 1982b) as compared to a mean of 508 for

all graduate—level TOEFL eXéi!ilﬁéés tested  during 1980382 (EI'S, 1983) The

distribution of scores for all graduate-level TOEFL exammees tested

during 1980-82.
_ Results of surveys of institutions to determine score levels on the TOEFL

that are associated with various types of admissions decisions (€. g.; ETS,
1983), indicate that scores in the 550 range frequently are ;judged to be
sufficient for unconditicnal admission to academic programs for ESL applicants

judged to be academically _qualified—that is, for beginning academic work

without concomitant part1c1pat10n in intensive ESL mstructmn or other

activities designed to improve E:nglxsh proficiency. Thus, it is possible that

many if not most of the ESL students in the present samp]:e may have surpassed
a "threshold" 1level of proficiency required for academic functioning in an
Enghsh—language environment—especially as students in fields that emphasize
primarily quantitative abilities, internationally employed riotations, special-

ized English vocatulary, and so on.

35
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Other Variables

The TOEFI-LEVEL mean for the ESL sample wa. 5l0—close to the grand mean

for all U.S.-bound TOEFL examinees as reported by ETS (1983). To reiterate,

TOEFL~LEVEL was derived by ascribing to each student in the sample from a giv-
en country the TOEFL total mean of individuals from that country who took the
TOEFL during 1980-82, as reported by ETS {1983).

About 16 percent of the ESL students reported BCE status (better commmni-

cation in English than any other language), and the same percentage reported
atterding a U.S. undergraduate school.*

_ Same 17 perceiit of the students were female. Average age for all ESh
students was 25.8 years; students in social sciences (primarily educat,lgn)

were considerably older (mean = 29.8 years), and those in biosciences were

somewhat older (mean = 27.2 years) than those in the quantitative fields (mean
= 25:4 years).

Intercorrelations of Selected Variables in the Total ESL Sample

Table 6 shows intercorrelations of designated study variables in the

total ESL sample; intercorrelations of GRE scores and the two measures derived

from GRE scores (RVPI and RANPI) are shown for the total foreign ENL sample:

o The correlaticn between GRE verbal and TOEFL in the sanple of ESL students
(.71) was almost identical with that (.70) found in the general sample of
TOEFL/GRE examinees referred to earlier.

the RVPI _bhad substantially lower correlations with TOEFL total score,

TOEFL-LEVEL, and self-reported BCE status. This suggests that the type of
ESL facility measured by the verbal test is not very similar to that
mgguredbyﬁ th'e”analytical test. RVPI and RANPI were not étro'ng’ly
correlated (r = .41).

o Differences on other study variables between students with TOEFL scores

and those without TOEFL scores are pointed up by coefficients for a
variable called YES-TOEFL (l = student had a score versus 0 = no score
available). Students without TOEFL Scoré§, on the average, were (a) gquite
similar to those with TOEFL scores in terms of mean Score on the verbal
and analytical measures (r = .00 and r = .03), (b) slightly lower, on the
average, with respect to RVPI and RANPI (low negative correlations), but
(c) somewhat higher in quanti- ative ability (r = .12).

o The strongest single correlate of YES-TOEFL was location of undergraduate
school (r = -.36). Students not reporting a U.S. undergraduate school

*Both of these are underestimates of the actual percentages of students in the

respective statuses since they represent the percentage of all students, in-

cluding some for whom data were not available.
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Table 6
Intercorrelations of Selested Study Variables in the Total ESL Sample

Total corrélation matrix
A Q RVPI RAN- TOEFL YES TOEFL SR- Age Sex U.S.
PI total TFL Level BCE sch
.22 .88 .39 .71 .00 .52 .26 —.18 -.07 -:03
.51 .21 .83 .48 .03 .22 .03 -.35 -.05 —.04
— -.26 =.07 .25 .12 -.01 =.01 =.26 -.27 -.16

<

Variable

GRE-Q

RANPI
TOEFL _Total — .00* .50 .28 -.20 -.04 -.05
YES-TFL = 1% — .08 -.01 .02 -:06 -:36
TOEF-LEVEL — .35-.13 -.04 -.12
SRBCE =1 — =11 -.03 .01

.42 .60 -:06 .52 .26-.05 .06 .05
4 — 41 -.05 .25 .04 -.24 12 .06

. . o {e
s [adig!
(=4 o
|odio [l
(o) <Y ) 3
1
[us)
[3,]
l
r
38

Age —  —.01 -.20
Sex (M=0, F=1) — .01
U.S. undergraduate school = 1 g
Note. N = 1353 for coefficients above diagonal except those involving Age
(maximum N = 1286), Sex (N = 1307), U.S. undergraduaste school (N = 1291), and

TOEFL Total (N = 818). Entries below the diagonal are coefficients irvolving

GRE scores, or variables derived using GRE scores; for the total sample of
ENL (Englich-native-language) students (N = 42).

* YES-TFL = YES-TOEFL = TOEFL Total score available = 1; not available = 0.
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were more likely to have TOEFL scores and vice versa. This is consistent
with the fact that a record of successful performance in a U.S. school is
frequent- ly accepted as evidence of adequate ESL proficiency—applicants
with such a record may be exempted from taking TOEFL (ETS, 1983).

It is noteworthy that ESL students who reported a U.S. undergraduate
school tended to have lower GRE scores, especially GRE quantitative scores
(r = -.16) thar their counterparts who did not do so.

Correlations in the .5 range for GRE verbal, RVPI, and TOEFL total, re—

spectively, with TOEFI-LEVEL indicate that classification of students with
respect to level of performance on these measures of verbal skills would

result in substantial incidental sorting in temms of background variables
that are linked to country of citizenship through the TOEFL-LEVEL score:

o The pattern of coefficients for_ self-reported BCE status with th verbal
test measures was like that for TOEFL-LEVEL, but relationships were
considerably weaker:
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Section III: Study Methods and Procedures

Data were available for 97 small samples of ESL students predominantly

from quantitative fields: engineering, mathematics, chemistry, physics,

statistics, computer science, . and economics. Complete GRE/FYA data were also
available for small samples from five Linscience departments and six social

science departments (five education departments and one political science
department). Also available on a complete-data basis were TOEFL-LEVEL scores
and scores on two nominally coded (1,0) background variables: U.S. undergrad~

uate school versue other status; and self-reported better commmnication in

English (SR-BCE) versus other status:. TOEFL scores were available for at
least five stu- dents in only 68 departments:;

The present study was concemned primarily with asseusing the typical

levels of within-department GRE/FYA relationships for foreign ESL students
generally and in various subgroups. Estimates of GRE validity coefficients
based on single small samples such as those available for study would not be
reliable. However, by pooling information from all the small samples, reliable

estimates of the typical within—department correlation between GRE scores,
Fya; and other variables can be obtained by analyzing interrelationships among
departmentally standardized predictor and criterion scores in pooled samples

of students from "similar" departments—that is, by analyzing pooled within-

departrent data matrices. Coefficients in these matrices summarize basic

trends in the distributions of department-level GRE/FYA coefficients.

__ It is convenient to standardize the predictor variables as well as_ the
criterion variable when attention is focussed primarily on assessing trends in
within—department predictor/criterion correlations  {as in the present study)
rather than on the developrent of operational predictive equations for use in
particular departments. In the present stucly, data for U.S. students were not

avairlable for analysis.

General Methodological Rationale

) Given common GRE/FYA (predictor/criterion) data sets for a relatively
large number of small samples of individuals in "similar" graduate programs
being offered by departments in different graduate schools, it is possible to
draw meaningful inferences regarding gsneral levels and pattems of GRE/FYA
(predictor/criterion) correlation and the relative weighting of predictors by
pooling data from all the "similar" settings. The estimates derived from the
pooled data may be thought of as approximating population estimates.

~ One useful pooling procedure involves standardization of the predictor
and criterion variables of interest within each department-level sampie prior
to pooling (see, for example, Wilson, 1979, 1982c;, 1985, 1986a, 1986b). 1In
this approach, original or raw scores on the respective variables are subject—

ed to a z-scale transformation—raw scores are expressed as deviations from

formed to a common scale with mzan of zero and standard deviation of unity in
all samples.

department means in department standard deviation units and are thus trans—
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carbined samples from several departments constitute a pooled, within-
department correlation matrix. Validity (or other coefficients) based on
pooled departmentally standardized data for several departments are equiv—
alent to size-adjusted means of —corresponding coefficients for the small-

er, department-level samples. The use of size-adjusted averages of cor—

o The intercorrelations among the departmentally-standardized variables for

relation coetficients to summarize results of comparable analyses that
have been conducted in different samples is a well-established meta-analy~-
tic technique (e.g., Mosteller & Bush, 1954). The contribution of a par-
ticular departmental data set to pooled within—department validity estima-
tion is a function of sample size.

o There is reason to believe that much of the variability in observed valid-
ity coefficients for common predictors and criteria across "similar" set-
tings is due to statistical artifacts rather than setting-specific__differ-
ences in "criterion content." _For example, in an analysis of 726 law-
schooL, validity studies, Linn, Harnisch, & Dunbar (198l) estimdted that

about 70 percent of the variation in school-level validity coefficients
across studies was accounted for by differences in sample stardard devia-
tions; estimated criterion reliability, and sample size, respectively.

Similar findings have been reported for validity studies involving common
selection tests and job performance criteria in occupational settings (for
example, Pearlman, Schmidt, & Hunter, 1980). In the Cooperative Validity
Studies Project (Wilson, 1979), in analyses involving over 40 departments

in five disciplines the majority of department-level regression coeffici-

ents for GRE predictors were found not to differ significantly fram the
pooled within—department coefficients. Statistically significant devi-~
ations could be accounted for by clear outlier effects in small samples:

‘Thus, predictor/criterion correlation coefficients (validity coeffici-

ents) based on departmentally standardized data poled across ~departments
within various disciplines—that is, coefficients in pooled, within-department

data matrices—may be_ thought of as approximating population values, around
which department-level coefficients may be expected to vary; due primarily to
statistical and sampling considerations (sample size, degree of selectionm,
criterion reliability, and so on) rathér than context—specific validity-rela—
ted considerations such as real differences in the content of the criterion.
For example, economics departments may differ with respect to the amount of

course work in quantitative methodology typically required during the first
year of graduate study. .

. Questions regarding the relative contribution of GRE scores and other
variables in predictive camposites may be addressed by applying multiple re-
gression methods to pooled, within-department data matrices. Standard partial

regression weights for GRE scores and other independent variables, and multi-
ple correlation coefficients, for example, as well as simple correlations,
based on departmentally standardized data for several departments, ed
within various disciplines, may be thought of as approximating pcpu%‘o?x

values. If one 1is concermed with developing regression equations applicable
for small department-level samples, it has been found that when department-
level regression coefficients are adjusted toward corrésponding "population”
values, the resulting equations generate more reliable predictions in subse-
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quent samples than equations based solely on local data (see, for example,

Braun and Jones, 1985).

The foregomg, mterpretatxve rationale. for pooled, within-department

estimates of correlation or. regression coefficients rests on an assumption
that the departments for which data are pooled are. generally similar with

respect to the mature of the academic tasks that students are required to

complete. The programs of study offered by the departments for which data axe

pooled should require the exercise of generally similar patterns of skills,

abilities; and so on—especially the types of skills and abilities represented
by the predictor variables of interest.

_ For academic depari:neni:s, a loglcal initial criterion for poolmg is
academic discipline or field. A more comprehensive pooling rationale would
involve the reasonable assumption that tasks reguired of students by depart-

ments representing different fields or specializations within the same general
academic area are generally similar in relative demand on, say, verbal as

opposed to quantitative skills. Academic programs in English, history; politi-
cal science, and so on, may be assumed a priori to make greater demands on
verbal abilities than on mathematical or quantitative amhtles, for programs

in mathematics, chemistry, physics, and so on, the opposite is true.

. _This line of reasoning leads to the a prmn expect:atmn of higher valid-
ity for quantitative scores than for verbal scores in the primarily quantlta—
tive fields and the opposite pattem of valldlty for these measures in the
primarily verbal fields. Observed differences in pattems of validity for

verbal and quantitative scores are consistent with a priori expectation (see,

fo. cxample, Willingham, 1974; Wilson, 1979, 1982c, 1986a, 1986b; Burton &

Turner, 1983):* Less is known regarding patterns of predictive validity
across disciplines for the analytical ability measure.

Application in the Present Study

Summary statistics (means, standard deviations, and intercorrelations)

were camputed for study wvariables within each of the 97 department-level
samples of ESL studentS. The FYA criterion and original scores on the GRE and
other contimuous variables were z-scaled by department—the res5ulting depart—
ment-level distributions had equal means (zero) and standard deviations (1.0).

The original scores of foreign ENL students were z-scaled using parameters for

the foreign ESL students:

* Braun and Jones (1985) reported that clustering departients empirically on
the basis of patterns of sample means on the respective GRE measures 'ptbv'l'déd
a useful basis for aggregating data for the purpose of estimating regression

coetficients for the GRE scores for members of a cluster. Clusters thus formed

empirically may mchide samples from different dlscz.plmary _areas; but w111

iation thal differ primarily along a verbal—relatlve—to—quantltatlve—enpl'xams
dimension.
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1 'I'o evaluate levels and pattems of GRE/FYA correlatlons in general
samples of ESL - students, _means of department—level valldlty coefficients

(weighted by sample  size, or -
camputed for each of the departments and classifications of departments desig—

nated below:

o Chemical, civil, electrical, industrial, mechanical, engineering, and
Engineering, total

o SEéEiEEiEE, Eﬁéﬁiiéf:fy, physics; mathemat:.cs, computer science, and

o Economics

o Quantitative, total (Engineering + Math/Science + Economics)

o Bmsc:ences Ltotal)

o Social sciences (total)

In view of the very limited representation of departments from bioscience

and social science fields, primary emphasis was placed on analysis of data for
the 86 departments from primarily quantitative fields.

2. To obtain 3enera1 (populatlon) estimatss of the relative welghtmg of
GRE scores in camposites for predicting FYA, letJ.ple regression__analyses were
cornducted using pooled matrices of departmentally z-scaled FYA (2fya) and GRE

(Zgre) data for several groups of departments: (a) engineering (b) mathematics

and physmal <u1ences, (c) ‘economics, (d) quantltatlve total, (e) bxoscxences,

gggnglggtlve sample Land nya was ccmputed for sach departnent—level sample.
Means of validity coefficients for the composite predictor wer2 compared with

means for the individual GRE predictors to assess the potential for increment-
al validity in a uniformly weighted general composite:

. 'Ihe 'IOEFL—IEVE:L score was._ 1nc1uded as a supplemental predlctor 1n certam

able, W vch was thought of as reflecting differences in Engllsh—language back=

ground linked to country of citizenship, might have incremental validity when

included with GRE scores.

. Miltiple_ regressmn analvms of deparhnentally z-scaled data; pooled
for subgzcups of students from quantitative departments, was employed to
explore the possibility that GRE/FYA relat_lonshlps might tend to vary across
subgroupt of foreign ESL students judged to differ in "level of ESL profici-

ency"” and Bnglish-language background, as defined by:

score level on the Relative Verbal Performance Index (RVPI),
score level on the Relative Analytical Performance Index (RANPI),
TOEFL total-score level,

ooy

W
O
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d. self-reported BCE status versis other status.
These analyses, incidentally; provided information regarding the average

relative within-department standing of students in various subgroups as re—

flected in the means on z-scaled GRE (Zgre) scores and the z-scaled FYA (zfya)

criterion—that is, means on 2zq, 2a, 2v; and Zfya. Observed mean zfya for the
proficiency subgroups involved were compared with estimated or expected _means
(z’fya) based on the departmentally 2z-scaled Zgre scores; uSing general re—

gression equations based on pooled z-scaled data for all departments involved

in the analysis: fThese camparisons provided a basis for tentative inferences

regarding the comparative performance of various subgroups.

4. Are withindepartment predictor/criterion relationships stronger in

groups that are homogeneous with respect to national origin than in samples

that are heterogenecus with respect to national origin? = To evaluate this
question, coefficients reflecting the relationship between Zfya and a stan-
dard composite of Zq and Za scores were camputed for samples of students clas—

by world region and type of quantitative department—engineering, math-
science, economics—as well as for the combined sample of foreign ESL students

from all quantitative departments.

sified by country of citizenship and world region and for samples classified

_ Consistent with éﬁér primary objectives of the study, the foregoing

analyses were designed to  provide evidence regarding the typical levels of
within—department relationships between the GRE and FYA variables for foreign
ESL students and the effect on theseé relationships of introducing controls for
"levels of English proficiency," variously defined, and/or countty of citizeii-

ship: These analyses are described in detail in Sections IV through VI.
_The study was not designed to address questions regarding the comparative

academic performance of students from different countries or regional groups;
or the extent to which level of academic performance was consistent with level
of GRE performance. Limited analyses related to thése questions were possible,

however. These analyses and related findings are described in detail in

Section VII of this report.
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Section IV: GRE/FYA Relationships For Foreign ESL Students,
by Academic Area

___ This section presents findings regarding GRE/FYA correlations for foreign
ESL students in departments classified by field and in broader area classifi-
cations. Size-adjusted means of department-level GRE/FYA correlation coeffici-
ents are shown for various classifications. Results of regression analysés of
z-scaled FYA (Zfya) on the z-scaled GRE ) predictors  (Zq, 2q, Zv), using

data aggregated for departments within broad academic areas, are presented.

Also reported are trends in department-level correlations between FYA and

three non-GRE variables:  U.S. versus other wundergraduate origin,

self-reported better commmication in English (BCE) versus other statis, and

TOEFIL~LEVEL.

Interpretive Perspective
_One of

_ One of the principal questions implicitly at issue in this study is
whether GRE/FYA correlations for samples of foreign ESL students are similar

to those typically observed for samples of U.S. students. Since data for U.S.
students were not collected for the departments in this study, it is useful to
review briefly findings regarding typical 1levels and patterns of GRE validity

for predicting academic criteria in samples composed exclusively or predomi-
nantly of U.S. students.

There is a substantial body of evidence regarding the relationship of

scores on the well-established verbal and quantitative ability measures to

performance in graduate study, typically measured by first-year average grades
{for example, Willingham, 1974; Wilson, 1979, 1982c; Burton & Tumer, 1983).

Evidence regarding the predictive validity of the analytical ability measure
introduced in October 1981, and not made operational until October 1985, is

much more limited.

Evidence regarding typical levels and pattemns of validity for the verbal

and quantitative ability measures is  based on cumulative findings for several

hundred departments. Consistent with a priori expectation, GRE quantitative

scores are more valid predictors than GRE verbal scores in quantitatively ori-
ented fields such as chemistry, engineering, mathematics, and so. on;, while the

opposite pattern typically holds for verbal fields such as English, history,

sociology, political science, education, and so on.

o In two cooperative studies, each of which involved a total of 100 or more

departments ranging from highly verbal to highly quantitative, median
validity coefficients for verbal and quantitative scores, respectively, in
the more verbal departments were .31 and .25 (Wilson, 1979) and .27 and
-25 (Wilson, 1982c). For ‘"quantitative" departments in the respective
studies; typical verbal and quantitative coefficients were .20 and .31 in
the earlier study and .18 and .28 in the later one. The earlier study

involved scores on tests administered prior to October 1977, while the

later study involved scores on the "restructured" test introduced in
October 1977.
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o For 118 social science departments that participated in the GRE Va11d1ty
study Service (VSS) at ETS through June 1982, the pooled withir

ment validity coefficients (size-adjusted averages) for GRE-V ard G!E—Q

were .26 and .23, respectively; for 56 mathematics and physical science
departments, typlcal coefficients for GRE-V and GREQ were .12 and .27,
respectively (Burton & Turner, 1983).

A comparable body of ev1denoe is not yet available for the revised GRE

analytical ability measure introduced in October 1981. Analytical scores have

been found to be positively correlated with first-year graduate school grades
(Ringston, 1985; Swinton, 1985) and with undergraduate grades (Wilson, 1984c,
1986a) in a variety of fields.

o l}gg.gglﬁg‘nﬁgyﬁmgs reported by Kingston (1985), for graduate departments

-Séptmber 1981 GRE General Test scores and FYA data to the

GRE Vahd:;ty Study Service (VSS) at ETS, th&atnh’:;cai _Score_was  more
heavily welghted than the verbal score 1in predistive composites for
gracuate engineering and mathematical sciences delartments.*  However,
questions regarding the incremental and/or differentlal vahd:.ty of the
analytical ability measure (for prediction of grades in quantitative as

opposed to verbal areas of study, for example) for U.S. or other student
groups remain unresolved.

GRE/FYA Validity Coefficients for Foreign ESL Samples
Table 7 shows sm&ad;ust:ed means of department-level GRE/FYA correla-

tions for foreign ESL students in designated groups of departme{nts.jgr ~each
grouping; the mummber of departments_ (sanples) is shown, along with the total
mmber of students on which the coefficient is based (see Appendix A for dis-
tributions of department—level coefficients and other department-level data).

* In evaluatmg ngstm's fmdmgs regardmg the analyt:.ca]; abxlxty meas—
ure, ard in evaluating the coefficients obtained in tIEJresent study for this
measure, i1t should be kept In mind that during the period in which the stu—

dents_ ;nvz:'fﬁ;vggfwere admtted to gradx.ate schooll test _users were adv1sed not

value of the anaiytzcail: score presumabi:y Was mt affectecj lgg - restriction of
range due to direct selection; whereas restriction due to direct selection was
a factor affecting the contribution of both the wverbal and the quantitative
scores. The fact that it was not used directly in selection  theoretically
should enhance the observed predictive validity of the analytmal ability
measure relative to that of the verbal and quantitative ability measures.
studies involving samples admitted after October 1985 will be needed to re-

solve questions regarding the incremental contribution of the GRE analytical

abI]:ItY measure to predlctxon under .conditions in which all three GRE scores

'~ 8
) |
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Table 7

Simple Correlation of GRE General Test Scores with FYA: Weighted
(size Adjusted) Means of Department-Level Coefficients

for Departments Grouped by Graduate Field and Area

Graduate Area  No. No. . GRE-O GRE-A GRE-V
depts. stidents r r r

Engineering 40 702 289 .2:8 114

Chemical 8 80 :315 :362 173
 civil 8 162 .163 .088  -.047
Electrical 10 256 .296 .340 .185
Industrial 6 89 .400 .342 .165
Mechanical 8 115 .347 .300 .104

Math/Science 36* 373 .351 .268 .023
Statistics 5 = 54 .330 .425 .189
__Chemistry 10 111 .353 .190 .012
Mathematics 4 39 .602 .266 -.013

_Physics 6 51 .452 .452 .011
Camuter Sci 10 113 .249 .220 -.013

Economics 10 138 .313 .282 .210

tative 86% 1213 311 .275 .097
Bioscience 6 55 .061 .081 -.023
Soc Sci 5 85 .116 .184 .253

Note. The coefficients shown are "size adjusted” averages of department-
Ievel coefficients (i.e., weighted according to sample size) for samples

of five or more nonnative English-speaking students.
* Includes data for oné appliéd mathématics department (N = 5).

Table Diskette 546.84 Doc. 18 page 1
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o For foreign ESL students in all subgroups of "quantitative" departments,

GRE quantitative scores and GRE analytical scores were more highly
correlated with FYA than were GRE verbal scores:

o The basic pattern of GRE validity across the respective types of quantita-
tively oriented fields is suggested by coefficients based on the total

quantitative sample of 1,213 students, namely, .311, .275, and .097 for

quantitative, analytical, and verbal scores, respect;vely, _notwithstanding

the fact that coefficients for analytical scores were higher than those
for quantitative scores in several fields.

o The pattern of comparatively stronger validity of the analytical ability
scores relative to the validity of the verbal scores in these ESL samples

is consistent with  Kingston’s (1985) findings for samples from which ESL

students (U:S: as well as non-U.S. citizens) were excluded:

__ For the small sample of 85 students from five social science departments
(four from education, one from political science), verbal scores were most
valid, and quantitative scores were least valid: coefficients for werbal,

cal, and quantitative scores were, respectively, .253, .184, and .116.

analyti
The pattem of higher validity for verbal than for quantltatlve scores in this

ESL sample in which education students predominated is consistent with that
reported by the GRE VSS_ for 17 education samples (.26 and .19 for verbal and
quantitative respectively—Burton & Turner, 1983).

For the six bioscience samples with a total of 55 students, coefficients

for quantitative scores and analytical scores were positive but atypically low

and of about the same magnitude (:061 as compared to .081), while the verbat
coefficient was anomalously negative.

The GRE/FYA correlations in Table 7, except for those obtained in the
limited bioscience sample, appear to be comparable to coefficients that have

been found for U.S. stulents, as reviewed at the beginning of this section.

Multiple Regression Results for Foreign ESL Students by Academic Area

 Table 8 shows selected findings of miltiple regressmn analyses based on
departmen? -1y starxdardlzed data aggregated for broader groupings of depart—

ments: eng...eering, mathematics and physical sciences, economics, all quanti-

tative, biosciences, and social sciences, respectively.

,,'Ih'ééé i:ésu.lt;s iiﬁibéte thé ,1imit'e'd, cohti:ibutioti, of verbal scores . i:d
prediction of FYA in the prirarily quantitative fields, with the possible
exception of economics.

The patterns of regression coefficients tended to be quite similar for

the respective quantitative areas. Coefficients based on aggregated data for

the engineering, math/science; and economics departments were similar to. those
for the cambined quantitative—department sample of 1,213 foreign ESL students.
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Table 8

Regression Results for ESL Students Using Devartmentally Standardized
Data Pooled by Graduate Major Area

Correlation with FYA _ Beta weight* R

Field/Area N 0 A v A v

_Engineering
Math/Science

Economics

702
373
138

-35
.32

.31

.28
.27
.28

.27

A1
.03
.22

.10

.01
= 0B**
12

—:01%*

19
.15
All quant 1213 18

‘ E\D ly:. l. ‘
‘ L, R RIS

Bioscience 655 .06 .08 =.02 .03 .09 -.02 .10

Social Sci 85 (12 18 .25 .05 .08 .21 .27
* Standard partial regression coefficient. Underscored coefficients are
statistically significant at p < .05.

** Negative weight indicates suppression; note positive simplé correlation.
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Validity of a Standard GRE Predictive Composite

for Qiaantxmtlve Departments

The similarity in regression results for enginéering, math-science, and
economics departments suggested the notential utility of a standard GRE pre-
dictive composite including only guantltatlve and analytical ability scores,

with weights specified by regression results for the combined sample of
students from all quantitative departments:

A composite of depart:nentally z—scaled quantltatlve and analyt1ca1 abili-
ty scores (Zq and Za) weighted to predict z-scaled FYA in the combined quanti-=
tative sample was computed for each student: .238 zq + .176 Za. The simple

correlation between this standard composite and the criterion was determined
for each department-level sample:

 Table 9 shows the means ({size—adjusted) of the department-level coeffici-
ents for this standard composite (last column of table) for quantitative de—
partments classified by field and major area. Mean coefficients for the indi=

vidual GRE predictors (from Table 7) are included for perspective.

The results in Table 9 indicate that the standard camposite had general
validity for predicting relative within-department standing for departments in

the three general quantitative areas: engineering, math/science, and _econom—
ics. For these three areas, coefficients for the standard composite were
samewhat higher than coefficients for the highest single predictor (typically

quantitative ability). Observed differences between coefficient for the

composite predictor and that for the best single predictor may be thought of
as reflecting reasonable estimates of the amount of incremental validity
involved in using a composite of two GRE scores. (Again; it is important to

recall that the analytical score probably was not used directly in selectionj.

Simple Correlation of Selected Non-GRE Variables with FYA

Table 10 shows. sme—adjusted coefficients sunmanzmg trends across
dgpartments in the relative academic_ performance of students who (a) reported
BCE status (better communication in English than in any other language) versus
other status and (b) reported attending a U.S. undergraduate school versus

other status. Positive coefficients indicate higher mean FYA for those with

BCE status and for those reportmg a U.S._undergraduate school. Size-adjusted

coefficients reflecting trends in _ the relationship between TOEFL-LEVEL_  scores
and FYA are also shown in the table. The number of departments involved in
the respective analyses varied; in several departments, no student reported
BCE status or no student reported a U.S. undergraduate school.

‘the variable called TOEFL-LEVEL was essentlaliy unrelated to FYA in the
samples studied. In analyses not reported in Table 10, it was found that
TOEFL-LEVEL did not have incremental validity when included in a battery with
the GRE precﬁctors.
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Table 9
Validity Coefficients for a Standard Composite of GRE Quantitative and

Analytical Scores versus Coefficients for Individual GRE Scores:
Size-Adjusted Averages of Depariment-Level Coefficients for
antitative Depart_rrentg Grouped by Fields and Major Areas
Graduate Area No:. No.  GREQ GRE-A GRE-V  Composite*
depts. students r r r r

Engineering 40 702 .289 .278 .114 -330

Chemical 8 80 .315 .362 173 .402
civii 8 162 163 - .088  -.047  .155
Electricai 10 256 .296 -340 .185 372
Industrial 6 89 -400 .342 .165 .430

Mechanical 8 115 .347 -300 .104 .354

Math/Science 36+ 373 .351 .268 .023 .370
Statistics 5 54 .330 .425 .189 .422

_ Chemistry 10 111 .353  .190 .012 .340

Mathematics 4 39 602 266  -.0i3  .521

_ Physics 6 51 .452 .452 .01% :522
Computer Sci 10 113 .249 220 -.013 .283

Economics 10 13 .313 .282 .210 .370
tative  86%* 1212 .311 .275 .097 .347

Note. The coefficients shown are "size adjusted” averages of department-
Tevel coefficients (i.e.; weighted according to sample size) for samples of
five or more foreign English-second-language (ESL) students.

* The entries in this colimn are size-adjusted averages of departiment-level
simple correlation coefficients between z(fya) and a standard composite of
z-scaled GRE quantitative, 2(g), scores and analytical,

Z(a), scores; weighted according to results of the regression of z(fya) on

2{q) and z(a) in the combined sample of students (N =1,213) from all quan—
titative departments: Predicted z(fya) = Z°(fya) = .238 Z(q) + .176 z(a).

** Includes one applied mathematics department (N = 5) for which data are

not shown separately.
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Table 10
Simple Correlation of Selected Background Variables with FYA: Slze-}deusted

Means of Department-Level Coefficients for Departments Grouped

by Graduate Field and Area
TOEFL~LEVEL Self—Reported u.s. uxiepgradtxate

Field . B BE=1 school =
No. (N) No. (N) ¢ No. (N) r
depts. depts. depts.
Engineering 4 702 .035 37 679 -.005 37 06 -.226
Chemical 8 8 -.03 6 6 -.090 8 80 =.116
) Civil 8 162 -.133 8 162 -.098 8 162 -.204
Electrical 10 256 .152 10 256 .048 10 256 -.236
Industrial 6 89 111 5 80 122 2 30 -.285
Mechanical 8 115 .028 8 115 -:138 5 75 -.300
mﬂvmané 36« 373 —.078 29% 301 -.094 23* 243 -.210
Statistics 5 54 —.052 5 54 .042 3 36 =.030
_Chemistry 10 111 -:117 8 90 -202 5 50 -.420
Mathematics 4 39 .037 2 26 -.026 3 34 -.288
Physics. 6 51 -.135 4 27 -.155 4 38 -.188
Computer Sci 10 113 -.039 9 104 -.Ci7 7 85 -.093
Economics 10 138 .030 6 98 -.207 6 99 -.171

tative  86% 1213 .00 71 1078 -.046 6 948 -.219

5
Bioscience 6 55 —.017 4 4 .115 5 49 =.029
Soc sci 5 85 —.017 5 85 .l101 5 )

Note. The coefficients shown are '"size adjusted" averages of department—
Tevel coefficients (i.e:; weighted according to sample size) for _samples
of five or more nonnative English-speaking students. TOEFL-LEVEL = TOEFL
means of U.S.-bound TOEFL examineeS by country ascribed to citizens of the
re§gect1ve countries in the present sample. Self-reported BCE = better

comunication in Fnglish than in any other language versus other status.

U.S. undergraduate school = designated a U.S. scheal versus other.

* Includes one a'pp’lie’d mathematics departirerit (N = 5) for which data are
not shown separately.
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o Size-adjusted means of TOEFL~LEVEL/FYA coefficients were :035 (all engi-

neering samples), —.078 (mathematics and physical scieni:e§j, .030 (econom-
ics), -.001 (all quantitative), -.027 (biosciences), and -.017 (social
sciences).

o These coefficients indicate no systematic teidencies across departments

for academic standing to vary with national origin as indexed by historic

country-level means on_the TOEFL. In evaluating this cutcome, it should be

recognized (a) that only a very limited mmber of countries could be rep-
resented in the very small department-level samples, (b) tha: the range of
background differences indexed by this variable was correspondingly re-

stricted, and (c) that the particular mix of countries was not conStant

over departments.
_ Coefficients for BCE status indicate that there was no systematic tenden-

cy for students reporting better cammmication in. English to eam better
grades than others. In fact, for quantitative fields, the opposite pattem
tended to be slightly more prevalent as indicated by the negative coeffici-

ents. BCE coefficients were positive, but low, for biosciences and social
sciences.

_ The size-adjusted mean correlation for U.S. versus other undergraduate
school with FYA was negative for every academic classification: This ,irmdicateg
a relatively strong tendency actoss departments for foreian ESL students who

reported attending a U.S. undergraduate school to earmn lower gradés, on the

average; than their counterparts who did not do so.
o In evaluating this finding, it is useful to recall (from Table 6) that

students with U.S. undergraduate origins had lower average scores on all
three GRE variables, especially on GRE quantitative, than their counter-

parts who campleted their undergraduate studies zlsewhére.
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Section V: Zgre/2fya Relationships for Subgroups Differing in

Performance on Selected English-Proficiency-Related Measures:
Pooled Z-scaled Data for Quantitative Departments

This section presents findings of regression analyses based on pooled

z-scaled data for subgroups of foreign ESL students from quantitative depart=

ments only. Analyses were not conducted for students in bioscience and social
science departments.

The analyses were concerned with trends in zgré/zfya relationships across
subgroups differing in relative levels of "ESL proficiency" as measured by (a)
the RVPI (relative verbal performance index), (D) the RANPI (relative analy—
tical performance index); (c) self-reported better commmication in English or
BCE status versus other status, and (d) scores on the TOEFL: The question
generally at issue was whether validity coefficients would tend to be higher

for subgroups with higher levels of English proficiency than for those with
lower levels, as indexed by the respective measures.

_ _With regard to the three test variables; the comparatively low intercor-
relations reported previously (Table 6) indicate that the aspects of "ESL
proficiency” involved in processing the verbal content of the analytical
ability items are not very similar to those involved in processing GRE verbal
or TOEFL items.

Procedures Involved in pefining Subgroups

"high," "medium,” and "low" subgroups were Set in Such a way that if the

respective score distributions were nommal, about one-third of the students
would be in each group. This was approximately true for RANPI and TOEFL.

However, the distribution of RVPI scores was skewed positively—about 47

percent of all students were in the "low" category as compared to 23 percent

in the "high" category; all department-level samples were heterogenecus with
respect to scores on the RVPI and RANPI measureS and some representation in

each score-level was assumed for the majority of the samples.

With respect to the self-reported BCE status variable, fourteen of the 86

department-level samples included no student + reported better commmnica-
tion in English. This was taken into account by forming three subgroups for
analysis: an "English better" subgroup and an "other language better" subgroup
for students fram departments with at least one BCE student, plus a third

subgroup including "other language better" students from 14 departments with

only non-BCE students enrolled.

. TOEFL scores were unavailable for a substantial proportion of the stu-
dents. Three TOEFL-Score sibgroups were formed for 769 students from 75 de—
partments represented by at lzast five students with GRE/FYA scores; at least
one of whom also had a TOEFL score. For 10 departments in which at least one

but fewer than five students had TOEFL scores, the available TOEFL Scores were
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z-scaled using parameters for TOEFL/VERBAL (TOEFL score or TOEFL score esti-

mated from GRE verbal score). A total of 198 students from the 75 departments
had GRE and FYA data, but no TOEFL scores.

Results
Table 12 sumarizes the principal findings of the regression analyses:

means of Zgre scores and mean 2fya for each subroup, simple zgre/zZfya correl-
ations based on pooled z-scaled data for the subgroups; and multiple correla-
tions for Zgre composites, ane involving only quantitative (2q) and analyti-
cal (2a) scores and the other including all three GRE scores (2Zq, Za, 2Zv).
Ztoefl/Zfya coefficients as well as Zv/Zfya coefficients are shown for the

TOEFL sample. Findings based on the total quantitative sample are also shown.

Overall, the findings do not indicate a consistent tendency for Zgre/Zfya
correlations to be "moderatecd" by "level of ESL proficiency" as defined by the
variables under consideration.

o Levels of Zgre/zfya relationships did not tend to vary dlrectly with
levels of proficiency defined in terms of relative verbal performance,
relative analytical performance, or self-reported English commmication
status. In analyses involving TOEFL as the classificatory variable, only
Tor the subgroup with TOEFL scores of 585 plus (at about the eighty—
seventh percentile for all graduate=level TOEFL examinees) were Zgre/IZftya
coefficients (.37, .36, and .18 for Zq, Za, and Zv, respechvely) notice—
ably higher than those for the total quantitative sample (.31, .27, and

.10, respectively); corresponding multiple correlations were :44 as
ccmpared to <35:

____Interpretation of correlational results for classifications based on
TOEFL total score is complicated by the fact that differences in 2gre/zfya
correlation associated with "availability versus nonava11ab111ty of TOEFL

total score" were more pronounced than those associated with differences in
score level among students with TOEFL scores.

o The multiple correlation for 2gre composites in the "No TOEFL" subgroup
was only R = .22, as compared to miltiple correlations of .36; .34, ard
.44 for "Yes TOEFL" students in lower, medium, and hlgher TOEFL~score
classifications, respectively.

There is no ready explanation for this unanticipated pattern of fmdmgs

regarding TOEFL. It is difficult to attribute the observed differences in
level of Zgre/Zfya correlations between the "Yes TOEFL" and "No TOEFL" sub-
groups to English-proficiency related factors. For example, the mean relative
within-department standing of the "No TOEFL" subgroup on GRE vex:ba1 was__about

the same as that for students in the middle TOEFL-Score range—mean 2zfya =

-0.09 as compared to -0:11). This suggests that the "No TOEFL" students (pre-

sumably screened for ESL proficiency by other means) were roughly comparable
to_"Yes TOEFL" students in terms of the type of "ESL proficiency” measured . by
GRE verbal items. The "No TOEFL" and "Yes TOEFL" subgroups were also . roughly

comparable with respect to relative sténding on analytical ability, but the



GRE/FYA Relacionships for Subgroups Defined by Relative Standing on Selected ESL-Proficiency—Related Test
or Self-Report Variabies in Analyses Using Departmentally Standardized Predictor/Criterion Data
Pooled Across Quantitative Departments

L . N Z-5caled méans GRE/F¥A corretatton— —Multiple correlation
Variable # (N) . __ Zfyat++ . Zgre-q Zgre-a Zgre-v Zgre—q Zgre-a Zgre-v 2q,2a 2q,2a,2v
Actual {Est)
Relative Verbal Performance Index
RUPL high 269  0.01 (0.03) Z0.i5  0.36 1.0 .28 .23 15 30 - Jox
RYPI med 352 -0,04 (-0.07) -0.20 =0.15 =0.02 .29 .32 .16 .16 36
RVPI Iow 572 0.02 (0.01) 0.20 -0.08 -0.53 .35 .28 .11 <37 P
Relative Analytical Performaice Indéx 7
__RANPI high 391 0.14 _(0.17) -0.02 0.98 .46 i35 .30 . .36 <36
RANPI medium 499 _0.02 (-0,01) 0.00 -0.08 -0.04 .30 .25 .02 .30 30>
RANPI low 353 -0.18 (-0.15) 0.02 -0.90 -0.30 .30 «24 .10 .32 <32
Self-reported BCE Status
English better (&) 198 -0.09 (-0.01) =0.06 _0.04 0.51 .35 .21 .10 ;38 L3Bw
Oother better (a) B8B83 0.02 (0.00) 0.02 -0.01 =-0.11 .30 .27 .12 <34 <34
Oter better (b) I32 0.00 {0.00) 0.00 0.00 0.00 <34 .33 .04 <40 Jh41%
TOEFL_votal Score #4
83 232 0,09 (0.11)  0.17 b6 0:7s .37 38 RGS) i RTTRT
___ 550-584 265 _0.15 (0.02) 0.11 -0.02 -0.11 .25 $31 J12¢o11) .34 .34(.34)
lLess than 550 252 =0.07 (-0.07) =0.07 -0.31 -0.55 136 .23 J0L(-12) .36 L360.36)
No TOEFL 198 =-0.22 (-0.08) =-0.27 -0.07 -0.09 .21 .12 .06 .22 J22%
Total ;213 0.00  0.00 0.00 0.00 .31 .27 .10 i35 J35e
++_ Inittal entry {s thé obsarved an. The entry in parentheses (s z-scaled mean estimated from Zgre-~q and Zgre-a; using a
general regression equation bagéd on ta for the total quantitative sample (N ~ 1,213): Zfya(est) = .238 Zgre-q + .176 Zgre-a.

f Eclattve Verbal Performance Inde The discrepancy betweén the observed GRE vérbal score and GRE verbal score predicted from
quantitative score ueing a_regression equation bssed on data Eor U.S: GRE examlneas; .Helarive Jnalytical Performance Index: A
comparable discrepancy index involving observed analytical ability score and analytical score. predicted from quantitative score
using a U.S. reprvssion equation. Self—Reported BCE status: Self-reported rulative communicative ablIity, -either better in
ERgIISh.or_better {n some other language; (a) categoriea {nclude only students {rom departments {i_ which at Ieast one student
reporcted. BCE status; (b) Includes data for departments in which ali: students reported better communication if & language otlier

than English.

## The TOEFL analysis was based on pooled data for 967 students from 75 departments with five or more students with complete GRE/
FYA data;_at least one of whom also. .had.a TQEFL total score. A tntal of 769 students from these departments had GRE, FYA, and
TOEFL scores; and 198 had GRE and FYA oily. Whére TOEFL N_was. less than 5 for a department, TOEFL was z-scaled with reference to
paramvters for TOEFL/VERBAL, a variable defined as elthefr TOEFL total score. (when available) or estimated TOEFL (from GRE-Verbal)
frr students without TOEFL. Coefficlents in Parentheses {ndicate efther almple Ztoefl/Zfya correlation or the mnultiple covrela-

tion obtained when Ztoefl was gubstituted for Zgre-verbal in the analyals.

* Weight for Zgré-verbal is negative (suppression) in this composita.

v
(911

ERIC

Aruitoxt provided by Eic:
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withind—department standard deviations; on the average; and correspondingly
lower in mean FYA (by —0.22 standard units).

"No. TOEFL" subgroup was fower in terms of quantitative gbxnty (by ~0.27

. _For the respective subgroups, as in the total quantitative sample, addmg
the analyt1ca1 score (Za) to the GRE quantitative score (2q) yielded same in-

crement in validity, but including the GRE verbal score (2v) or the TOEFL
total score (Ztoefl) did not yield any increments in validity.

By virtue of the process of z-scaling, means of each department-level

sample, anc:._ for all aggregations of data involving intact department-level

samples of foreign ESL students; were 0.00. For subgroups within a department,
or for aggregations of data involving selected members of departmental sam-
ples, the mearis of z-scaled variables irdicate, in standard units, the average

deviation of subgroup members from the means of their respective departments.

For example, the Zfya means in the RVPI analysis were 0.01, -0.04, ,an’d 0.02

for members of the high; medium, and low RVPI subgroups, respectivel The
"medium RVPI" subgroup mean (-0.04) indicates an average FYA that was .04
standard units below departmental FYA means; other z-scaled means may be
interpreted in the same way.

Predicted or expected average standing on the z-scaled FYA (zfya) criter-

ien was . camputed for each subgroup based on z-scaled quantitative and

4—sca1ed analytical scores only, using the total quantitative sample regres-
Sion equation: Predicted zfya = 77 =_.238 Zq+ .176.2a = 0.00. These est-
imated means are shown in parentheses following the observed mean Zzfya for
each subgroup.

Overall, the average relative within—department academic standing of the

respective. subgroups was generally consistent with expectation based on their
relative standing on GRE quantitative and analytical ability.

The limited predlctlve role for GRE verbal is pomted up by the fact that
higher and lower "ESL proficiency” groups in every analysis were sharply dif-

ferentiated in terms of mean verbal score (mean Zv), but the direction of mean

Zfya differences was not necessarily consistent with the direction of the

verbal score differences: This pattern is epitomized by results of the RVPI
analysis.

o Students in the high RVPI group and students in the low RVPI group had
z~scaled FYAs averaging 0.01 and 0.02, respectively; their FYAS were

typical for their respective departments. However, they differed by about

1.6 standard deviations, on the average, with respect to z-scaled GRE
verbal scores: high RVPI students averaged 1.07 standard units above de-
partmental verbal means while low RVPI  students, typically, were 0:53

standard units below departmental GRE~verbal means.

o
.
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Section VI: Cotrelation of & Standard Zgre Predictive Composite with
2fya for Foreign ESL Students Classified by National Origin

and Graduate Major Area—bData for Quantitative Depariments
 Results reported in preceding sections indicate substantial general val-
idity (across types of quantitative departments) for the standard “composite of

quantitative and analytical scores specified by theé regression of Zfya on Zq

and Za in the combined quantitative sample—namely, .238 2q + .176 Za.

dictive composite and zfya (a) in samples of students, (N > 9 only) from all
quantitative departments combined, classified by country of citizenship and by
regions defined for the study, and (b) in samples classified by both region
and graduate major area—that is, engineering, math-science, and economics:

These classifications introduced some control for linguistic—cultural-educa-

_ This section presents data on the correlation between this general pre=

tional background variables associated with national origin, as well as for
type of quantitative major.

The analyses were concerned in part with assessing the consistency of the

relationship between a standard predictive composite, weighted to maximize the
multiple correlation of 2zg and Za with Zfya in the general quantitative

sample, across the subgroups defined wholly or in part by national origin.
Also of interest was the question of whether the correlation between Z’fya
(the predicted z-scaled FYA) and Zfya (the observed z-scaled value) would tend
to be stronger in subgroups that weré homogeneous with respect to nation—
al-linguistic-cultural background than in the heterogeneous general sarple.

_ Table 12 shows simple correlations between Z’fya and Zfya for larger

national contingents within designated regions and for all students from

countries in the respective regions. _These analyses are based on pooled data
for all quantitative departments. Table 13 shows comparable coefficients for
students classified by region and by type of quantitative major.

As noted earlier, the subgrouping within regions (for example, Europe I
versus Europe II, Asia I versus Asia II) was designed .o take into account
differences in characteristic patterns of English lanquage acquisition and
usage and/or in the typical TOEFL scores of contingents of U.S.-bound students

from the respective countries. No country from Africa I or America I was
represented by as many as 10 students.
Students from Category I countries as compared to those from countries in

Category II are assumed typically to have "richer English language back-
grounds." The findings in Table 12 and Table 13 indicate that the introduction

of control for national-linguistic origin did not have a systematic influence
on the level of relationship between 2z’fya and Zfya.

o Coefficients for Category I national and regional contingents in Table 12

appear to be comparable to those for Category II contingents.



) Table 12
éﬁrteiaticn oé a Oa:posite of Z-Scaled_ﬁ?!-: Quantitative (2q) and

Defined by Country and Regxm. All Quantitative Fields

Country/Region N r Country/Region N r
France 13 .39 Irdia 176 .37
West_Gemmany 17 .41 . . ,,
Spain 13 A1 7

Eurcpe 1 62 .36 .40
— . .- .32
Greece 40 .54 .50
Turkey 17 -.24 .23

-09

Burope I 78 .42 .49
- - - - .19
Lebanon 12 .15 .30
Iran 61 . .

o .34

Mideast 98 .26 .

S- - - -— -— .35

ANrica 1 17 .65
é&ﬁf: 13 .60 Note. The predictive cmposite was

o ] specified by .238 (2q) + .176 (Za),

AMfrica 11 33 . with weights based on-the regression

48
—— of Zfya on Zq ard Za in the pooled
29 matrix of departmentally z-scaled. -

Mmerica 1 6 :
data for students from all quantita-

Cile 16 .39 tive departments. Ooefficients tabled
Co.ombia 13 .43
Mexico 15 .35 ] i cmpos
o Zfya in the subgioups desighated.
Meerica II 86 32

Ooeff;cxen;s are shown by coun,t:ly, mly
for countries _represented by 10 - or more- students in_ the total quantitative
sample ional -coefficients include  data for all students- from a -region.
Thus, _for example, the total of 62° students.from Burope- I included 17 . from
West _Germany, 13 from France, .and 13_fron Spain, plus 19 ficd othér .countries
in the region. {See Table 4 for complete emumeration of countries in regions.)

wan
00}

ERIC

Aruitoxt provided by Eic:

, Tabls 13
Corrélation of & CoRosite of 2-5CAlsd GE Quantitative (Zg) and
Analytical (za) Scores with Z-Scaled FYA (zfya) for Subgroups
Defined by Region and Major Graduate Area

Regian N Engin- N Math- N  Eco- N All

eering Science noxics Quant

r r r

Burope I 29 .35 18 T2 15 .09 62 .36
Burope II CER W .47 5 .07 W a2
Mideast 76 2 20 45 2 - 98 26
Africa I 10 .69 5 79 2 - 17 .65
AEEiG 11 s 39 3 6 B .49 3 @
America 1 0o - 3 - 3 - 6 .29
Merica I1 35 .29 27 .35 24 .30 86 .32
Ksia T 12 i35 68 .29 8 .60 18 .34
Asia II 374 a1 203 .34 66 .51 643 .34
AII Reglons 702 .33 3713 W 138 37 1213 3

Note. The predictive composite was specified by .238 (2Zq) + .176 (Za) = 0.0; a
Tegression equation based on the Eooled matrix of departmentally z-scaled data
for 1,213 students from all quantitative fields..The coefficients tabled -rep~
resent: the simple correlation between this composite and Zfya for the designa-

ted subgroups.
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o For 22 subgroups (by region and type of quantitative major) with coeffici-
ents in Table 13, the median coefficient was r = .37.

o For the 20 country contingents shown separately in Table 12, the median

validity coefficient for the standard camposite was r = .36, and for the
nine regional contingents the median was r = :34, compared to the general
sample coefficient of r = .35.

_ The results in Tables 12 and 13 indicate that the correlation between the
z-scaled criterion and the standard composite of z-scaled predictors tended to

be relatively consistent for subgroups defined in terms oOf national origin

and/or academic area. Correlations did not tend to be higher for subgroups
that were homogenecus than for those that were heterogeneous with respect to
national origin.

wn
W
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Section VII: An Exploratory Analysis of theé ‘mparative Performance
of Regional Subgroups on FYA and ":& Varidbles—

Students from All Quantitative Departments

Consistent with the primary objectives of this study, the analyses

reported in the preceding sections were designed to assess the patterns and

levels of correlation between the FYA criterion and the GRE predictors and the

possibility that GRE/FYA relationships might be affected by introducing

controls for selected English-proficiency-related test and background vari—
ables or for national origin: _

____The average levels of within-department GRE/FYA correlations tended to be
similar for samples of foreign ESL students fram different types of quantita-

tive departments—engineering, math/science, economics. Based on analysis of
departmentally z-scaled data pooled across various combinations of gquantita-
tive departments, the level of predictor/criterion correlation was not influ-

enced by introducing controls for level of "English proficiency," variously
indexed, or for national origin.

This section describes a supplementary, exploratory analysis of (a) dif-

ferences in the average academic performance of students in the regional sub-
groups defined for the study and (b) the extent to which subgroup differences

in average academic performance tended to correspond with observed differences

in average GRE performance. The analysis was based on data for the cambined
sample of students from quantitativeé departments.

An ~ualysis based on the departmentally z—scaled FYA and GRE variables

(2fya and Zgre) provided information regarding the average standing of members

of regional subgroups _on. these variables within their respective departments
of enrollment. A parallel analysis based on FYA (as computed and reported by

departments) and GRE scores (on the 200-800 scale used = for reporting) pro-
vided information regarding the average standing of members of the regional

subgroup on these variables without régard to théir departments of enrollment.:

In deciding upon this approach; the following factors were taken into

account:
o The regional subgroups differed markedly in size (from N = 17 for Africa
I, to N = 643 for BAsia II). The regional mix in many of the individual

departmental samples, median N = 12, could not be representative of the

regional mix in the total sample.

o Moréover, reérbers of the. éééﬁéé’fii&é regional subgroups were not neces—

sarily enrolled in comparably "representative" arrays of departments with

respect to (a) field and/or major area (engineering versus econamics or
engineering versus math/ science, for example), (b) degree of selectivity

(level of GRE scores), (c) grading standards (level of grades awarded

relative to level of GRE scores), and so on.
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Insuch circumstances, observed regional-group differences in average
within-department standing will reflect to some extent factors associated with
the nonrandom distribution of regional members among the various departments.

Accordingly, it was considered important to analyze not only the relative

within-department standing of subgroups but also their relative standing with-

findings would permit stronger .conclusions about regional differences in
academic performance than would be possible if comparisons were based solely
on z-scaled data.

out regard to their departments of enrollment. It was reasoned that parallel

The usefulness of this approach is contingent, in part, on the degree of

camparability between the regression of FYA on GRE quantitative and analytical

of enrollment, and the pooled within-department regression results for the

same combined sample (that is, the regression of Zfya on Zgre variables).

ability scaled scores for all ESL students without regard to their departments

_ To make a determination regarding this question, a miltiple regression

analysis based on the FYA as reported by departments and GRE variables on the

familiar 207800 scale was conducted for the total sample (N = 1,213) of ESL

students. The results obtained closely paralleled results of the regression
of Zfya on Zgre scores in this same sanple.* For example:
o In the total sample analysis, simple correlations of GRE Q, A, and V with

FYA were .34, .28, and .11, respectively, as compared to .31, .28, and .10

for the pooled within—department analysis.

o Only quantitative and analytical scores had significant weights when FYA
was regressed on Q, A, and V. in the total sample analysis; standard par—
tial regression coefficients for Q and A were .268 and .144, respectively,
in the analysis without regard to department of enrollment, as compared to
<238 and .176 for Zq and Za in the pooled within-department analysis.

o For_the total sample analysis, R = :36 for the Q,A camposite, as compared
to R = .35 for the zq,2a composite.

___, For the z-scaled withindepartment data set, means were camputed, by
region, for Zfya, 2q, za, 2v, and Z°fya, where 2Z’fya = predicted zfya = .238
Zq + 176 za.

. Regional means were also camputed for FYA; GRE-Q; GRE-A, GRE-V, and FYA’,
where FYA’ = predicted FYA = .0013 (Q) + .0006 (A) + 2.2831, a regression
equation based on the total-sample analysis alluded to above. These means were
expressed as deviations from the grand mean for all quantitative students

without regard to department of enrollment:

* Trends in findings of regression analyses conducted separately for engineer—
ing, math/science, and economics samples were similar to those reported here
for the combined sample of students fraom quantitative departments.
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~ Means of groups on the original FYA and GRE variables are shown in Table
14; Table 15 shows (a) these means expressed as deviations from the grand
means for all students without regard to department and (b) corresponding
regional means on the departmentally z-scaled variables. In both tables,

regions are listed in descending order with respect to mean FYA. Findings for
the sample of English-native-language (ENL) students are included for perspec—
tive.

With regard to differences _among regional groups in "average académic

performance," several trends are noteworthy:

o The ranks of regional groups in terms of mean FYA corresponded closely to
their ranks in temms of mean 2fya. Excluding America II, the ranks for
ESL groups on the two indices of academic standing corresponded perfectl \'8

O At one extreme, students from the two European contingents earned grades

averaging about 3.6, ard they were in department-level samples in which
they tended to outperform other ESL students. At the other extreme,

students from the two African contingents and the Mideast earned grades
averaging about 3.3, and they were in department-level samples in which
they tended perform at a lower level than other ESL students.

o The two large contingents from Asia (accounting for some 68 percent of all

foreign students in the study sample) earned grades averaging approximate-
ly 3.5, corresponding to the grand mean for all students, and their
z-scaled means were approximately 0.0. By inference, Asian students tend-
ed to provide a substantial "common element" in the regional mix of the
respective department-level samples; their academic performance tended to
influence both the department-level sample FYA means and the total sample
FYA mean.

o Effects associated with department of enrollment are illustrated in the
data for students from America II. Their FYA mean of 3.44 placed them 0.12
standard deviations below the grand mean for all students without regard
to department (mean "FYA = -0:.12), but their mean Zfya was 0.11, indicat=

ing that their FYAs tended to be higher than the general ESL means in

their respective departments. Thus, by inference, these students tended to
be from department-level ESL samples with comparatively low mean FYA.

it is also noteworthy that on both indices of "relative academic stand—

ing," the average standing of students from Category I countries {with ESL-

conducive backgrounds) was similar to that of “students from Category II
countries (with ESI~resistant backgrounds). These background differences are

reflected in regional means on the verbal measure and on the analytical
measure: the verbal and analytical means of Region I ESL students were higher
than those for Region II ESL students.

____ Data for the contingent of ENL (English-native-language students)  sSuggest
that their academic performance tended to be roughly comparable to that of the
typical ESL student in their respective departments. Their mean FYa, 3.54,
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placed them 0.12 standard units above the grand mean for all ESL students and

their mean 2zfya =_ 0.08 (z-scaled relative to the mean for ESL students in

their respective departiments) indicated similar relative within-department
standing. ENL students had the highest standing of any group on GRE-Q (mean =
726, 0.35 standard deviations above the grand mean). However, their zq mean
was ~0.09, = indicating slightly lower than average relative standing within
their respective departments. By inference, the ENL students tended to be from
selective departments that enrotled ESL (and other) students with very high
quantitative scores.

Cbserved versus Predicted Criterion Standing of Regional Groups
_ Table 16 shows the observed means of regional groups on FYA and on Zfya

and the corresponding predicted means: FYA’ (predicted FYA) is based on the
regression of FYA on GRE-Q and GRE-A in the total sample; Z’fya (predicted
2fya) is based on the regression of Zfya on 2q and Za in the same sample: FYA
and FYA’ means are expressed as deviations from the grand mean in standard

deviation units (grand mean = 3.49, S.D. = 0.41).

Figure 1 points up the generally parallel nature of findings from the

across—departments and the within—departments analyses: In each of the three
frames, subgroups are ordered from left to right on mean FYA. Mean FYA and
mean FYA’, from the across-departments analysis, are shown in the top left

frame, and mean Zfya and mean zfya’, from the within-departments analysis, are
shown in the bottom left frame. Mean residuals (mean of “"observed minus pre-

dicted performance" values) from the across-departments analysis amd the
within—department analysis are plotted in the top right frame:

o The profiles of mean residual values are quite similar. Furopean stu-
dents, with generally higher criterion standing, tended to have higher
cbserved than predicted standing, and students from the Mideast and Africa
II, with generally lower criterion standirg; tended to have lower observed
than predicted standing. The:e was more vonsistency between cbserved and
predicted standing for the remaining gro:s (ENL, Asia I, and Asia IT with
higher observed criterion staisiing, ang Africa II with lower criterion

standing).

o Only for students from ‘werics fi were across-department rewiits appreci-
ably cifferent from witludepsitmnt results: In the ac -departments

analysis, observed FYA ais prediciid FYA values for these siudents were
similar—both were below ire grai+l mean (FYA = 3.49) for all students;,

without regard to departrmeit: of enrollment. Inwever, this gronm _enjoyed

comparatively higher average within-G-partme's. standing (mesn 2fya was

0.11); while their averaje y:zdict~ relative '-lthin-departmet.c standing
was lower (mean 2'fya o7 -.0%'  (vrha pattern of findings reflects
effects associated witihn tie pe: =0 "ret and/crx  srading
standards of the particvlar «vpciic.rs in whizh these studericss were
enrolled, as indicated earlis:.
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Table 16

Grand Mean FYA and Mean FYA’ as Compared to Within-Department Mean

zfya and Mean 2’fya for Regional Groups: Pooled Data for

All Quantitative Departments*
Region N Mean Mean  As deviations Mean  Mean
FYA FYA' from grand mean # Zfya 2’ fya
FYA FYA'’

Europe I 62 0:3¢  0.10 0.27
0.20  -0.05 0.22 -o0.

Europe II 78
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Note. Regional groups are in descending order with respect to mean FYA.

* FYA = regularly scaled FYA; FYA’ = predicted FYA, using .0013 (Q) + .0606
(A) + 2.2381, an equation based on the regression of FYA on GRE scaled
scores for the combined sample of ESL students from quantitative depart-
ments.

zfya = departmentally z-scaled FYA; 2'fya = predicted zfye; using .238

Zq + .176 2a = 0.00, an equation based on the regression of zfya on the

departmentally z-scaled GRE predictors for the same combined sample of ESL

students from quantitative departments.

# The observed. and predicted FYA means for regional groups are expressed
here_as deviations from the grand FYA mean (ESL total mean = 3.49) in total
sample standard deviation units (S.D. = 0.41).
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ACROSS-DEPARTMENTS ANALYSIS. BASED ON DATA POOLED
__WITHOUT DEPARTMENT-LEVEL STANDARDIZATION

Mean FYA and mean predicted FYA (FYA') ¢, computed

without regard to department of eanrollment

W
o

subgroup; computed:

without regard: td iGeéparment

Mean FYA!for

31

3.0

U W
N @l

H\
(¢

O

3.4%

321t

E-1 ENL  As-1 At-2  Af-d
£-2 As-2 . Am-2 _ M-E. .
Regional subgroups ardered from left _to right
(higher [3.6] ta lower [3.3]) on meon FYA

Legend
« FYA
o FYA'

s FYA' = 0013 GRE-Q + .0006 GRE-A

WITHIN-DEPARTMENTS ANALYSIS, BASED ON_DEPARTMENTALLY

'STANDARDIZED (Z-SCALED) DATA

Average relative stending (Zfya) veraus average

1

Average: relotive within-department stdrding:
of ‘subgroup:in standardi deviation units : .

)
-,

o 0O

NI T OO - N

o o

predicted relative standing (Zfya') *

E-1  ENL  As-1 A2 Af-2
o _._._E2  As-2 Am-2 M-E
Reqgianal subgroups ordered fram left ta right

(higher [3.8] to lower [3.3]) on meon FYA
* Zfyo' = 238 Z(q) +

Legend
= 2tya
o Zfya’

1176 2(a)

O
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TRENDS_IN ''OBSERVED. MINUS. PREDICTED. PERFORMANCE"':
RESULTS BASED. ON THE ACROSS-DEPARTMENTS ANALYSIS .
(TOP LEFT), COMPARED TO RESULTS BASED ON_THE
WITHIN-DEPARTMENTS ANALYSIS (BOTTOM LEFT)

- 1.0 Cegend
= BT % FYA - FYA' .
(=] _ _
;% 6 1 o Zfya - Zfyo'
= -
-
3 5 21
N o L
g8 ©
ag .2
. “:; -
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g -6t
..
& .84
-1.0 ——

E-1  ENL As2 Ar2  Af-1
. . E-2 As-1  Am-2 M-E.. . .
Regional subgroupa ardered from léft fo right
(higher [3.6] ta lawer [3.3]) an meon FYA

Figure 1.

analysis of data within departments
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Generally speaking, the findings reviewed in this section indicate that

there were differences among the regional subgroups in level of academic per-
formance. There was a general tendency for subgroups with higher average cri-
terion performanc: to have higher scores on GRE predictive composites, How-

ever, the findings also suggested the possibility of predictive bias for

regional subgroups within the foreign ESL student population. For example,

Baropean students tended to have somewhat higher relative standing . on mean FYA
and mean Zfya than expected fram the corresponding sets of GRE measures while
the opposite was true for students fram the Mideast and Africa:. These partic-
ular findings should be viewed primarily as working hypotheses for Ffuture

research concerned specifically with the assessment of predictive bias.
In the meantime, departmentS may assess the relevance of the trends

revealed in this exploratory analysis by observing the typical patterns of
academic performance of students from various regional subgroups such as those
defined for this study.
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Appendix A: Summary of Department-Leve] Data

GRE and FYA Means and Standard Deviaticns, and GRE/FYA

Correlations for Department-level Samples of Foreign
ESL Students; by Field

Simple Correlation of GRE Predictors with FYA for

Foreign ESL Samples, 'y School and Department

Distributions of GRE Means for Departments, by Graduate
Arza

Distributions of Stendard Deviations of GRE General
Test Scores for Diparimint-Level Samples in 86 Primar—
ily Quantitative Jerartments, Six Bioscience, ars Five
Social Science L:ipartments

Distributions ¢. ¢tandard Deviations of GRE <wneral
Test Scores for Department-Level Samples in #€ Primar—
ily Quantitative Departments, By Size of Sanple and
without Revard to Sampie Size, Respectively

Distributions of Correlations between GRE Predictors
and FYa for 86 Department-Level Sampies of ESL Stu-
dents in Primarily Quantitative Fields

13lsi:rih.1i:ions of 13°pari:neni:—f.,evei éRE ée'né'réi Téét
Validity Coefflcz.ents, by Size of Samplé: Data of 86
Departments in Primarily Quantitative Fields
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GRE and FYA Means and Standard Deviations; and GRE/TYA Correlations; for

Department-Level Samples of Foreign ESL Students, by Field

Mean Standard Correlation
deviation with FYA
OLPARTMENT/ ) o L o o S - o o L
SCHI DL Nite N FYA GRE~V GRF=0 ANALY FYA GRF~V GRE-0 ANALY GRE~V' GRE-0 ANALY
CHEMICAL EMNGIN ) o o o o I o R
64 2 17 4031 40R.8  T16.5 503.5 0.40 125.6 b4in 8.5 0.250 ~.023
56 7 9 3.59  3d4.4  740.0  520.0 0.28 _60.0 25.5 53,6 =-.136  0.55%
64 .10 14 3.43 490.0 697.1 497.9 0.32 13602 86.3 115.1 0.474 0. 482
64 14 6  3.67 38, 3 51,7 S591.7 0.15  #4.2 23.2 4 0.2256 0.729
64 24 .5 3.66 692.0 430.0 0.31 111.5 82.3 2.8 0. 546 -2132
64 30 13 3,711 123.8 530.8 0,19 50.4 52.% 81.7 ~.055 0.640
64 05 5 3.4H 732.0  442.0 0.3 15.7 25.9 8%.0 0.792 0.236
64 173 11 Yebl 480,90 740,0 505.5 0.39 104.6 41.7 71.9 ~e242 0.056
64 TOTAL 80 3.51 400.7 722.72 S07.2 0.31 97.9 54.5 ar.o 0.173 0.315
CIVIL ENGIN . I R R - . o - - - o e
65 2 32 3.56 415.6 T26.9 533.7 0.40 105.0 %5.3 84.9 0.136 0.207
65 7 30 3.45 332.3 673.3 0.29 64:9 641 52.9 n.116 0.132
6% 19 10 3.71 415.0 732.0 0.22 55.4 60.9 _88.3 0.053 0.836
65 24 42 3.44 46,7 691.0 0.46 88.8 66.8 106.7 -.020 0.106 0.060
65 30 13 3.59  36%.4 723.1 0.36 12.1 «8.7 8527 0.342 O0.7R8 0,410
65 33 11 3,64 356.4 890.9 0.30 Rl.s 67.6 94.A =614 D,504 =.498
85 138 19 3,65 365.3 674.7 57 4 0.30 66.5 T4.1 92. 4 0.188 =-,094 -.397
65 _49 . -5 3,00 38R.0 632.0 472,0 0.63 144.9 S0.2 48.7 0.028 =-.094 0,089
65 TOVAL 162 3.52 367.5 6Y6.2 4R3.9 0.37 83.1 60.6 ar.? ~0.047 0,163 0.088
ELFCTKICAL FNGIN - . _Z0 = - - o L o o Lol
66 7 33 3,49 33601 A92.T  467.3 0.36 79.9 T4.4 91.4 0.109 0.451 0:.365
66 10 31 3,69 403,5 T742.9 522.3 0.36 105.2 3%.3 95.2 0.315 0.289 0.285
66 13 14 3.54 349:3 549.3  482.9 0.37 103.7 119.9 1 48 0.466  0.387
6t 14 31 3.47 403:7 T12.6 512.56 0.33 97.2 66.9 100.9 0.327  0.307
66 24 19 3.76 386.3 T27:4 486.8 0.31 107.9 12.5 102.6 .08 0.521  0.234
66 30 12 3.54  339.,2 734.2 536:.7 0.29 4d.9 42.9 10H.? =054 0.759 0.479
66 13 46 .42 42101 Til.4  $37.5 0.45 129.9 6.2 i07.9 0.293  0.215 0.436
66 34 52 3.55  39.4  T4B.3  564.0 0:45 II6.1 85,9 103.1 0.158 0.024 0.303
66 41 15 3,52  339.3  715.3 4660 0.33  _Bl.6 $5.0 118,0 0.159 0,076 0.470
66 -49 13 3,21 33,1  708.5 4P1.5 0:67 ll&.l 0.8  Ill.l 0.430 0.471  0.219
66 TOTAL 256  3.50 381.2 7T19.4 511.1 0.40 103.3 66.5 104.4 0.185 0.296 0.340
INDUSTYRIAL ENGIN o o o L o Do - ~
67 2 12 3,24  443.3  717.5 S567.5 .31 el 64.5 110:3 0.405 0.419 0.519
6l 7 12 3,63  410.8 735.0 476.7 0.32 . %3 40.R  111.9 =.1B2 0.685 0.612
67 13 -9 343 35N.R 0 697.F 4TR.9 0.41 1. .5 Tl.6 100.6 0,584 0.671 0.482
61 24 13 3,44 36%.4 6AD.O  437.7 0.35 163.6 100.7 84.5 0.193  0.645! 0. 342
67 138 25  3.53  37A.8 KHl.2 &HT.6 0.3 73.5 68,7 12.3 =026 0,158 0.047
6r 73 I8 3.38 4044 644.4 433.9  0.30 122.2 f6.2 96.7 0.270 0.352 ©0.355
67 TOTAL 89  3.45 3192.9 6AT.4 477.9 0.33 106.2 12.9 92.3 0.165 0.400 0.342
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Appendix A-1, continued Page 2 of 4 pages
GRE arnd FYA Means and Standard Deviations, and GRE/FYA Correlations, for

Department-Level Samples of Foreign ESL Students, by Field

Mean Standard Correlation
deviation with FYA

OFPARTMENT/ o o . o L o I . S
SCHUUL Nt . N Fra GRE-V GRE-O ANALY Fva GRF -V GRE-0 ANALY GRF =V GHE=Q ANALY
MECHANICAL FoIIN 0 : _ o L . o o S
68 7 ST 3.1 432,9  151.4  S2i.4 0.31 107.7 29.7  88.6 0.533 =.597 0,657
68 -3 14 3,40 387.1 I26.4 S35,0 0.49 90.9 75.6 108.4 0.381 0.095 =.145
58 1e 20  3;67 340.0 T24.5 475.5 0.30 10.0 55.% 81.3 0.266 0.0l2 0.588
68 24 24 364 337.5 705.2 4£55.0 0.41 82.4 95.7 97.9 ~.135% 0.563 0.255
6s 30 10 3.67 191.0 751.0 534.0 0.31 - 80.8 38.4 91.2 -.618 Q. 200 ~.30%
PR S 17 3.40 35R.8  68%.9 453.S 0.39 108.7 79.1 118.9 0.202 0.004 0.375
6n  3s 13 3.47 360.0 693, 8 476:9 0.67 55,2 52.0 _61.6 -.138 0.5R7 0¢347
68 65 10 3,66  43R8.0 T11.0 536.0 0:36 131.2 66:2 108.3 0,535 0.725 0.763
68 TOTAL 115  3.57 368.9 T14.5 488.5 0e61 87.7 67:3 94.7 D.104 0,347 0.300
ALL ENGIN 702 3.51 379.7 709.5 496.5 0.37 95.8 64eo? 95:3 0.114 D0.289 0.278
APPL IED” MATH o o o o o o L
5¢ _28_. 5 3,52 29B.0 693.0 470.0 0.54 48.2 43.0 16.8 _=e272 _=.178 =458
564 TOTAL 5 3.53 I3A.N 690,00 &70.0 0.5% 8.2 43.6 76.8 “0.272 -0.178 =0.458
STAYISTICS S S Il o - L
59 2 9 3:72  408." i3I 521.8 0.31 88.8 99.7  14l.% Oal>i 0.458  0.474
59 7 11 3.7 284:3 T02:71  482.7 0.25 49.1 66.0 06,6 -.119 0.500 -.127
59 14 15 3,48 370.0 709:3 496&.D 0.4} i 60.5 109.3 0.507 0.275 0.638
59 24 12 3,42 337.5 670.A 458.3 0.43 II3.5 _59.5  60.9 0.206 =-.106 0.550
59 28_ 1 3,39  376.3  652.9 427.1 0.35 107.4 105.3 1&6.6 0.038 D.761 0.563
59 TOTAL 56 3.5 352,64 693.3 477.2 0:36 856 13.8  107.7 0.189 0.330 0.425
CHEMISTRY . . o ol o oL . S . i —— - -
62 4 11 - 710.9  503.6 0.28 52.0 9.2  _86:6 -:2643 0250 0. 447
62 24 10 664.0 402.0 0.61 1246 75.0 1301 D.424 0.666 0.56&H
62 28 26 707.7  455.8 0.30 8.4 67.4  _88.9 0.186 0,401 =21772
62 133 13 660.8 ©2R.5 D.%7 _16.7 64e b 113.3 0.071 04365 0.542
62 34 5 692.0 514.3 0.20 130.8 49.2 T1.3 =e723 =375 -.64&6
62 138 10 658,0  439.0 0.29 T1.2  _70.5 13.7 ~elll 0.654 0.323
62 41 5 . 0.52 63.8 124.7 166.6 0.013 ~.019 =-.026
62 &5 6 0.26 T6.7 111.4 f6.3 0208  0.430 0.492
62 67 -9 0.26  115.4 57.5 14.2 —.124 0.007 0.104
62 92 _18 610.0 453.1 0.47 77.0 104.9 d6e7 -. 084 0.288 0.205
62 TOTAL 11Xt 671.4  455.0 0.37 83.5 76.0 94.9 0.0t12 0.353 0.190
MATHEMATICS . o Tl Ll : B S o
2 13 8 3,87 356:2 703:7 463.7 0.25 89.0 61.6 168.9 -+065 0.660 0.220
72 24 15 3,32 334.7 6340 39R8.0 0.47 7.1 85.8 109.0 ~. 098 0.550 0.23%
12 34 .5 3.50 372:0 752.0 45280 0.29 137.7 %2.7 99.13 0,717 0.574 0,480
12 38 11 3.%5  334.5 650.0 432.7 0.34 63,1 A3.1  103.9 -.190 D.64% 0.246
72 TOTAL 39 3.52  343.8 66L7.9 4£37.9 0.37 83.4 T4.5 118.6 -0.0l3 0.602 0.266
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Appendix A-1; continued

GRE and FYA Means and Standard Deviations,

UFPARTHFNT /

SCHuU' L NU.

PHYSICS
16 3
W 7
76 13
76 30
76 33
76 41
76 TOTAL

COMPUTER
L.
78 14
78 24
T8 30
4 33
28 3R
78 41
78 49
8 &D
'8 _R2 .
¢8 {OTAL

NATH/PHY SC1 373

ECONDMECS
g 2
84 7
84 13
A4 14
84 24
A4 30
g6 32
84 34
84 41
He @7
84 Tatat

ECONtIMICS

-y g

& e e
DI N @i e O INg NS

-

138

138

QUANTITATIY 1213

Page 3 of 4 pages

Department-Level Samples of Foreign ESL Students, by Field

lond (O W N
WD O

il kAL ALV NIV NI NI

W, N~ A 1 B
D ~OC~ 0

w
L]

-,
L1

3.49

Mean
GRE-V GPE-Q
595.,0 TIR. 3
412.3  123.8
398, 7 1212
480.0 720.0
437.5 710.0
4013.6 71951
440:4 721.6

e

0.32
0.24
0.36
0218
0.35
Q.29
0.15
D.34

0.32
0.32

0.37

-3
Ne N

O

ERIC

Aruitoxt provided by Eic:

Standard
deviation
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0:319 0.48%

2667 =.102

0.042 0:81&

0.025 0.450

0.305  0.405

0.011 0.452

0.023 0.351

0.080
0.359
0.079
0.041
0.631
.39
0,465
0.278
0. 21s
0.632
0,313
0:210 0:313%
0:097  0.311



Apperdix A-1, concluded

GRE and FYA Means and Standard Deviations,

Page 4 of 4 pages

and GRE/FYA Correlations, for

Department-Lévél Samples of Foreign ESL Students, by Field

Mean
DFP ARTHENT / o N
SCHANIL NfY. N FYA GRF-V  GRE-0  ANALY
MICRLBIULLVLY o o S
1 2% & 3.43  &l0.0  691.7  540.0
T TUTAL & 3.43  4i0.0 &91.7 S40.0

AGKICOITURAL € - - - .- oo e
.7 3.26 332.9 514.3 417.1

31 38 16 3:I8  348.1 S03.7 3&1.9
31 TOTAL 23 3.21  343.5 507.0 378.7
BIUCHEMISTRY o )
36 7 8 2.95  453.7 653.7 S511.5
36 31 11 3.02  369.1 626.4 469.1
36 TOTAL 19 2.99 404.7 666.8 4R9.5
BIOLOGY _ L o S
35 49 T 3.35  3Tl.4  612.9 504.3
35 TOTAL T  3.35 37l.4 512.9 504.1
BI0 SCi 55 3.14 375.5 595.8 450.5
EDUCATION , S
B85 2 26 3.27  &21.9 5431 43203
85 -7 17 3.56 323.5 512.9 373.5
85 26 21 3.45 296.2 562.4 409.0
as _33 12 3.58 334.2 48R.3 &05.8
85 TOTAL 76 3.43  351.3  533.0 408.6
POLITICAL SC§ - . _. -7 - Do
92 1. 9 3:57  353:3  Bll.1 4Bk
92 TLrAL 9  3.57 3533  glls1 4644
SOC1AL SCI 85 3:44 35055 541.3 41425
1 TAL 1353 3.48  382.0 684:3 485:6
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Standard
deviation
GRE-V  GRF-0
120,5 83.8
120.5 83.8
19,0  174.7
16.0 119.0
848  136.0
110:3 72:1
83.0 56.9
9%4.5 62.7
61.5 Wb
61.5 9646
80.7 100.0
121.2
53.1
4B.7
113.4
86.8
85:4 122.1
85:4 122.1
85:5 14736
93.9 15:.3

ANALY

97.4
97.4

112.1
8.8
89.0

104:6
9521
9950

55.3
55.3
89.1
101.3
A9.0
871.3
71.8
90.0

118.6
118.6

93.1

95.4

Correlation
with FYA

GRE-V  GRF-0 ANALY

= T51 0,369 -:569
-0.751 0.369 =-0.569

=726 0.709 0.7
0.512  0.033  0.60
0.135 0.273 0.

0.245 =-.005 0.07%
=588  -.155 =-.240
-0.238 ~0.129 =-0,119

6;;6; :;;a; =e 8661
0.664 ~0.384 -0.5641

-0.023 0:061 008t

0.374 0,251 0.080
~«018 0.004 0.006
0.020 0.122 0,130
0.430 0.133 0.681

0.197 0.142 0.172
0.727  -.097  0.282
0.727 =0.097 0.282

0.253 0.116 0.184

0.102 0.288 0.262




Appendix A-2 Page 1 of 4 pages Page 2 of 4 psges

Siuple Corrélstisn of GRE_PredIétors_wlth FYA Eor Forelgn

ESL Samples, by School and Department o o .
o e . B o . School  Department N Correlation of GRE predictor
School Department N Correlation of GRE predicter with FYA
with FIA ~ o
- - - GRE-V CRE-Q GRE-A
GRE~V GRE—Q GRE-A I R R R . i -
- B o . 14 _Cheo. Engineering 6 .23 .73 .13
02  Chem Engineering 17 .25 —.92 37 Elect Engineering 31 .05 .33 31
_Civil Engineering 32 -.27 14 .21 Mech Engineering 20 .27 61 .59
Indust Englneerlng 12 .40 242 .52 ] Statistics 15 .51 .28 64
Ststistics 9 .13 .46 47 Computer Science 9 -.05 .54 .06
_ _Physics 6 -.34 + 54 234 Economics 6 -.22 04 .60
Economics 10 -.10 .08 17
Educstion 26 .37 .25 .08 19 Elect Engineering 10 .23 .05 .84
07 . Chem Engineering -9 - i8 56 .69 24 _Chém Englfieeting 5 .55 -.13 .78
Civil Engineering 30 -7 .12 .13 Civil Engineering 42 -.02 11 .06
-Eleét Englneering 33 11 <45 «36 : Elect Engineering 19 .08 152 .23
Indust Engineering 12 -.18 .68 .61 Indust Engineering 13 .19 45 .38
Mech Engineering 7 .53 -.60 <46 Mech Engineering 24 -.14 56 .26
Ststistics 11 12 350 =13 Statistics 12 .21 -.10 .55
1 -.24 51 .45 istry 10 _e42 .67 .67
... Physica 13 .32 .48 W43 - Mathematics 15 -.10 .55 .23
Computer Sci 12 -.12 42 .24 Computér Science 21 «37 .37 .63
Economics 15 .67 .36 .33 Economics 11 -.25 .63 .69
Agriculture 7 -.73 W71 .71 Micreblology 6 -.75 .37 ~.57
Biochemistry 8 .24 -.10 .08 I . . _ o
- - - Education 21 .02 .12 .13
L Edicacionn 17 -.02 .00 .01
Politicsl Science 9 <73 -.10 .28 o ) B .
28 Applied Mathematics $ -.27 -.18 -.46
e Ll L - - - Statistics 7 .04 16 .56
10  Chem Engineering 14 47 .48 W47 Chemistry 26 .18 40 -.18
Elect Engineering 31 32 .29 .28
-- - o o 30 _cChem Engineeripg 30 -.06 M 1A .60
I3 _Elect Engineering 1% <45 47 .39 Civil Engineering 13 .34 .19 W41
IndusE Englneering -9 .58 .67 .48 Elect Engineering 12 ~.05 .76 .43
Mech Englineering I4 .38 .10 ~-. 15 Mech Engineering 10 -.62 .20 -.30
Mathematica 8 -.06 .66 .22 Physics 5 _+04 .82 .58
__Phyaics 8 -.67 -.10 <34 Computer Science 12 -.33 _e31 -.24
Economics 12 .35 .08 <50 Economics 11 .35 -.32 .16
32 Ecénomica 48 .34 .46 .16
O
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Page 2 of 4 pages ;age 4 of & paéen

GRE/FYA E6fi€latiohs, by achool and departwent, continued GRE/FYA correlations by achool and department; concluded

School Depactmeat N Cottelacion of CRE predictor School Departmeor N Correlation of GRE predictor
with FYK vith FTA

GRE-V  GRE-Q  GRE-A GRE-V  CRE-Q  CRE-A

33 Civil Engineering 11 ~.61 .50 -.50 67 Chemistry 9 -1z .ot .10
Elect Engineering 36 .29 .22 244

Mech Engineering 17 .20 .00 .38 ) e ) ) B

Chemistry 13 <07 -36 -54 73 _Chem Engineering 11 -.24 e -.26

N Physics _8 .02 .45 .63 Indust Engineering 18 .27 .35 .36
Computer Science 16 <04 <14 46

Bducation 12 .43 .13 .68 . B2 Computer Science 7 .54 .36 .23

34 Elect Engineering 52 .16 _02 _e31 87 Economlés 8 -.08 .63 -.19
5 =72 -.38 --65

) .72 .57 .48 N o N B N

5 -50 .28 -39 91 Btology II -.59 -.16 -:26

38 Civil Engineering 19 .19 -:09 ~340 92 Chemiatty 16 -.08 229 21
Indust Engincering 23 -.03 .16 .85
Mech Engineering 13 .14 .59 <35
__Chemistcy 10 =.11 .65 .32
_ . Mathematics 11 =19 _e64 .25
Computer Science 12, ~e22 -.00 ~e29
Agriculture 16 .51 .08 .60
41 Eléce Engineéting IS .16 .08 47
Chemigtry ) .01 -.02 -.03
. ___..__ .Physics 11 30 .60 .43
Computer Science 35 =+ 66 -.94 .52
Economics 12 -.18 .32 <43
49 civil Engineering 5 .03 -.10 .09
Elect Engineering 13 .43 47 .22
Computer Science 7 .13 .16 A
Blology 7 .66 -.38 -.64
60 Computer Science 13 -.19 .47 -.02
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A3

-62-

Distributions of GRE Means for Departments, by Graduate Arca

_ Engineer/

Score Math/Sci Economics_—  Bioscience Soe-Seience -All Fields
category Q A V Q A V Q A V qQ A V Q A V
760+ __ 1 1

740-759 10 2 i2

720-739 15 1 16

700-719 20 1 21

680-699 14 2 1 17

660-679 5 1 1 1 7 1
640-659 6 - - 1 7

€20-639 5 1 1 - ) 5 1
£30-619 1 2 i 1 i 4 2
580~599 1 1 - - - = 2 2
560-579 2 - i - - 1 2 2 -
540-559 3 - - 1 - 1 1 1 4 1
520-539 18 1 1 - - = - - 19 1
500-519 7 1 2 - 2 2 I 3 11 1
480-499 100 2 3 - - 1 1 13 2
460-479 13 2 - = i 1 15 2
440-459 7 2 1 1 - 1 - 8 4
420-439 8 .7 - I - - 1 1 9 9
400-419 2 14 2 2 1 1 2 - 7 17
380-399 1 9 1 - = - - 1 10
360-379 9 4 1 2 1 - 2 15
340-359 12 1 1 14
320-339 13 1 2 16
300-319 1 = 1
280-299 2 1 3
No. depts. 76 R L B 5 97 .
Median 708 488 382 690 493 400 630 490 370 550 414 334 701 490 379
No. students 1075 138 55 85 1353
Mean 705 495 382 650 469 399 596 450 376 541 414 352 684 486 382

General samples* e
Non-U.S. 652 458 364 585 443 387 543 428 382 517 420 391
U.S. 645 582 520 592 569 498 533 530 498 483 496 485

Note. Departisent means &t~ hased on data for a minimum of five students

identified as_ nonnative :aglish-speakers. Q = GRE_ quantiracive, A& = GRE
analytical, and V_= GRE verbal. Ofily stiudents with GRE scores earned after

9/81 were included in departmenit samples.

* Means for non-U.S. examinees_and U.S: examinees tested betweén OcEober
1981 and September 1982, classified by intended field of study.
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of Standard_ DevIatlsfis of GRE Geié

Distributions ral Tes: Scores for Departaent-Level Samples o
86 Primarily Quant{tative DeocaTtments, Six Bioacience, and Five Soctal Science
GRE-Verbdal GRB-QGEEEIEEEIvE

19 2 19 19

18 1 18 .. ... 18

17 - 17 (5) (5) 17 R

16 & 16 (=) (5) 16 179

15 5 15 (=) (=) 15 -

14 989 . 14 (=) (2) 14 79
13 01568 I6 o . 13 - (=) (5) 13 008

12 5606 _ __ (0)%  (71)** 12 502 (=) () 12 ? -
11 25924 626 €0) (3) 1I 150 (9) 11 70123 528
10 57845 45689 9 (=) (=) 1D 05713 5 (=) I0 11367 448
9 91297 I B € 9 76 (7) 9 08901 512
8 34599 11557 0229 (3) (5) 8 23446 366 (4) 8 05566 902
7 67127 04467 78 (6) (=) 7 2D561 24489 (2) 7 12457 244
[ 04235 6 (2) (=) 6 02400 11446 68888 05667 79 (-) 6 1682

5 60255 552 ) 3 S 03558 12294 557 (6) H 3s

4 899 =) (9) 4 02349 12395 4 9

3 0o (€] 3 0184 3

2 2 36677 2

Median 89 80 35 66 90 142 9
General o L L . L s o
samplel 119 116 123 102 131 142 I1

Note. Read sample s:andatd deviations by combinlng :he lnltlglwglglt(s2 vl:h sucesslve subsequen:

example, from the last row 1n the disttlbutlon of sample standard deviationn fo;fgggfguantlta*‘ve,
without regard to asize, it may be determined :ha: there were five sapmples with standard deviations
(that s, atandard deviations of 23, 26, 26, 27, and 27).

* FIrs: cqumn of ﬁifénzhe:!cal entries represents the distribution of standard devla:lons for the
with vetrbal standard delfation of 120, another 110, and so on.

example, one sampl-r
?i,s;éé;d,Qéiymn,gf,patenshetlcal,en:tlés tcptesents Ehe dIsttlbu:Ion of standard deviations for- fi
from education and one from political sclence): one sclence samplé with a starndard deviation of 127,

? These are standard devla:lons of scores for a general sample of Eg;elgn ng exaninécs EesEed dutI
intended graduate major as math/science, blosclence, and social sclence. regpectively (Wilson, 1984,

79
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f Fotelgn E;L Students in
Depat:men:s

GRE-Analytical

—- oo 2 ) 9)
88 13357 89 (6 ) (1)
56 7889_ (5) (=)
24 56778 15679 (=) (97)
52 4 (79) (2 )
(5
5 87 89
2 118 117
digt:(si within eaéﬁ tow, For

_for samples from departmentsa
between 23 and 27, inclusive

six bloscience samples. For

ve goclal science - samples (four

and s¢ on.
g 198187,
Table 9).

classiffed by



Distributions of Standard Deviations of GRE General Teat Scores for Department-Level Samples of Forelgs ESL. Stodénts {n
86 Primarily Quancitative Departments, by 51ize of Sample and Without Regard to Sample Size, Respectivély

- N—=5=9— - W, _ N__= j0-1% e — N = 15+ .
GRE V GRE-Q GRE-A GRE-V CRE-Q GRE=A GRE-V GRE=Q GRE-A
19 2 19 19
18 7 18 18
17 - 17 17
16 - 179 16 4 16
15 - - 15 S 15
14 9 __ 79 16 89 o 14
13 01568 _ - 13 16 008 13
12 - 5_ - 12 56 02 7 12 06 -
11 259 15 7. ... 11 246 0 01235 11 26 - 28 .
16 578 057 11367 10 45 1 44838 10 456889 35 1335789
9 9. - 089 9 129 7 .. 015 9 7 6__ 12567889
8 34599 2 055669 8 11557 3446 022456778 8 0229 366 15679
7 67 2 12457 7 127 056 .~ 2445 7 0446778 124489 24
6 04 024 - 6 23 . 001144668888 168 [ 56 056679 2
5 6 03558 3 5 025555 1229 8 S 2 4557
4 8 02349 9 4 99 1239 4 2 457
3 0 ol. 3 8 3 4
2 3667 2 7 2
Mdn 105- 53 89 81 .62 -86- 82 71 97
Depts (27) (27) (27) (34) (34) (23) (25) (25) (25)
. GRE-verbal o GRE-Quantitative o GRE~Analytical®
19 2 Mdn = B9 19 Mdn = 66 1e Mda = 95
18 7 18 18
17 - 17 17 L
16 4 16 16 179
15 5 15 15 -
14 989 14 14 79_
13 01568 16 13 - 13 oo8
12 5606 - 12 502 12 r
11 25924 626 - 11 150 _ _ 11 70123 s28
10 57845 45689 9 10 05713 S 10 11367 44888 13357 89
9 91297 - 9 76 9 08901 51256 7889 ,
8 34599 11557 0229 8 23446 366 _ 8 05566 90224 56778 15679
7 67127 04467 78 7 20561 24489 7 12457 24452 &
6 04235 6_ 6 02400 11446 68888 05667 79 6 1682
5 60255 552 H 03558 12294 557 S 38
4 B899 4 02349 12395 4 9
3 0 3 0184 3
2 2 36677 2

Note.- Read ple standard deviations by combining the Initlal digle(2) with successive subsequent digit(s) within each_row. FoF
éxample, from. the last row in the distribution of sample standacd deviations. for GRE- quantitative, for samples from departments
without régard €o. Bize, it may be determined that there were five sampleas with standard deviationg between 23 and 27, finclusive
(thac 18, standard deviations of 23, 26, 26, 27, and 27).
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Distributions of Correlations ﬁe;ueen

%% verbal ve PYA

in Primarily Quantitative Fields

—-— GRE Quantitative vs FYA

GRE Predicrors and FYA for 86.Dspactment-Level Samples of ESL Students

GRE Analytical va FYA

. 8 2 .8
29 .7 23669 .7
7 6 01334556778 .6 13347
0134458 <5 00124456679 - .5 0245689
0237 .. X3 02235556677788 4 1333344566777889
0224455578 .3 12366667 .3 11234456697889
011335779 .2 0248899 .2 01223334568
13366899 1 0124466 I 033667
123444587 .0 012456888 .0 56669
235566788 -0 0229 -0 23
0012224488999 -.1 00038 -1 3489
2244577 -2 - -2 669
49 =3 38 -3 0.
- -4 - -4 06
-5 = -5 = -5 0
~-.6 1267 . -6 0 -6 5
=1 2 -7 - -7
-8 -8 - -.8
-.9 -.9 4 -9
Mdn* .06 .36 .35
Wtd mean** .10 .31 .27
Note. Department-level. coefficlents are spectfied by combining the initial digit (with decimal) in each row with succes—
sivé digits 1n the.aameé fow. In the distributions of correlations between GRE verbal .cores and first-year average,
+. 7 example, coefficients were .72, .79, .67, .50, and do on. Data are for engineering, math and physical science,
«n” ‘ronomics samples.
LS f distribution of 86 department-level coefficients.

*# Size-adjusted averages of department-level coefficlents. These coefficlents indicate the relarionship between departmentally
standardized (z-scaled) predictor and criterion variables for 1,216 ESI. students in the 86 quantitative departments.
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Distributlons of Department-Lével GRE Genaral Tesé Validity Coefficlents for Foreign BSL Students, by Size of Sample:
Data for 86 Départments In Primarily Quantitative Fields

————GRE Verbal vs FYA ... GRE Quantitative va FYA GRE Analytical-vsFYA——
N < 10 N= 10-14 N = 15 plus N <10 N = 10-I4 N = 15 plus N < 10 N = 10-14 N = 15+
.8 2 o B4
29 , .7 36 269 ] .78 6 -
- 7 -6 367 0344578 1 .6 039 0179 34
03458 &4 - 1 .5 4467 0019 256 568 0265 9._
- 0237__. - 4 356 22577788 056 24 467889 1333357 467 . .
- 0245558 247 3 6 126 3667 .3 449 2589 1136678
13 13 05779 2 48 0 2899 .2 23 245 Q13368
33 9 16689 I 6 0 .- 12446 .1 03 67 36
12344 7 458 0 14 5688 028 .0 669 - 56
568 56 2378 =0 2 (] 29 -03 2 -
29 012248899 04 -.1 0038 4] -19 34- 8
27 2445 7 =2 - - -2 - 669 -
4 9 -3 8 3 -3 - 0 -
- - -4 - =4 6 - [}
- - -5 - -5 ~ 0
67 12 -6 0 =65
2 -1 - -7
-8 = -.8
-9 4 -9 <
Mdn .03 =.05 +16 236 NYS .28 .39 .40 .31
Depts. (27) (34) (25) €27) €34) (25) 27 (34) (25)

oca: Departacut-level coefficienta are specifisd by combining the 1nlelal digit (with deeimal) In sach £o@ WiEh 5Ucces
slve digits In the same row. In the distributions of correlatfons between GRE verbal scores and first-year average,
for examplé, coéffléients of .72,..79, .50, .53, -54, .55, .58, and so on; were obtained for deparfiérnts with

fewer than 10 (between S5 and_9) ESL atudents; CRE quantitative coefficients for samples of fewer than 10 &€d-
dents were .82, .73, .76, .63, .66, .67, 54, .54, .56, .57, and so on.
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