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Abstract

The Graduate Record Examinations (GRE) program at Bducatiocnal Testing
Service (ETS) offers tests of subject-matter achievement (GRE Subject Tests)
in 17 fields. During the period between June 1982 and September 1984, more
than 19,000 non-U.S. citizens and 78,000 U.S. citizens took one of the follow-
ing Subject Tests, listed in descending order with respect to "gquantitative vs
verbal emphasis” in the corresponding -fields of study: Engineering, Mathe—
matics, Computer. Science, Physics, Chemistry, Economics, Geology, Biology,
BEdu- cation, Psychology, Music, Political Science, Sociology, French, .Spanish,
His- tory, and Literature in English, Substantial percentages of the Subject
Test takers took the GRE General Test on the same date. The GRE General Test
measures developed verbal (V), quantitative (Q), and analytical (A) abilities.

This study was undertaken to provide information regarding the perform-
ance of U.S. and non-U.S. citizens on the Subject Tests, and the relationship
of selected English-proficiency-related background variables to the test per-
formance of non-U.S. citizens. It was also concerned with exploring the hy-
pothesis that foreign ESL examinees (for whom English is a second language)
are likely to be more proficient at processing the discipline-specific content
of GRE Subject Tests in their respective fields than in processing the more
general’ verbal content of the GRE Verbal Test.

Detailed profiles of U.S. and non-U.S. Subject Test takers were developed
to provide coamparative information on self-reported relative English profici-
ency (better commmication in English or BCE status v better comumication in
same other language) and other background characteristics: sex, age, educa-
tional level, undergraduate origin (U.S. vs other), and undergraduate major.

Profiles of GRE Subject Test means were developed for U.S. and non-U.S.
examinees, generally, and in classifications that introduced some controls for
differences in English language background linked to country of origin. .Non—
U.S. examinees, generally, had higher means than U.S. examinees on Subject
Tests in Spanish, French, Music, Psychology, Mathematics, Computer Science,
Chemistry, physics, and Economics, and slightly lower means in Engineering and
Sociology. U.S. citizens had clearly higher means in Geology, Biology, Edu-
cation, Political Science, History, and Literature.

Based on samples of Subject Test/General Test takers, foreign ESL examin-
ees performed better, relative to U.S. examinees, on Subject Tests than on the
GRE Verbal Test, supporting the hypothesis that they should be more proficient
at processing discipline-specific English language test content than at pro-
cessing general English language test content.

A major implication of the findings is that scores on the GRE Subject
Tests appear to be useful for assessing relative levels of subject-matter mas-
tery for examinees differing widely in linguistic-cultural-educational back—
ground. Research is needed to determine the extent to which the camparative
academic performance of U.S. students and foreign students is consistent with
their comparative performance on the GRE Subject Tests.
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The GRE Subject Test Performance of U.S. and Non-U.S.
Examinees, 1982-1984: A Comparative Analysis

The Graduate Record Examinations (GRE) Program at Educational Testing
Service (ETS) offers the GRE General Test measuring verbal (V), quantitative
(Q), and analytical (A) abilities, and Subject Tests (S) measuring achievement
in 17 academic fields. The Subject Tests (alphabetically, left to right) are:

Biology Chemistry Camputer Science
Econamics Bducation Engineering
French Geology History
Literature (in English) Mathematics Music

Physics Political Science Psychiolegy
Sociology Spanish

These tests are widely used to assess the academic qualifications of
applicants for admission to U.S. graduate schools. The General Test is de-
signed to avoid emphasis on particular fields of study. The GRE Subject
Tests, on the other hand, are designed specifically to test mastery of subject
matter emphasized in undergraduate curricula in the respective fields. Examin-
ers try to develop questions that sample skills and understandings represented
by a range of undergraduate programs. Accordingly, the Subject Tests typically
are taken only by individuals who have majored in the corresponding fields of
study or closely related fields, while the General Test is taken by individ-

uals from all disciplines.

The GRE are oriented linguistically, educationally, and ' culturally to
U.S. citizens., However, they are also taken by international students from
over 140 different countries. Linguistic, educational, and cultural differ-
ences between U.S. examinees and foreign examinees, and between national
cantingents of foreign examinees, raise questions regarding the interpretation
of the GRE scores of foreign nationals.

Regarding GRE General Test performance, available evidence indicates that
the performance of foreign ESL (English second language) examinees on the GRE
quantitative ability measure is fully comparable to that of U.S. examinees.
High quantitative scores are obtained by individuals differing widely in
general English proficiency. However, the . verbal and analytical scores of ESL
examinees are markedly depressed relative to those of U.S. examinees due to

factors associated with less—than-native-levels of general English profici-
ency. Verbal score means for national contingents of examinees tend to vary
directly with differences in English-language background associated with
country of origin.

Performance of Foreign Nationals on GRE Subject Tests

Little is known regarding the comparative performence of U.S. and foreign

s
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examinees on GRE Subject Tests. The present study was undertaken to provide
information regarding the comparative performance of U.S. examinees and non—
U.S. examinees, generally, and in classifications that introduce a measure of
control for differences in English-language background associated with nation—
al origin. The study was also concerned with evaluating working hypotheses
based on GRE General Test findings. '

It was expected (a) that the performance of foreign nationals on Subject
Tests involving primarily quantitative subject matter would be relatively
independent of their English language backgrounds and (b) that for Subject
Tests in fields that are primarily verbal in emphasis, as for the GRE General
verbal test, performance might be sensitive to English language background.

However, ESL examinees who have specialized in a particular field may be
relatively more proficient in processing the discipline-specific English con-
tent of the Subject Test in that field than in processing the generalized
English content of the GRE verbal test. If so, foreign ESL examinees should
tend to perform better, reiative to U.S. examinees, on '"verbal subject matter”
Subject Tests than on the GRE General verbal test (involving vocabulary and
on "verbal subject matter" Subject Tests than on the GRE General verbal test
(involving vocabulary and reading comprehension items drawn from the activi—
ties of daily life, the damain of human experience, and broad academic areas).

Study Sample and Data

Data were obtained primarily fram GRE files for all Subject Test takers
between October 1982 and September 1984 who answered a background question. on
U.S. vs non-U.S. citizenship status (see Section II for detail).

The personal and background variables selected for -study were country of
citizenship, sex, year of birth, educational status at time of testing, level
of degree goal (Ph.D. vs other), location of undergraduate school (U.S. vs
other), and self-reported relative English proficiency (better commmication
in English than in any other language or BCE vs better commmication in scme
other language or BOOL). An English-proficiency-related background variable
linked directly to country of citizenship, called TOEFLEVL, was also studied.
TOEFLEVL was derived by ascribing to each non-U.S. examinee the mean of con—
tingents of U.S.-bound examinees from his or her country of citizenship on the
Test of English as a Foreign Language (TOEFL), as reported by Educational
Testing Service (1983).

The data for Subject Test samples were analyzed to obtain basic normative
information regarding (a) the distribution of examinees by citizenship status,
countries of origin, and so on (Section III); (b) the Subject Test performance
of U.S. and non-U.5. examinees, selected characteristics of the examinees, and
the relationship of these characteristics to test performance (Section IV);
and (c) trends in Subject Test performance of non-U.S. examinees in classifi—
cations that introduced a measure of control for differences in linguistic and
cultural background associated with national origin (Section V).



Concurrent GRE General Test verbal (V), quantitative (Q), and analytical
ability (A) scores were available for between 55 and 90 percent of U.5. Sub-
ject Test (S) takers, and between 36 and 75 percent of non-U.S. S-takers
(Table 1, Section III). Data for these restricted samples of Subject test/
General Test takers (called SWQA-samples) provided a basis for evaluating the
proposition that ESL examinees who have specialized in & given field are
likely to be more proficient in processing discipline-specific English-lan-
guage test content than in processing more general verbal content such as that
included in the GRE verbal test (Section VI and Section VII; see also

Section I).

Highlights of Study Finding

Major findings are highlighted below. (For detail, see specific tables
and exhibits in the body of the report, indicated parenthetically).

Representation of Non-U.S. Citizens in S-Samples

Approximately 20 percent of all Subject Test takers were non-U.S. citi—
zens (Table 1). However, non-U.S. citizens were disproporticnately concen—
trated among examinees taking Subject Tests in the more quantitative fields.
All subject Test samples were quite diverse with respect to national origin.
Overall, more than 150 countries were represented by at least cne Subject Test
taker. The 10 largest national contingents were from India, Canada, Taiwan,
Korea, Japan, Hong Kong, Iran, England, France, and West Germany (see Tables 2
and 3, and Exhibit D, Section III; also see the appendix). -

A total of 2,374 examinees, predominantly native English speakers from
Australia, New Zealand, Canada, England, Scotland, Wales, or Ireland, were
treated as a collective "English" contingent for descriptive and analytical
purposes. The largest contingents of examinees, over all Subject Tests, were
from Asia, followed in order by the collective "English" contingent, and con—
tingents from Europe, America, the Mideast, and Africa.

© Between 27 and 50 percent of examinees taking the six most quantitatively
oriented tests were non-U.S. citizens—Economics (49.9 percent), Engineer—
ing, Mathematics, Physics, Computer Science, and Chemistry (27.9 percent).
These non-U.S. contingents were comparatively large, with Ns ranging be-
tween 1,393 (Economics) ard 4,739 (Engineering).
Origins. In each of these Subject Test samples, the majority of non-U.S.

examinees were fram Asian or European countries. Asian examinees alone consti-
tuted a majority for all but the Economics sample.

O Foreign nationals accounted for between 12 percent and 18 percent of
French, Spanish, Political Science, and Biology Test takers, and Iless than
10 percent of those taking the Geology, Education, Psychology, Music,
Sociology, History, and Literature Tests.

among French test takers, examinees naming France, Canada, Italy, the

2
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Netherlands, and Vietnam as countries of citizenship were dominant (made up a
majority); examinees frem Spain, Colombia, Argentina, Mexico, and Peru were
dominant among Spanish Test takers. National contingents were relatively small
for these tvo tests.

~ Examinees in the collective "English" contingent outmumbered Asian
examinees for tests in Geology, Education, Psychology, Music, and History;
Asian and "English" examinees made up a majority of Biology and Literature
S-takers.

~ For the Political Science test, Asian and African contingents domina-
ted and for the Sociology Test the dominant contingents were from Asia and

Comparative Performance of U.S. arl Foreign Examinees On_
'GRE Subject Tests

Non-U.5. examinees as a group had higher means than U.S. examinece on
nine of the 17 Subjer:t Tests, slightly lower means on two, and clearly lower
mzans on the remaining six (Table 4, Section 1V).

0 Non-U.S. citizens had higher means for Mathematics, French, Spanish,
Physics, Chemistry, Psychology, Music, Econamics, and Computer Science.
For Sociology ard Engineering, non-U.S. means were slightly lower than

o N@n—U 5. means were lower than U.S. means on the History, Literature, Bi-
olcgy, Geclagy, Political Science, and Education Tests.

Relationship of Selected Examinee Characteristics to Subjact Test
Performance, by Citizenship Status ' '

Detailed data are provided in Section IV regarding (a) the camposition of
the U.5. and general non-U.S. S-samples with respect to educational level at
time of testing (Table 5), Subject Test/major—field agreement, sex, age,
degree goal, Lnﬁergraduate origin (U.S. versus other), and self-reported BCE
(better commmication in English) status and (b) the relationship of these
characteristics to Subject Test performance (Tables 6, 7, and 8).

Bducational Level at Time of Testing

For each Subject Test except Education, a majority of U.S. examinees were
tested as enrolled undergraduates. This was not true for non-U.S. examinees
(except for Psychology). Proportiocnately more non-U.S. examinees were tested
as either enrolled graduate students or as nonenrolled master’s or doctoral
degree holders.

Relationship to test performance. For both U.S. and non-U.S. examinees,

Subject Test means tended to increase with educational level. Enrolled
graduate students and, to a lesser extent, unenrolled master’s degree holders

s
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tended to cutperform enrolled undergraduates or unenrolled bachelor’s degree
holders. The direction of U.S. vs non-U.5. differences in mean performance
tended to be consistent across educational levels, especially for the Subject
Tests an which one population clearly cutperformed the other.

Sex, Age, Degree-Goal

For Subject Tests in quantitative subjects, males cutmmbered females,
while the opposite tended to be true for social science and mumanities sub-
jects (except Political Science and History). This pattern tended to be con-
sistent for both citizenship classifications. Non-U.S. examinees tended to be
slightly older than their U.S, counterparts, and tended to be somewhat more
Fh.D. oriented.

Relatimiﬁp to test performance. With one exception, for each Subject
Test and 1in both citizenship ClESSlflC;atlﬁﬂE, males had higher means than
females—non-U.S. females outperformed their male counterparts only on the
Literature (in English) test. Without exception,; Ph.D. oriented examinees had
higher means than those with lower degree goals. For age, the pattern of
relationships with test performance was not as consistent. In both citizenship
classifications, age was dlfect.ly related to performance on the Spanish,
French, and Bducation tests; younger examinees tended to outperform their
older comnterparts on the Ehgineer1 ng and Computer Science tests.

Subject Test/Major-Field Agreement

Percentages with Subject Test and undergraduate majors in the same field
or a closely related field were generally comparable across citizenship cate-—
gories: for Mathematics, Computer Science, Chemistry, Physics, Economics,
Geology, and Biology, medians were roughly 86 percent, as compared to 81 per-
cent and 74 percent (U.S. vs. non-U.S8.) for the remaining tests.

Relatignshlp to test pérfarifaﬁcé. In l:x:th t:1t1zensmp categcnes and for

U.S. versus other Undergraduate School

Most U.S. examinees (about 95 percent) reported attending U.S. under—
graduate schools. Among non-U.S. examinees, percentages reporting U.S.
schools tended to be higher for the tests in social science or humanities
fields (median = 38 percent) than in the more quantitative fields (median = 20
percent).

Relationship to test performance. For nonU.S. examinees in every Subject
Test sample except Education, having attended a U.5. undergraduate school was
negatlvely correlated with test performance. This trend was most pronounced
for Psychology, Mathematics, Engineering, Caomputer Science, Economics, and

Chemistry. For U.S. examinees, no consistent relationships could be discerned.

-t
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Most U.S. examinees reported better cammmication in English than in any
other laénguage (BCE status)—the Subject Test sample median was 96 percent.
For non-U.S. examinees taking Subject Tests in social science or humanities
fields, the median reporting BCE status was 53 percent—only about 36 percent
of French test takers and 28 percent of Spanish test takers reported BCE
status. For the more quantitatively oriented Subject Tests, the BCE median was
20 percent. BCE status is reported both by native-English speakers (predomi-
nantly from major English-speaking societies) and by nonnative-English speak-
ers (ESL examinees), primarily from countries in which English is an academic
lingua franca. BCE/ESL examinees tend to be less proficient in English than
native-English speakers, but more proficient than their counterparts who
report better commmication in a language other than English (as indexed by
higher means on U.S. verbal admission tests or TOEFL).

Relationship to test performance. For non-U.S. S-samples, BCE status was
very weakly and/or negatively correlated with performance not only on the six
most quantitatively oriented Subject Tests (Mathematics, Chemistry, Physics,
Computer Science, Economics, and Engineering), but also with performance on
the primarily verbal Sociology and Political Science tests (with English
language content) as well as the Spanish and French tests (not written in
English). For these tests, point biserial coefficients for BCE status ranged
from r = -.32 (Spanich) to r. = .04 (Engineering).

lr-l\

Self-reported BCE status was positively related to perfommance in Litera~
ture, Education, Psychology, History, and Music (coefficients ranged from r =
-48 to r = .28), and to a lesser extent with performance in Geology (r .22)
and Biology (r = .13).

[

For U.S. examinees, BCE status was very weakly associated with test
performance except in Spanish (r = -.25); the coefficient for French was nega—
tive ut very low (r = —,03).

Subject Test Performance in Relation to National Origin

The representation of individual countries in the respective Subject Test
samples was not adequate for trend analysis. Accordingly, attention was fo-
cused on ‘"regional-level" rather than country-level data. Regions were de-
fined on the basis of both English-proficiency-related considerations and ge—
ography (see Exhibit C, Section III, and related discussion).

Regional Classifications

1. A collective "English" contingent (Australia, New Zealand, Canada,
England and Scotland, Wales, and Ireland). Based on previous studies, more
than 90 percent of GRE examinees from these countries report English as the
native language and BCE status; less than 10 percent of Canadian examinees
report French as the native language.

15
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pe I (France, West Germany, France, Spain, and so on), a "low
/high TOEFLEVL, region—that is very few examinees typically report
BCE status (better commmication in English), but U.S.-bound students

typically earn high average TOEFL scores (high TOEFLEVL).

irope II (Greece, Turkey, Cyprus, Finland, and so on), a "low BCE/low
4. Mideast (Iran, Saudi Arabia, Lebanon, Jordan, and so on), a "low ECE/

5. Africa I (Nigeria, Ghana, Kenya, Liberia, and so on);
6. America I (typified by Jamaica, Guyana, Trinidad, Bahamas, and so on);

7. Asia I (India, the Philippines, Singapore).
These three regions are "high BCE/high TOEFLEVL"™ regions. A sub-
stantial majority of GRE examinees from t{hese countries report BCE
status. English is an official language in most of these countries.
However, nonnative patterns of English-language acguisition are
assumed to be characteristic of these examinees—that is, they are
assumed to be ESL examinees. BCE/ESL examinees tend to be more
proficient in English (as reflected by higher means on TOEFL and/or
the GRE verbal test) than their ESL counterparts who report better
camunication in a language other than English, but less proficient
than native English speakers.

8. Africa II (Algeria, Egypt, Ethiopia, Libya, and so on).
9. America II (Mexico, Argentina, Brazil, Chile, Peru, and so on).

10. Asia IT (Japan, Taiwan, Thailand, Peoples’ Republic of China, Korea,

These three regions are "low BCE/low TOEFLEVL" regions.
All regional contingents except the "English" are assumed to be made up
predominantly of ESL examinees.

Regional Trends in Subject Test Performance

Subject Test means for all regional contingents with at least 10 examin-
ees (Section V, Table 9) were expressed as deviations fram the means of U.S.
examinees in U.S. standard deviation units. Deviation-score profiles for three
sets of regional contingents are shown in Figure S.1. Tests (except French and
Spanish, which call for separate consideration) are 1listed in descending
order, left to right, Engineering through Literature, with respect to degree
of quantitative-relative-to-verbal emphasis in the corresponding fields of
study (see Exhibit B, Section I, and related discussion).
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The horizontal line in each frame in the figure represents the mean for
U.5. examinees. In a mumber of instances profiles are not complete. For
example, the Europe II profile (left frame) has no points for Bducation, Mus—
ic, Political Science, Sociology, and History. Regional Subject Test samples
differed in size and were camparatively small for Geology, and for Education
through Literature (see Section IiI, Table 2, for Ns). Despite these limita-
tions, certain general trends are evident.

‘Non—U.S. examinees in several of the regional contingents outperformed
their U.S. counterparts on the Subject Tests in Mathematics, Chemistry, Fhys-
ics, Computer Science, and Economics. On the Mathematics test, the performance
of all foreign contingents, except those from Africa I (right frame) and
America I (middie frame), was exceptionally strong. Means for all ESL exam-
inees (not shown in the figqure) were slightly lower than U.S. means on the
Engineering, Psychology, Music, ard Sociology tests, and lowest relative to
U.S. means, for Geology, Biology, Education, Political Science, History, and
Literature.

Strongest overall average performance was registered by the "English"
examinees, who had higher means on all Subject Tests than U.S. examinees (and
foreign ESL examinees as a whole). However, the predominantly ESL contingent
from western Europe (Europe I) also outperformed U.S. examinees, not only on
tests involving quantitative subject matter, but also on the Geology, Biology,
Psychology, Music, and Sociology tests. On the Sociology test, Europe I exam-
inees outperformed the non-U.S. “English" contingent as well.

Lowest overall average performance was registered by examinees from
Africa I (a high BCE/high TOEFLEVL. region), and Africa II and the Mideast
(both low BCE/low TOEFLEVL regions).

Data (not included in the figure) for the Spanish test and the French
test, on which foreign nationals substantially outperformed U.S. examinees,
suggest that the highest-scoring examinees were native speakers of these
languages. Highest means were registered by contingents from Zurope I (made up
predominantly of Spanish naticnals) and America II (led by Colambia, Mexico,
and so on). For the French Test, Eurcpe I (led by French nationals) and the
"English" contingent (including a number of Canadians, possibly native-French
speakers) had very high means relative to U.S. examinees (Section V, Table 9
and Table 10j).

Related Findings

Analyses based on data for the restricted Sswa samples—Subject Test
takers with concurrent verbal (V), quantitative (Q), and analytical ability
() scores from the GRE General Test—indicated that in every SVOA sample, the
average performance of ESL examinees, collectively, on the verbal and the
analytical ability measures was lower than that for U.S. citizens, but that
this was not true for the quantitative ability measure on which performance
was fully comparable to that of U.S. citizens. 1In addition, it was found that
the Subject Test means of ESL examinees deviated less fram the corresponding
means for U.S. citizens than did their verbal or analytical ability means
(Section VI and Section VII).
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Basic trends in GRE Subject Test performance versus GRE verbal test per—
formance are pointed up by profiles in Figure 5.2. The profiles show (a) dif-
ferences in Relative Verbal Performance Index (RVPI) means ("Verbal" profile
in the flgure), reflecting GRE Verbal Test performance relative to expectancy
for U.S. examinees with camparable GRE quantitative (Q) scores and (b) differ-
ences in Relative Subject Test Performance Index (RSPI) means ("Subject" pro-
file in the figure) that reflect Subject Test performance relative to expec~
tancy for U.S. examinees with comparable GRE-) scores.

The "verbal" profile reflects pattermms of mean differences betwewn
cbserved and predicted verbal scores, when predictions were based on U.S.
regression equations with GRE-Q as the predictor. The "subject" profile (RSB1
means) reflects patterns of differences between observed and predicted Subject
Test (S) scores, with GRE-Q as the predictor in U.S. regression equations. The
horizontal line in the figure represents expectation for U.S5. examinees. RSPI
(Subject) ard RVFI (verbal) means are expressed in U.S. standard-error-of-
estimate (SEest) unin the figure represents expectat;on for U.S. examinees.
RSPI (Subject) and RVPI (verbal) means are expressed in U.S. standard-error—
of-estimate (SEest) umits.

From the verbal (RVPI) profile it may be seen that average verbal per-—
formance was lower than expected for U.S. examinees in every sample of ESL
Subject 'IESi:zGenefal Test takers (by 1.0 SEest unit or more in most instan-
ces. This is assumed to reflect primarily a general English proficiency defi-
cit (EFD) in their performance on the general verbal ability measure. Only in
the Education sample did ESL examinees perform no better, relative to expec-
tancy, on the subject-matter examination than on the general verbal ability
test. It is ncteworthy that this sample had one of the two highest RVPI means
—suggesting higher average levels of English proficiency for the Education
sample than for other samples.

U.S. vs Non-U.S. Differences in Subject Test Performance:
Language versus Other Factors

U.S. and non-U.S. Subject Test takers differ in educational, linguistic,
and cultural backgrounds. The respective non-U.S. regional contingents may
also differ among themselves and fram U.S. Subject Test takers in degree of
selection on general academic ability and motivation. The content of Subject
Tests in social science and humanities fields (for example, History, Litera-
ture, Political Science, Sociology, Education, Psychology, and Music) tends to
reflect primarily U. S.—Ehgl;sh—ﬂestem experience, thus favoring (implicitly)
U.5. examinees and non-U.S. examinees who have have had richest exposure to
such experience. On the French and Spanish Tests, native speakers of French or
Spanish have a native-language proficiency advantage as well as a cultural
advantage relative to native speakers of English or other languages. Such cul-
tural bias is not present in the inherently structured content of tests in
science and mathematics.

Only the data for the "English" contingent are assumed to be campletely
free of effects associated with less than native levels of general proficiency
in English (that is, effects due to English proficiency deficit, or EDP. Thus,
differences between U.S. examinees and non-U.S. "English" examinees can clear—
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ly be attributed to non-EFD related factors: for example, differences in (a)
degree of selection on general academic ability and motivation, (b) the
duration and intensity of concentration in the field of the test, (c) general
rigor of instruction, (d) curriculum content, and so on.

However, in camparisons inmvolving U.S. and foreign ESL contingents, or
the respective non-U.S. regional contingents, both English proficiency-related
and non-English proficiency-related factors need to be taken into account. The
strong performance of the predominantly ESL Eurcpe I contingent indicates that
contingents with less-than-native average levels of general English proficien—
cy can perform well not only on tests in mathematics and physical science
fields, but also on tests of subject-matter achievement in primarily verbal
fields that call for extensive English-language processing.

Factors other than those associated with differences in general levels of
English proficiency elearly appear to be primary in accounting for U.S. versus
non-U.8. differences, or differences among non-U.S. regional contingents, in
performance on the tests in Mathematics, Engineering, Computer Science,
Physics, Chemistry, and Economics. For the Subject Tests in Geology and 3iol-
ogy, and in the social science and humanities fields, on which ESL examinees
generally earned lower average scores than U.S. or "English" examinees, scme
general English proficiency-related factors may be involved. However, even
for these tests, subgroup differences in average levels of general English
proficiency, per se, may be relatively less important than differences in
degree of selection, educational ackground, or other factors, in explaining
either the regional differences in Subject Test performance or differences
between U.S. examinees and foreign examinees in Subject Test performance.

This is suggested, for example, by (a) the strong performance of the "low
BCE/high TOEFLEVL" Europe I contingent on most tests and the relatively low
performance of some "high BCE/high TOEFLEVL" contingents and (b) the fact that
among non-U.S. examinees, self-reported relative proficiency in English (BCE
vs BOOL status) was essentially unrelated to test performance in Sociology and
Political Science and only relatively weakly related to performance in Geology
and Biology.

In evaluating the pattern of differences in Subject Test performance
between U.S. and non-U.S. examinees, it is important to recognize that as
compared to U.S. S-takers, foreign S-takers are very highly selected represen-
tatives of the undergraduate-level and graduate-level student populations of
their respective countries, which are, in turn, much more highly selected than
the corresponding U.S. student populations. Access to successively higher
levels of education is much more open in the United States than in most other
countries. For example, it has been estimated that 75 petcent of all 12th
graders in the world are enrolled in the United States and Canada {(Vardon,
1985).

Non-U.S. examinees in the basic and applied sciences and in mathematics
may be more highly selected than their counterparts in the social sciences or
humanities. And test content in the inherently-structured quantitative Ffields
is relatively free of cultural bias.
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Perhaps the major implication of the findings of this study is that ob-
served differences between U.S. and foreign examinses, or between naticnal
contingents of foreign examinees, on GRE Subject Tests reflect primarily valid
differences in degree of mastery of the knowledge, understanding, and skills
that are deemed to be important for graduate study in the respective fields.
Judging from the findings, scores on GRE Subject Tests appear to be less
sensitive to differences in general English proficiency than scores en tests
involving more general English language content. Thus, scores an GRE Subject
Tests (or other well-standardized tests of subject-matter achieviment) would
appear to be useful for assessing relative levels of subject-matter mastery
for prospective students differing widely in linguisitic-cultural-educaticnal

In evaluating this conclusion, it should be recognized that the foreign
nationals who take GRE Subject Tests are not necessarily representative of ail
non-U.S. citizens who are studying or who plan to study in the United States.
Non-U.S. Subject Test takers may be more highly selected in terms of general
English proficiency, for example, than their counterparts who do not take the
Subject Tests.

Differences in English proficiency may be of some importance in account-—
ing for same of the differences in the present study. Items on even the most
quantitatively oriented Subject Tests call for considerable English-]language
processing, and the Subject Tests in the social sciences and in the humanities
fields (except Spanish and French) call for extensive English-language proces-
sing. Accordingly, some differences in test perfurmance may be due to differ-
ences in "general English proficiency.” The samewhat stronger performance of
the "English" contingent than the ESL contingents from western Europe or Asia
II on a quantitatively oriented Subject Test such as Mathematics or Chemistry
may be due in part to differences in general English proficiency—for example,
greater speed of verbal processing by the "English" examinees.

However, the English-language content of the Subject Test items in every
field is stylistically, conceptually, and substantively comparsble to the con—
tent that students in the field of a Subject Test will be required to process
in their academic work in U.S. graduate departments. And, ESL examinees per—
formed relatively better on GRE Subject Tests than on the GRE verbal test.
This finding is consistent with the working proposition that ESL examinees who
have specialized in a particular field of study or discipline will be more
proficient, on the average, at processing English-language test content that
is specific to the particular field of study, than in processing more general
English-language test content.*

Study findings thus point up the potential importance of distinguishing
between proficiency in "English for specialized academic purposes" and

* For consideration of variocus aspects of the English for Specific Purposes
approach to second-language testing and teaching see, for example, Erickson
and Molloy, 1983; Bridgeman and Carlson, 1983, pe- 4-6).



514

"general English proficiency," not only in technical fields such as engineer-
ing and physics, but also in the social sciences and humanities.

GRE Subject Tests {(or other well-designed tests of achievement in various
disciplines) may provide not only (a) information regarding the level of edu—
cational attainment of ESL students relative to that of U.S. stdents, but
also (b) a useful indication of their level of proficiency in processing
English language content that is central to their respective fields of study,
as opposed to their "general English proficiency"” (as measured at different
levels of educational sophistication and difficulty by tests such as the GRE
verbal test and the TOEFL).

Needed Research

Very little systematically developed empirical evidence is available
regyrding the relationships between test scores (or other preacmission data),
academic performance, and levels of "commmicative competence” (both general
and academic) for foreign students. The informed use and interpretaticn of
the GRE (or other test) scores of foreign students generally, and especially
ESL students, is dependent, ultimately, upon the availability of si'<h evidence.

Research is needed to determine the comparative validity of measures that
are sensitive to differenced in the English language backgrounds of foreign
ESL students (GRE verbal and analytical ability scores, TOEFL scores, scores
on locally administered English proficiency examinations, and so on) for
differentiating subgroups of ESL students classified according to level of
functional ability to perform the English-language tasks required of them in
U.S. graduate departments as judged, for example, by faculty members.

Faculty members must observe and evaluate the academic performance of ESL
students. It is reasonable to assume that in observing and evaluating the
written and oral academic products of foreign ESL students, faculty members
(a) tend to notice commmication-related deficiences (deviations, flaws, de—
fects) that are present in varying degree, and (b) are in a position to rate
students, with a useful degree of reliability, according to the incidence and
severity of observed commmnication-related deficiencies. Followup studies
linking levels of performance on preadmission and early postadmission English-
proficiency-related (verbal) measures, such as those noted above, to average
faculty ratings would provide novel and potentially useful information regard—
ing their comparative validity for the purpose of making English-proficiency-
related admission and placement decisions.

Research is also needed to determine the extent to which the camparative
acadenmic performance of U.S. students and foreign students in contingents such
as those defined for this study is consistent with their comparative perform-
ance on the GRE Subject Tests and the GRE General Test.

Efforts to conduct comprehensive research of this nature is likely to be

camplicated by varied pattemns of test taking—for example, substantial per—
centages of non-U.S. Subject Test takers do not take the General Test, and

<4
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many may not take the TOEFL. National contingents of foreign students in
individual graduate departments are likely to be small and unevenly repre—
sented. Cooperation among several departments in a coordinated research effort
would be the most desirable approach to cbtaining the information needed.

Short of this ideal approach, graduate departments can cbtain information
of value for score interpretation ({a) by making and recording formal observa-
tions of both the academic performance pattems and the characteristic pat—
terns of "commmicative competence" of the subgroups of foreign nationals that
are most heavily represented and (b) bv linking these cbservations to general
levels of performance on GRE Subject Tests, the GRE General Test, and tests

In addition to providing information regarding the Subject Test perform-
ance of foreign examines, the findings of this study confirm and extend
findings of previous research regarding the performance of foreign natienals
on the GRE General Test. First, the general quantitative ability measure
appears to be quite insensitive to differences in linguistic-cultural back—
ground., Second, the discrepancy between the observed verbal performance of ESL
examinees and verbal performance predicted from their GRE-Q scores, using U.S.
regression ejuations—the Relative Verbal Performance Index-—appears to be a
potentially useful measure of degree of English proficiency deficit in the
verbal performance of foreign ESL students.

D3I
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The GRE Subject Test Performance of U.S. and Nen-U.S.
Examinees, 1982-1984: A Comparative Analysis

Section I: Background

The Graduate Record Examinations Program at Educational Testing Service
offers a General Test measuring verbal, quantitative, and analytical abilities
and Subject Tests measuring achievement in 17 academic fields, These tests
are widely used to assess the academic qualifications of individuals applying
for admission to U.S. graduate schools.

The verbal, quantitative, and analytical ability measures provided by the
GRE General Test are designed to avoid emphasis on skills and understandings
associated with a particular field of study. The GRE Information Bulletin
(e.g., Bducational Testing Service, 1984a) states that in order to Be as ap—
propriate as possible for all examinees, the verbal sections include questions
drawing from diverse areas of experience—from the activities of daily life
and the domain of human relationships—and broad categories of academic inter-
est, such as sciences, social studies, and humanities. The quantitative sec-
tions assume familiarity only with the arithmetic, plane geametry, and algebra
that would have been learned in high school by most students. And the ques—
tions in the analytical sections measure analytical skills required and
developed in virtually all fields of study.

The GRE Subject Tests, on the other hand, are designed to emphasize
discipline-related skills and understandings (ETS, 1984b). They are intended
to indicate students’ mastery of the subject matter emphasized in many
undergraduate programs. Within the subject matter domain represented by a
range of undergraduate curricula in each field, examiners try to select
questions that sample the basic knowledge and understanding deemed to be most
important for successful graduate study in the particular field. The Ffields
for which Subject Tests are offered are listed below.

Biology Chemistry Computer Science
Economics BEducation Engineering
French Geology History
Literature (in English) Mathematics Music

FPhysics Political Science Psychology
Sociology Spanich

In sum, the GRE General Test is designed to be appropriate for under-
graduate-level and graduate-level students without regard to their field of
study. The General Test population includes individuals from all disciplines,
and the scales of the three sections are comparable. The GRE Subject Tests, on
the other hand, are designed specifically to test subject-matter achievement
" in particular fields, and typically are taken primarily by undergraduate or
graduate students who have majored in the field of the Subject Test or a
closely related field. Each of the 17 GRE Subject Tests, accordingly, has a
distinct examinee population, and Subject Test scales are not camparable.



-2—

Score Interpretation for Foreign Natiaonals Taking GRE Tests

The GRE General and Subject Tests are oriented educationally, cultural-
ly, and linguistically to U.S. citizens. However, these tests are also taken
by foreign nationals in support of their applications for admission to U.S.
graduate programs. Foreign nationals differ fram U.S. citizens, and among
themselves, with respect to linguistic, cultural, and educational background

variables, nested primarily in countries of c::.tlgenship-

For example, the average scores of naticnal contingents of U.S.-bound
students on the Test of English as a Foreign Language (TOEFL) vary markedly
(e.g., Bducational Testing Service, 1983). The TOEFL measures selected aspects
of "BEnglish profici- ency," namely, receptive skills (listening cﬁt@reheﬂ;%lgn,
word knowledge, and reading comprehension), and knowledge of rules governi ng
English language structure written expression.*

Such differences in background complicate ;nterprétatlm of the scores of
foreign examinees, especially those for whom English is a second languge
(ESL examinees), on the GRE and other standardized tests that are designed
primarily for individuals who are reared and educated in the United States.

It is estimated (e.g., Wilson, 1984a) that about 17 percent of General
Test takers are non-U.S. citizens and that about 20 percent of General Test
takers, U.S. and non-U.S. alike, also take a GRE Subject Test. Several studies
have provided evidence regarding the GRE General Test performance of foreign
examinees relative to that of U.S. examlnees, and some of the backgraund var-
iables, especially level of proficiency in English, that appear to account for
much of the observed differences in verbal performance (e.g., Wilson 1984a,

1984b, 1982).

Very little is known regarding the comparative performance of U.S. and
foreign naticnals on the GRE Subject Tests—the principal concern of the
present study. However, the basic findings and conclusions from studies
inmvolving the GRE General Test have direct 1@1l2§ti&;’]5 for evaluation of the
camparative performance of U.S. and foreign examinees on the GRE Subject Tests.

Foreign Nationals and the GRE General Test

The most salient findings and conclusions (thought of as working hypothe-
ses) from studies of the GRE General Test performance of foreign naticnals
have to do with their differential performance on the verbal and quantitative
sections of the General Test.

* TOEFL total/GRE-verbal correlations of approximately .70 have been reported
for representative samples of foreign examinees tak;ng both TOEFL and the GRE
verbal test (Wilson, 1982). The GRE verbal test is made up of vocabulary and
reading comprehension items. The correlation of the TOEFL Vocabulary and
Reading Comprehension score with GRE-Verbal was approximately equal to the
GRE-Verbal ATOEFL—total score correlation.

27
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Foreign naticnals for whom English is a second language (foreign ESL

examinees) cbtain much Iower average scores on the verbal (and analytical)
section of the GRE General Test than do either U.S. examinees or foreign ex-
aminees for wham English is the primary language (EPL examinees). On the other
hand, the average quantitative performance of foreign ESL examinees appears to
be comparable to that of U.S. examinees in similar fields of study. In ad-
dition, variation among national contingents of examinees in average perform-
ance on the general quantitative measure is largely independent of their aver—
age performance on the general verbal measure. Many national contingents with
very low average verbal scores have very high average quantitative scores.*

Available evidence thus suggests (a) that the scores of foreign ESL
examinees on the quantitative section of the test permit generally valid
inferences regarding their level of developed quantitative reasoning ability,
but (b) that the average performance of ESL examinees on the verbal and
analytical sections of the GRE General Test is depressed by factors associated
with their less-than-native levels of proficiency in English. Based on this
line of reasoning, it was proposed (Wilson, 1984a) that the discrepancy be-
tween the (depressed) cbserved verbal scores of foreign ESL examinees and the
verbal scores predicted from their (valid) quantitative scores, using a re—
gression equation based on U.S. examinees, called the Relative Verbal Perform-
ance Index (RVPL), be thought of as  indexing (at least in part) an English
proficiency deficit (EPD) in their verbal test performance.**

* Although the amount of English-language verbal processing involved in the
GRE quantitative measure is much less than that involved in-the verbal and
analytical measures, the items on the GRE Quantitative Test are embedded in an
English language matrix of instructions, specifications, stems, and so on.
Accordingly, the observed quantitative pecformance of foreign natiocnals, even
though comparable to that of U.S. examinees in similar fields of study, may to
sare extent be artifactually depressed by English proficiency-related factors
—speed of verbal processing in English, for example.

** A pattern of depressed verbal performance relative to quantitative perform-
ance is generally characteristic of foreign ESL examinees taking standardized
U.S. admission tests (such as the Gradiate Management Admission Test [GAT))
ard the College Board Schclastic Aptitude Test [SAT], for example) that are
designed to measure general verbal and quantitative reascning abilities
(Wilson, 1985, 1982a; Powers, 1980). The RVPI concept appears to have general
applicability for estimating degree of English proficiency deficit (EPD) in
the observed verbal admission test scores of ESL students. Ina study of
factors affecting the predictive validity of GWT scores for foreign MBA
students (Wilson, 1985), for example, the RVPI was found to be a strong
moderator of the correlation between first year grades and QBT scores—that
is, for ESL students with lowest EPD (that is, whose verbal scores most
closely approximated the level expected for U.S. QAT examinees with similar
quantitative scores), the correlation of GAT scores with grades was
comparable to that for U.S. students; for those with the highest EPD, GRAT
validity was lower than that for U.S. students.
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Mean scores of contingents of foreign GRE examinees on the Relative
Verbal Performance Index (RVPI) varied directly with English-proficiency-
related variables, as illustrated in Exhibit A. The first entry following
country name in Exhibit A is the mean RVPI for the country contingent. Mean
values ranged from -0l to -22 (for native English-speaking contingents fraom
Australia, Canada, and Great Britain) to -251 (for Taiwanese and Japanese
examinees). Generally speaking, the largest mean discrepancies in verbal
performance relative to quantitative performance were present for ESL contin-
gents fram countries without a strong academic English-usage tradition, whose
U.S. bound natiocnals typically earn relatively low scores on the Test of
English as a Foreign Language ([TOEFL], Educational Testing Service, 1983).

Implications for Study of GRE Subject Tests

The fields of the respective Subject Tests differ along a verbal versus
quantitative dimension. Exhibit B lists the 17 Subject Tests in descending
order with respect to the degree of "quantitative versus verbal emphasis" that
is characteristic of the corresponding fields of study. The order of listing
of the French and History Tests has been reversed in order to place the French
test in immediate proximity to the Spanish test. These two examinations are
distinctive in that they are not written in English.

"Quantitative versus verbal emphasis" for a field is defined as the dis-
crepancy between the quantitative-score mean and the verbal-score mean (Q - V)
of U.S. GRE General Test-takers (regardless of Subject Test-taking status) who
designate a Subject-Test field as the undergraduate major field, The Fields of
the respective Subject Tests clearly differ in degree of quantitative versus
verbal emphasis thus defined. Quantitative means are markedly higher than
verbal means for majors in engineering, computer science, mathematics, chem-
istry, physics, economics, and, to a lesser extent, for majors in biology and
geology. At the other extreme, U.S undergraduate majors in English, history,
French, and Spanish, tend to have more highly developed verbal than quanti-
tative ability. Undergraduate majors in the fields of education, psychology,
and music do not exhibit marked differences in quantitative means relative to
verbal means.

By inference from findings regarding the GRE General Test, it is plaus-
ible to expect that the performance of foreign ESL students on Subject Tests .
in fields that are primarily quantitative in emphasis is less likely to be
affected by English-proficiency-related factors than is their performance on
Subject Tests in fields that are primarily verbal in emphasis. However, even
in the more quantitative subject areas, Subject Test items are heavily embed—
ded in an English language matrix of instructions, stems, options, and so on.
Considerable English language verbal processing is called for. Accordingly,
the possibility of same English proficiency-related deficit in performance on
Subject Tests involving quantitative subject matter must be entertained.

For foreign ESL examinees taking subject-matter tests in the more verbal
fields, scores may tend to be depressed by linquistic-cultural factors in much
the same way that such factors depress performance on the GRE General Test

oo
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Exhibit A

- Varlatlon in Level of GRE Verbal Relative to Quantitative Performance as a Punction of Differences in English Language Background
| Associated with Country of Cltizenship: Math/Science Majors

Percentage of GRE Characteristie level of English proficlency of contingents of graduate-level
exaninees, 1981=-82, students planning to study In the United States
reporting English as — o — . . —

the primary language

of communication (EPL) ___ lNon-native patterns of sequisition and use Native pattern of Eaglish langusge
' Lover mean TOEFL ~ Higher mean TOEFL acquisition and use
georek seorek
66 pereent or more Nigeria <105 (520)+ Austeelia =01 (714)++
EPL India =97 (656)+ Canada =11 (708)+
Philippines =60 (605)++ Great Beitaln =22 (660)++
United States 00 (645)+
[
33-65 parcent EPL Pakistan =151 (580)+ Malaysla  -136 (626)+
Hexico =122 (576)+ France =118 (691)++
Brazil =123 (629)++ West Germany -129 (675)+
Colombla =127 (612)++
Verezuela =126 (572)+
Lesa than 3) percent 0 First entry folloving country is the diserepascy between
EPL Gresce =177 (655)+ observed and predicted GRE verbal mean (V - V'), where V'
Turkey =200 (648)+ is given by .52Q + 185, & regression equation based on data
_ for 0.5, math-acience aajors tested during 1981-§2
Iran =192 (591)+
Lebanon =184 (597)+ o The parenthetical entry is the GRE quantitative sean for
Saudi Arabla =199 (542)+ the oatlonal contingent ’
Taiwan =151 (703)++ n + = GRE-() méan &t or above the 70th percentile for the
Hong Kong =198 (700)+ general GRE exminee population (ETS, 1982, Table 3A)
Indonesia =213 (638)+
Japan =251 (701)+ 0 + = GRE-Q wean approximately at or above the 50th percentile,
same reference group
Korea =212 (696)++

Thailand =228 (624)+

* Clasaification of countries by TOEFL score level 1s based on data for graduate-level TOEFL examinees from the respective
~countries, tested during 1977-79, “Higher" = mean TOEFL total score of 550+ “lower” = less than 550, typleally around 500.
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Exhibit B

GRE Subject Tests Listed in Generally Descending Order
with Respect to "Quantitative vs Verbal Emphasis"
in the Corresponding Fields of Study*

Test Mean Mean (Q-v)

Engineering 517 673 156
Mathematics 521 657 136
Camputer Science 517 649 132
Physics 553 683 130
Chemistry 519 627 108
Econcamics 524 596 72
Geology 521 591 70
Biology 519 575 56

Education 433 442 9
Psychology 505 507 2
Music 495 493 =2
Political Science 508 497 -11
Sociology 470 448 -22
Spanish 513 474 -39
French 570 512 =58
History 542 501 =41
Literature (English) 566 496 =70

* "ouantitative versus verbal emphasis" is defined as the
discrepancy between the quantitative-score mean and the
verbal-score mean of U.5. GRE General Test-takers naming

the field of the Subject Test as the undergraduate major.
The GRE General Test means and differences tabled are for

a 10 percent sample of U.S. examinees tested during 1981-82
(see Wilson, 1984b, Appendix A, Exhibit A.1l). Note that the
means are based on GRE General Test~takers naming a field,
not all of whom tock a GRE Subject Test.
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verbal ability measure. However, ESL examinees who have specialized in a
particular field may be relatively more "proficient" in processing the disci-
pline-specific English-language content of the Subject Test in that field than
in processing the generalized English content of the GRE Verbal Test.

Following this line of reasoning, even though same effects associated
with English proficiency deficit may be expected in the performance of foreign
ESL examinees, especially on the "verbal subject-matter” Subject Tests,
performance on these tests may be less affected by "general level of Engligh
proficiency” than performance on the verbal section of the GRE General Test.
If so, foreign examinees at given levels of quantitative ability as indexed by
their (valid) scores on the GRE General Test quantitative ability measure
should perform better, relative to expectation for U.S. examinees of similar
ability, on "verbal" Subject Tests than on the GRE General Verbal Test. The
line of reasoning involved here is similar to that underlying the English for
Specific Purposes (ESP) approach to second language testing and instruction
(e.g., Ericksen & Molloy, 1983).%

Subject Tests in French and Spanish represent special cases. These tests
do not call for English-language verbal processing. ESL examinees who take
these tests may include native speakers of these languages—examinees who have
"native educated familarity” with the languages and literatures involved. Such
examinees would have a language-proficiency advantage as well as a cultural
advantage over U.S. or non-U.S. native English spsakers for whom French or
Spanish would be a nondominant, second language. Thus, for native speakers of
English who take the Spanish Test or the French Test, some deficit due to less
than native levels of proficiency in these languages would be expected.

The Subject Tests are oriented educationally and culturally as well as
linguistically to U.S. examinees, most of whom complete their urdergraduate
education and graduate education in U.S. institutions. The educaticnal back-
grounds of foreign nationals differ perhaps as much as their language back-
grounds. In comparing the performance of U.S. examinees with that of non-U.S.
examinees, it is especially important to recognize that non-U.S. GRE examinees
are much more highly selected representatives of their respective national
populations than are U.S. examinees. Most non-U.S. national educatiocnal sys—

* Tests (such as the TOEFL) that are used to assess the level of general
English proficiency of ESL students include English vocabulary and reading
camprehension items that are not intended to have either an academic or a
disciplinary bias. Instruction and testing in English for Academic Purposes
(EAP), on the other hand, would emphasize content that is specific to the
intended fields of study of the ESL examinee. The GRE Subject Tests may be
thought as representing EAP measures, while the GRE verbal test may be thought
of as representing a measure of general "educated" proficiency in English as
reflected in performance on vocabulary and reading camprehension items drawn
from the general Activities of daily life, the domain of uman relations, and
broad academic aress.
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tems are much more selective, academically, than the U.S. educational system.
According to one estimate (Vardon, 1985), for example, the U.S. and Canada
account. for 75 percent of all 12th graders in the world.

National educational systems differ not only in degree of selectivity,
but also in organization, structure, and overall 1level of development. Cur-
ricular content in particular subjects may vary across as well as within
countries (interinstitutonally). Differences in educational as well as
linquistic background need to be considered in evaluating the Subject Test
performance of foreign nationals relative to that of U.S. citizens, or the
Subject Test performance of foreign examinees from different countries.

The Present Study

The study reported in this paper was undertaken to provide base-line in-
formation regarding the performance of U.S. and foreign examinees on GRE Sub-
ject Tests and the relationship of selected background characteristics to test
performance. It was also concerned with Subject Test performance in relation
to GRE General Test performance, following lines of inquiry suggested by GRE

General Test findings and their implications, as outlined above.

Study data are described in detail in Section II. They were drawn
primarily from GRE files for individuals who took GRE Subject Tests between
October 1982 and September 1984, inclusive, and who answered the GRE Back—
ground Question regarding U.S. citizenship status. A majority of each of the
17 subject Test (S) samples had concurrent (same test administration date)
verbal (V), quantitative (Q), and ~analit (A) scores on the GRE
General Test.

Subject Test Samples

The findings reported in Sections III, IV, and V were based on data for
Subject Test samples, including examinees without GRE General Test scores as
well as those with General Test scores. Data for these samples were analyzed
to obtain information regarding the background and the test performance of all
Subject Test takers without regard to the availability of GRE General Test
scores.

Section III provides data on Subject Test sample composition by citizen—
ship status (U.S. vs non-U.S.), and on the naticnal origins of non-U.S. exam—
inees. Section IV provides information regarding (a) the Subject Test per-
formance of U.S. and non-U.S. citizens ‘and (b) selected characteristics of
U.S. and non-U.S5. Subject Test takers: educational level at time of testing,
Subject Test/undergraduate-major-field ~agreement, U.S. vs non-U.S5. under—
jraduate origin, sex, self-reported English commmication status, level of de—
gree goal [Ph.D. vs other], and year of birth. Findings regarding the rela-
tionship of these characteristics to test performance are provided in Section
IV for examinees classified by citizenship status. Section V campletes eval-
uaticn of data for the Subject Test samples by analyzing data for foreign
examinees with control for background variables linked to national origin.
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Subject Test takers with concurrent verbal (V), quantitative (Q), and
analytical (A) ability scores constitute a selected sample of S-takers gener—
ally. Data for samples with S, V, Q, and A scores (called SV samples) were
emplayed in analyses designed to explore working hypotheses regarding the role
of English proficiency in Subject Test performance as compared to General
verbal test performance. Results of these analyses are reported in Sections VI

Section VI reports findings regarding (a) U.S. versus non-U.S. differ—
ences in Subject Test performance as compared to differences in General Test
performance and (b) correlations of two English-proficiency-related variables
with Subject Test scores as compared to their correlations with the GRE
General Test verbal, quantitative, and analytical ability scores.

) Section VII reports tindings of analyses designed to permit comparison of
the performance of non-U.S. examinees on Subject Tests and the GRE General
Test in relation to expected performance for U.S. examinees with comparable
GRE Quantitative Test scores. Data for U.S. SVQA-samples were used to develop
regression equations (shown in the appendix) for estimating GRE Verbal Test
scores and Subject Test scores fram GRE-Q scores. These equations were used to
predict S-scores (S.q) and verbal scores (V.q) for non-U.S. citizens.

The difference between cbserved verbal score and predicted verbal score,
(V- V.q), is the Relative Verbal Performance Index described earlier (see
Exhibit A and related discussion). 2n analogous difference value for Subject
Tests, (S - 5.q), was employed as a Relative Subject (Test) Performance Index.
Mean RVPI and RSPI values for various contingents of non-U.S5. examinees were
analyzed to assess the hypothesis that foreign examinees an the average should
perform better on GRE Subject Tests than on the GRE General verbal test, rela—
tive to expectation for U.S. examinees with comparable quantitative
scores—that is, it was expected that RSPI means should tend to be higher
(algebraically) than RVPI means,
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Section II: Description of Study Data

Between October 1982 and September 1984 (the 1982-1984 testing period) a
total of 97,553 examinees took a GRE Subject Test and identified themselves as
either U.S. citizens or non-U.S. citizens by responding to the relevant GRE
Background Question. Scores on the GRE General Test were obtained for Subject
Test takers, as available, if the dates of administration _were concurrent with
Subject Test administration dates, Data on several demographic and academic—
background variables were also obtained from GRE files:

& Sex (nawinally coded, F =2, M= 1)

o Year of birth (inversely related to age)

o Bducational level at time of testing

o Degree goal (Ph.D. or postgraduate = 1; other = 0)
o Undergraduate major field

0 Undergraduate institution (U.S. = 1; other = 0)

0 Self-reported English commmication status

o Contry of citizenship

Data on sex, year of birth, undergraduate institution, and educaticnal
level were obtained from items on the GRE test registration form that are rel-
atively clearly addressed to all registrants. Observations on these variables
were available for almost all of the Subject Test takers. Data on degree goal,
undergraduvate field, undergraduate GPA, English language commmication, and
country of citizenship were obtained from responses to background questions
that are not specifically addressed to all registrants (see, for example, ETS,
1984a). Response rate for these items was lower than that for the registration
form items, and was typically lower for foreign examinees than for U.S. exam—

In addition to data obtained directly from GRE files, an English-profici-
ency-related background variable (called TOEFLEVL) linked to country of citi—
zenship was derived by ascribing to each Subject Test taker the mean TOEFL
total scote for U.S.-bound contingents of TOEFL examinees from the examinee’s
contry of citizenship (from Educational Testing Service, 1983, Table 10).

Data on degree goal, undergraduate school, and country of citizenship
require little explanation. The other variables call for some elaboration.

) Educational level at time of testing. Based on responses to an item of
the GRE registration form, students were classified as follows:

Enrolled undergraduate (largely senior-level)
Enrolled lst year graduate student

Enrolled 2nd year graduate student
Nonenrolled bachelor’s degree holder
Nanenrolled master’s degree holder

Status not classified above or no response

Undergraduate major in relation to Subject Test. Reported undergraduate
major field was used to define a nominally coded variable differentiating Sub-

(]
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ject Test takers whose wrdergraduate field was the same as that of the Subject
test or "closely related" (coded 1) from all others (coded 0). Strict Subject
Test/undergraduate major agreement was required for certain tests; related
fields were included for others. The list below indicates for each Subject
Test the undergraduate field(s) included in the "same or related" category.

Subject Test Urdergraduate major field(s)

Engineering All engineering fields
Mathematics HMathematics, applied mathematics, statistics
Camputer Science Camputer Science
Chemistry Chemistry
Physics Physics
Economics Economics, business & commerce
Biology Biology, biochemistry, biophysics, botany,
physiology, zoology, genetics, micrabiology
Educaticn Bducation (including M.A. in Teaching),
educational administration, physical
education, guidance and counseling
Psychology Educational, experimental, developmental,
clinical, social, industrial relations
Music Music
Political Science Political science, goverrnment, American
studies, international relations
Sociolegy Sociology, social work, planning
French French
History History
Literature English, comparative literature

Self-reported English language commmication status. A GRE background
question asks: "Do you communicate better in English than in any other
language?" ("Yes" or "No."). "Yes" = Better commmication in English (BCE)
and "No" = Better commmication in some other language (BOOL). ®CE status
may be reported validly by both native speakers and nomnative speakers of
English. It was employed as a general index of relative proficiency in
English. ) ,

Evidence from previous studies (Wilson, 1984a, 1984b, 1982a) indicates
that nonnative BCE examinees, typically from countries such as India, Singa-
pore, and the Philippines, tend be less proficient in English than native BCE
examinees from England, Australia, and other native-English speaking socie—
ties. However, nomnative BCE examinees tend to be more proficient than their
ESL counterparts who do not report BCE status as indicated by higher average
performance an both the GRE General verbal test and the TOEFL.

TOEFLEVL (TOEFL mean of U.S. bound nationals from a country ascribed to
GRE Subject Test takers from the same country). Differences among national
contingents of U.S.-bound TOEFL takers in average TOEFL scores may be thought
of as reflecting differences linked to countries of origin in pattermns of

36



13-

English language acquisition arxd usage and associated differ==nces in the
general "richness" of the English language badgrounds of students= plamning to
study in the United States (Wilson, 1985). iowever, TOEFLEVL ==lso reflects
other theoretically important background differences that are asssociated with
countries of origin. For exarmple, in a stdy of TOEFL examminees during
1977-1979, it was found that the TOEFL total means of apprc—ximately 100
national contingents of examineess were positivly correlated (co==fficients of
approximately .50) with the level of dewlopment of the correspanding
countries of origin as reflected by social ad econcmic indice=ators such as
school enrollment rate, literacyr rate, educational expendituress per capita,
ard so on (Wilson, lEBZb, . 63 ££.).

- The pattern of national differences is illustrated by TOEFL means
(TOFFLE for India (555) wvs Japan(487), Sweden (58L_) wvs Greece
(592), Ghana (SSB) vs Eqypt  (485), Bahamas (554) or Guyana (570) wvs Venezuela
(479) or Brazil (513), and so on. TOEFL is not taken by ns=tive English
speakers. Accordingly, examinees from the major native English s=peaking (NS)
countries were assigned arbitrarily a TOEFLEL score of 625, hig=mer than that
rep::ted for any national contingent of U.S. bund TOEFL examinees=. .
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Section III: Distribution of Subject Test Takers According to
U.S. versus Non-.S. Citizenship Status and National Origin¥*

The distribution of Subject Test takers by citizenship status (U,
versus non-U.S.) is shown in Table 1. Also shown for each Subject Test sanple,
by citizenship status, is the percentage of test takers with concurrent g
General Test scores—that is, the percentage of individuals who took the GRE
General Test on the same test administration date as that of the Subject Test,

Approximately one-fifth of all Subject Test takers (19,267 or 19.8 per-=
cent) identified themselves as non-U.S. citizens. However, for five of the
Subject Tests (those for the five highest ranking fields in terms of quanti-
tative relative to verbal emphasis), substantially higher percentages of -
aminees were foreign nationals: Economics (49.7 percent), Engineering (44
percent), Mathematics (41.0 percent), Physics (37.9 percent), Computer Science
(32.5 percent), and Chemistry (27.9 percent).

Foreign nationals accounted for between 12 percent and 18 percent of
French, Spanish, Political Science, and Biology Subject Test takers; for the
other Subject Tests (Geology, Education, Psychology, Music, Socioloy,
History, and Literature), less than 10 percent of the examinees were forelp
nationals.

Concurrent scores fram the GRE General Test were available for a majority
of examinees in most Subject Test samples. The percentage of Subject Test
takers with concurrent GRE General Test scores varied by both Subject Test ad
citizenship status. Percentages of U.S. examinees with concurrent scores
ranged from 55 percent (Spanish Test sample) to 90 percent (Engineering),
while for non-U.S. examinees the camparable range was from 36 percet
(Spanish) to about 75 percent (for several Subject Test samples).

Over 150 countries were named by non-U.S. Subject Test takers as con-
tries of citizenship.* A classification of these countries by world regim
and English-proficiency-related variables is provided in Exhibit C. Natiw
English-speaking societies are grouped without regard to geographic locatia.
Other countries are classified by world region: Europe, Mideast, afria,
America, Asia.

Within the world regions (except for the Mideast) subgrouping of con-
tries (for example, Europe I and Europe II, Asia I and Asia II) was bamd
primarily on known differences in the average levels of measured "English
proficiency" and/or patterns of English langquage usage that are characteristic
of contingents of U.S.-baund students from the respective countries. Contin
gents of U.S.-bound students from countries in Category I typically hawe
higher TOEFLEVL scores (that is, they earn higher scores on the Test of B

* The GRE list of countries of citizenship includes not only independent
nations but also dependent territories, protectorates, and other geopoliticil
entities. All are referred to for convenience as "countries of citizenship,'
About 3,800 non-U.S. citizens did not name a country of citizenship.
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Table = 1

Number of GRE Subject Tst Takers Durjne=qg the 1982-83 anil983-8--4 Testing
Years, and the Percentie Taking the G==RE General Test nthe S<iame Test
Admird stution Date, By © Citizenship stats

Code GRE Subject Us. Noer-&U. S, Totl Pez-reent
Test citizen citttizen eXaglves nosmn-U.S.
N N XN

37 Engincering 95 (90.0)* 47739 (76.6) 106  —d4.4
67 Mathematics 01 (73.6) 18877 (59.3) 4%  =~d41.0
29 Computer Science 93 (76.3) 1S828 (56.9) S5  T32.5
77 Physics %2 (75.2) 1&»624 (57.3) 4% =37.9
27 Chemistry (10 (76.6) 153826 (48.2) 65 ==27.9
31 Econcmics U8 (60.9) 1=393 (76.4) 24l T

47 Geology % (73.2) =314 (68.3) 44l
24 Biclogy I8 (74.0)  2BC147 (64.2) 165l

34 Education %% (70.7) =241 (67.5) 57
81 Psychology I (69.4)  1&700 (75.7) 1740
71 Music 883 (72.7) =218 (58.9) 26l
79 Political Science N2 (80.4) =328 (56.4) 26
87 Sociology 139 (58.2) 94 (73.9) 13
91 Spanish  #1 (55.5)  1@0S (36.2) &k
44 French 55 (61.9) 99 (46.5) @l
57 History M2 (74.2)  L®34 (72.4) 29
64 Literature %4 (75.1) @391 (75.7) 63

~J

R Nk w w :JJ‘ 'U'II ‘m
O U R DD~ D 2 )
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m‘nmmrﬂmmvm‘h

All subject Tests** 746 1922267 975} l:0.8

Note. Examinees whofiled to resporead to the GRE Badyound
Question on U.S. citizship status areee not included jnfese t—abula-
tions. Data for fieldsinwhich more theman 25 percent offist tamkers
were non-U.S, citizenswe highlighted . by bold type, Fliis are= listed
in descending order with respect to quasmntitative versuswbal enmphasis
(see Exhibit B and relid discussion). .

* Entries in parenthess indicate the peoercentage of Subit Tes=t takers
with concurrent GRE Gewral Test scores-= (the sWQa Sampld,

** Total includes 754 emminees who tock = Subject Tests lkogra—phy,
German, or Philosophy, iw discontimwed R.
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Exhibiit ¢

Countries of Citizenship Classified by Region and Total
Nabet of GRE Subject Test Takers, 1982 - 1904

nglich"

(4) Astralia, Nev 7ealand, Canad, Ergland, Iieland
(3) Sotlaed ™ e, Bl I
(2}

{1) Waleg

Burgpe I
(4) Belgium, Frsxce, Mest

(3) ustria, Nonay, Fork
(2) Dermark
(1) Lacembourg

Rurepe 11

(3) Icelard; Finland, Foland, Yugeelavs
(2) s | | |
(1) Azores, Bulepria, Czechoslovakia, Greenland, Angaty, Liditenstein,

Mxdeira, Maldives, Ramania

Germmny; Italy, Nethérlands, Spmin, Seeden
gal; Sitzerland -

Meerica I

() Cuba, Jamica

(3) Guyana, Trinidsd

{2) Bahamas, Rarbwics, Belize, Permcs, Dominiesy Republic; Haiti, Honduras,
West Indies

(1) Grenada, Guadelope, Martinioue, Netherlands Rntilles, Pmrts Rico,

Biriname

Metic 11

(3) Cota Fic, Ecwdr, Cutemls, T
(2) Bolivia, E] Salvador, Uruguay

(1) Nicaraqus, Paraqusy

Asia I

(4) 1rdla, Pdippires, Singpore

Comntey classification, contimed

Azia IT

{4) Bangladesh, Peaples’ Repiblic
Korea; Pakistan, 5l [a

Q) T

(2) Burma, Nepal
(1) Afghanistan; Laos, Macao, Mauritius

(4) Imn, Iersel, Jordan, Lebanon

(3) Trag, Sl Rrabia, Syria

{2) Emmit, West Bank

(1) Bahrain, Catar, United Arab Bmirates, Yemen

Africa I

(4) G, Mepria, Sauth Africa

(B lea —

(2) Literia, Tanzania, Ogarvls _

(1) Botoana, Lesotho, Malsvi, Swsiland, Labla, Iimee

Miia I

(3) Eﬂiit@ia,%% ,
(2) Cameroon, Gambia, Ivory Coast, Motoceo, Slerra Leoe

(1) Avpla, Gaubia, Medagasest, Mali, Fouxbiqe, Rvnds, Subn, Tunisis,
Tairs

Note. The ¢,3,2,] cateqories include contries vith different total
mmbers of Subject Test takers as follove: (4) = 504, (3] = 2549,
(2) = 10-24, (1) = ¢ 10, Contries with 90 of more Subject Test takers

are underscored. The within-tegion subgrouping (1 ve I1) i based
primarily on charactecistic differences in mean scorss of U.5.~bound
raticrals on the Test of English as a Poreion Language (TORFL) and/or
typical degree of English language experience, U.5.-bard students from
eountries in Grawp 1 tend to have lighee means on the TOBFL andd/or come-
what mote experience with English than their conterparts fiom comteies
Group I1. Ns for all counteies ate provided in the Appendi,

* The GRE List of "contries” includes et enly indepercent comibrles, hut

also deperdent tetritories, protectorates, and other political entities.
For covenience, all afe referred to as "contries of Citizenship,"
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glish as a Foreign Language [TOEFL]) than their counterparts from countries in
Category II. There are exceptions to this rule. For example, some countries
with comparatively low TOEFLEVL scores (for example, Nigeria) were assigned to
Category 1 because English is an official language and/or widely used for
academic purposes. The principal western Eurcpean countries in Europe I are
samewhat more homogenecus than those in Burope II in terms of educaticnal,
econamic, and cultural variables,

Within each regional classification, countries are grouped according to
mmber of nationals with Subject Tests, regardless of field, in categories
ranging fraom [4] = 50+ to [1] = < 10. Leading national suppliers of Subject
Test takers without regard to field (that is, countries represented by 90 or

more examinees) are hic

Table 2 shows the number of examinees taking each Subject Test by region,
and Table 3 shows the mumber of test takers fram each of 30 countries selected
as representative of the respective regions (except America I, with no country
represented among the leading suppliers of Subject Test takers—see appendix).

The 30 countries accounted for a majority of examinees in each Subject
Test sample. For example, 3,117 of 3,704 Engineering examinees (the 30-—country
total from Table 3 compared with the regional total from Table 2) were fram
the selected countries. These countries accounted for about two-thirds of
examinees taking the French, Spanish, and History Tests, and 80 percent or
more of those taking the Engineering, Mathematics, Camputer Science, Physics,
Chemistry, Geology, Psychology, and Music Tests.

The four largest naticnal contingents of Subject Test takers were from
India, Canada, Taiwan, and Korea, each country represented by more than 1,000
examinees. The remaining contingents among the 10 largest were frem Japan,
Hong Kong, Iran, England, France, and West Germany. National and regional
cantingents were small for Subject Tests in Geology, BEducation, Music, Politi-
cal Science, Sociology, Spanish, French, History, and Literature.

Trends in Table 2 and Table 3 are highlighted in Exhibit D, which shows
the rank order of the major regions (Categories I and II combined), and the
leading six countries (among che 30 selected), in terms of the sizes of their
‘contingents of Subject Test takers. The region(s) accounting for a majority of
test takers are highlighted. "English" countries were treated collectively in
the country rankings as well as in the regional rankings.

Jod

Asian and "English" contingents accounted for a majority of all Subject
Test takers. For the Subject Tests in predominantly "verbal" fields, "English"
contingents tended to be larger than the Asian contingents. The opposite
tended to be true for the more quantitative fields.

W
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Table 2. Number of Non-U.S. Examinees, 1962-1984, by World Region

ENGLISH 187 107 102 173 65 49 187 25 % B 93 1B 11 E 15 & 143 2174
EUROPE I 187 173 9 112 7% % 1% 127 Y% 10 @ 12 20 33 17 58 1244
EUROPELI 249 102 52 79 62 6B o6 4 58 4 5 2 1 1 5 19 7%
HIDEAST %3 74 8 58 6 15 ¥ 11 13 75 3 17 5 1 4 412 %62
AFRICA I % 33 15 11 A3 P 63 e 19 13 5 8 9 1 0 & 12 46
AFRICAII 15 35 27 3% 27 13 % & 3 8 0 1 3 0 z 5 12 400
AMCR I B 10 4 6 20 3 15 a8 18 5 1 7 2 7 6 5 9 49
AMER IT 268 81 101 % 68 25 166 176 22 147 12 19 7 & 11 5 10 123
ASIA I 807 109 266 186 270 22 123 282 7 &4 2 19 7 2 4 39 awn
ASIA II 1370 659 578 470 583 47 412 535 51 143 61 11 10 8 8 23 107 51%
OTHER 2 16 1 3 4 0 13 22 5 2 3 3 o 0o 0 0 1 157
TOTAL 3704 1409 1376 1249 1287 262 1260 1767 212 1543 19% W3 W0 87 86 122 434 15341
NOT LIST 1026 457 456 381 539 51 155 W5 31 151 25 41 2 18 15 13 5% Rl
6R TOT G726 1861 1826 1624 1821 313 13% 2139 243 1491 219 324 92 105 99 134 449 19098

Table 3. Number of Non-U.S, Examinees, Selected Countries, 1962-1384

ENGIN MATHE COMP. PHYST CHEMI GEOLO ECONO BIOLO ZDUCA PSYCH WUSIC PGL.S SOCIO SPANI FRENC WISTO LITER ALL 8

CANADA 6 43 60 91 64 41 73 148 54 747 72 22 8 0 7T 8 5 117
ENGLAND %3 19 % 11 % 27 k) 2 4 12 1o 4 2 & 21 55 0
FRANCE 52 10 21 15 12 ? 25 15 0 7 1 5 2 2 23 2 9 300
BERHANY 17 B 21 B 2 8 13 B L I - 3 4 0 3 1 & 13 47
ITALY a1 12 12 22 3 5 B 10 0 5 1 3 2 ! L 2 8 15
SPAIN 10 3 6 4 8 4 1 1a 2 15 1 1 1 13 0 3 7 148
GREECE 15 62 26 3 13 T R 0 23 1 2 0 0 0 Z & 3
TURKEY 7 8 8 1 12 7 19 5 b 12 a 1 4 o 0 0 2 149
NIGERIA 5 16 16 4 20 5 30 43 10 9 23 4 0 0 0 4 2%
EGYPT 42 ?2 1 6 12 6 6 23 ] 3 0 1 0 0 0 0 5 120
IRAN 1% 28 35 21 27 7 10 & b I ¥/ 0 2 3 1 3 1 1 423
I5RAEL 29 1% » 1 4 0 T 16 1 4 3 3 1 0 0 1 2 164
BRAZIL LT I | A 17 3 LA I3 1 13 0 1 g 1 0 1 3 174
COLOMBIA 51 5 a0 1% 7 3 % 2 1 28 1 2 1 11 2 2 1 200
HEXICO W 18 18 15 21 5 40 30 I 2 1 & 0 8 1 0 1 22
PERU ¥ 10 b 6 4 1 7 6 6 7 0 0 1 4 o 0 0 14
VENEZUEL 23 9 7 @ 13 5 4 14 2 10 0 2 0 5 1 0 1 %
INDIA 765 91 M8 178 238 20 % 204 & 43 1 13 6 2 4 2 43 1958
PHILIPPI 42 18 1a 8 R 2 27 4 L -3 | 1 6 1 0 0 1 6 234
SINGAPOR 28 13 32 2 2 0 12 12 I 3 2 o 0 0 0 0 123
SRI LAHK Rk 7 2 29 50 0 7 B 0 3 0 0 0 0 0 0 1 186
PAKISTAN 3% 5 5 T 19 ¥ 10 12 0 5 0 3 0 0 0 0 3 loe
MALAYSIA 5 2 32 4 n b 17 w 7 6 1 2 o 0 1 1 4 245
HONG KON 155 69 126 61 37 I o 4 4 22 16 2 3 0 0 2 6 512
KOREA 293 186 87 131 173 i3 175 110 6 27 1 i a 1 1 7 30 1:z88
TATHAN 41 105 214 115 186 10 30 181 Y N 13 & 3 2 2 1 13 1425
PCOPLE'S 2 27 4 W 1 1 & 10 0 1 3 i 2 0 0 ] 6 160
THIONEST 5 1 17 6 5 2 13 11 6 6 0 2 2 0 0 0 0 140
THATLAND 5 10 15 I 10 1 3 1 2 7 2 12 2 0 0 1 7 189
JAPAN 161 92 37 313 & 3 97 45 7 % 15 4 9 4 0 11 M k7
TOTAL 3117 1181 1184 1004 1090 202 %49 18 149 1262 162 218 67 58 51 a3 320 12647
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Exhibit D
Regions and Leading Countries of Origin of Non-U.S5. GRE Subject Test
Takers, 1982-1984
Test Regions of origin listed in rank order
(1) (2) (3) (4) (5) o (6)

ALL TEST TAKERS ASIA ENGLISH EUROFE AMERICAS MIDEAST AFRICA
Enginearing Mideast Americas Africa English
Mathematics English Americas Mideast Africa
Computer Sci English Americas Mideast Afriea
Physies English Americas Mideast Africa
Chemistry Americas Africa English Mideast
Economicsa Americas English Africa Mideast
Geology Europe Americas Afriea Mideast
Biology Amaricas Europe Africa Mideast
Education Europe Mideast
Paychalegy Mideast Africa
Musie Africa Mideast
Politiecal Sei Americas Mideast
Sociolagy Americas Mideast
Spanish Africa Mideast
French Africa Mideast
History Africa Mideast
Literature Americas Mideast

ing esn ordgin in rank order _

(1) (2) (3) 4) - (5) (6)
Englineering Ind1 Taiwan Korea Iran Engliah Japan
Mathematics Taiwar Korea English France Japan India
Computer 3ci India Taiwan Hong Kong Englisah Korea Japan
Physicsa India English Korea Taiwan Hong Koag W.Germany
Chemistry India Taiwan Korea Englicgh Sri Lanka Japan
Economics Korea English Japan India Mexico Italy
Gaology English India Korea Taiwan
Biology English India Taiwan Korea Iran Philippin
Education Engliah Thailand HNigeria
Psychology English Israel India Tailwan W. Germany Japan
Musie English Hong Keng Japan Talwan Korea
Paliltical Sei Japan English Korea Nigeria India Thailand
Sociology English (Japan Korea India Nigeria)
Spanish Spain Colombia (Argentina Mexico Peru Japan)
French France English (Italy Netherla* Vietnam#*)
History English Japan Korea
Literature - English India Kores Japan Taiwan W.Germany

Note. "English” contingents, of which the Canadian was the largest, are

treated collectively in both the regional and national rankings. Countries in

parentheses were represented by less than 10 teat takers. See Table and the

Appendix for complete detail on Ns by country.

* Not 1included in Tabie 3. See Appendix for detail on all countries.

O
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Section IV: Subject Test Performance, and Selected Nontest Correlates

“of Performance, by Citizenship Status

Subject Test means and standard deviations are shown in Table 4 for U.S,
citizens and non-U.S. citizens. Since the scales of the various Subject Tests
are not camparable, differences between the scaled-score means of U.S. and
foreign examinees on the respective tests were converted to standard units.
The "difference" column indicates for each Subject Test the deviation of the
foreign examinees’ mean from the mean of U.S. examinees, in Subject Test
reference group standard deviation units (as reported by Educational Testing
Service, 1984, page 18). For example, on the Engineering Test the mean of
non-U.S. examinees (606) was less than the mean for U.S. examinees (610) by 4
scaled-score points. This translated into -0.03 standard deviation units.

Foreign examinees had higher means than U.S. examinees on 9 of the 17
Subject Tests (Mathematics [by 0.63 standard deviation units], Spanish,
French, Physics, Chemistry, Psychology, Music, Economics, and Camuter
Science [by 0.10 standard units]). Means of foreign examinees were slightly
lower than those of U.S. examirnzes on two tests (Engineering and Sociology,

both by -0.03 standard units).

Foreign examinees’ means were clearly lower than those of U.S. examinees
on the remaining 6 tests (from History [-.16 standard units], Literature,
Biology, Geology, and Political Science, to BEducation [-.63 standard units]).

Standard deviations for foreign examinees were larger than those for U.S.
examinees cn 16 of the 17 tests (all except Political Science). This is
consistent with the greater hetercgeneity of the foreign Subject Test
populations with respect to educational, linguistic, and cultural background
variables.

Educational Level at Time of Testing*

Percentage distributions of examinees according to reported educational
level at time of testing are shown in Table 5 for each Subject Test, by
citizenship status. Differences in percentages, by level, are also shown;
neqative signs indicate a lower percentage of non-U.S. citizens in a given

category. @

0 Except for those taking the Bducation Test, a majority of U.S. students
(between 73 percent and 90 percent) took Subject Tests either as enrolled
urndergraduates (the modal category for all Subject Tests) or unenrolled
bachelor’s degree holders.

* The level classifications employed for the study were designed to fit the
organization of education in the U.S. For U.S. examinees, they represent
educational levels that are unambiquously applicable. Given the worldwide
diversity in t.he organization of educational systems, some ambiquity may be
involved for some foreign nationals.

o
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Table 4

Subject Test Summary Statistics, by Citizenship Status: Examinees Tested
between October 1982 and September 1984

(a) (b) (c)

Subject Test* _U.S. citizens NonU.S. citizens Difference in
N Mean S.D. N Mean 5.D. means (b — a)
[standard units]**

Engineering +++ 5926 610 103 4724 606 119 -.03 10.5%%x
Mathematics 4+ 2695 664 54 1861 763 143 .63 1
Computer Sci +++ 3488 606 98 1826 616 102 .10 9
Physics +=4+ 2670 616 132 1624 667 150 .35 4
Chemistry + 704 610 97 1821 637 113 -26 5
Economics -+ 1231 610 100 1394 628 114 17 8
Geology 4352 576 87 313 537 108 =.44 15
Biology + 1456 627 112 2139 578 122 -.43 14
Education 5525 463 87 243 416 102 -.63 17
Pgychology 1575 535 85 1691 557 105 23 6
Music 2380 496 89 219 513 100 .19 7
Political Sci + 2325 468 84 324 414 B1 -.B5 16
Sociology 1237 445 111 92 442 120 -.03 10.5
@m’ush + 470 511 98 105 574 106 .58 2

+ 515 505 87 99 540 100 .38 3
Hs.stﬂfy 664 516 79 134 504 84 =.16 12
Literature 5633 530 94 489 499 120 -.31 13

* Subject tests are listed in descending order with respect to "quanti-
tative versus verbal emphasis" for the corresponding major fields of
study (see Exhibit B and related discussion). For U.S. examinees, Ns
for some Subject Tests represent samples: Biology and Psychology,

10 percent; Chemistry, 15 percent; History, 20 percent; Economics and
Sociclogy, 50 percent; all other U.S., and all nonrU.S., 100 percent.

** The difference between scaled score means was divided by the standard
deviation reported for all examinees who took the respective tests
between 10/80 and 9/83 inclusive (see ETS, 1984, Table 2a, page 18).
Negative entries indicate that the mean for foreign examinees
was lawe:: than that for U.S. examinees. Thus, for example, the

ering mean for foreign examinees was .03 standard deviations
1&%: than that for U.S. examinees; the Spanish mean for foreign
examinees was .58 standard deviations higher than that for U.S.
exammees, and so on.

++++ 40 — 49 percent of examinees were non-U.S. citizens; 4=+ 30 = 39
perxcent; ++ 20-29 percent; + 10-19 percent; other = less than 10 percent.

*** Rank of foreign relative to U.S. Subject Test mean differences.
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Table 5 Tble 5, continued Page 2 of 2 pagem

Dlstribution of Subject Test-Takars Aerording to Fieationsl Level at Subrject Enrolled studit Nterollal  Other  Tohal
Time of Testing, By Cltlzanehip Status, in Morcent 5 c=loc’s MelEs

Birject Frrolled ghdent Mot olled  Other  Total _ )
i k- GameE BOes Ratels K Azie L5, 5.6

ﬂrﬁm Tear | Year 2 égm égﬂu Nrell8, 0.2 19 70 13 59 1.4 31_9
L L] L Difference <124 0.0 31 28 05 6.1
Eq!mnrin; us 661 6@ L7 Al 1l LB 59 mltal 0562 42 1.8 Il 8 9 25
N5 7.3 84 62 15 16 1o 4 Sclence N5, U6 48 64 133 Bs  Be 1
Differsnce <8 21 45 24 104 5,2 Difference -6 44 136 =18 105 9.4
mthestlcs U5, 123 39 27 12 9 39 5 Bclology U5, M1 16 2.8 9.8 34 63 1
N5, 9.8 10,2 103 189 1.2 116 gl Wrell5, 9.1 98 M L0 87 153 2
Differce 2.5 63 7.6 57T 43 137 Difference -35.0 6.2 11, 22 54 100
Cvpiter Sel U5 5909 60 27 A5 Al 57 38 Senlth 1.3, 594 109 32 U9 6.2 55 4
NS, 355 73 B4 195 a8 125 lar NrellS, 4.8 248 14 152 86 W41 105
Differmce -4 13 97 =20 &7 6.9 Difference -6 139 92 03 14 8.8
Byl 05 810 3.9 2 91 1§ 13 ¥ French UE. 631 43 431 00 49 15 s
C NS BT g B0 105 U3 18 MUE B3 W 0] 162 8l 193 ]
Differene 413 (8 1.5 B89 80 120 Differece -278 68 58 -38 313 15,7
Chemistry US. 795 10 18 L5 10 il ™ Histoy U588 67 32 09 40 63 5
Rl 2.1 75 13 24 155 61 1 NrelS 366 97 W9 12 012 04 1
Boncmdcs U5, 721 40 16 123 5.0 0 1 Literstbure 0.5, 50.9 6.4 48 57 6k 56 %1
NS, 291 log 123 156 W9 167 LW NS, 31]3 81 13 4 19 170 48
Eﬂlﬁy US 656 57 37 198 1.5 1 ) Nedian (Diffscence)
N5, 284 2 U8 2l 1.8 15, 3
. _ L Edhie-Litar 1 10 15 -Dl 54 8.4
Bolay 05648 47 1.8 B4 4 4 U
M5 323 67 102 0 157 160 aw Note. Subject Tusts are ligtad In descending order vith respect b0 "quanti- -
Difference -R5 20 7.2 03 131 11l “Tatlve versus vertal ehasls” for the correspanding Elelds of sty (sse
Exdbit B and elated disozsion),
s - ] L - . ) l@ﬂﬁﬂgbﬁmug]@:mﬁms,mmn _
Boatin U5, 232 199 L6 L7 17 168 555 glven edustional level catepry, Rw-totals for 1.5, and perU.s, ;zrtmta;:
Mnls 103 W4 BE 136 13 a4 4 should equal 100.0, within romding Limdts,
Difference 59 55 0.0 01 65 a0
Pejchology US, 600 39 53 7.0 8.2 51 1558
MnllE 552 47 55 170 8.5 31  ledl
Dfference <48 08 03 00 03 id
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o Between 50 percent and 81 percent of U.S. examinees, except for Education
(23 percent), were enrolled undergraduates, but substantially lower per—
centages of foreign examinees were enrolled undergraduates (between 27
percent and 55 percent for tests other than Education [17 percent]).

o Proportionately more foreign than U.S. examinees were tested as enrolled
second-year J*"ate students or master’s degree holders, or were not
classifiab® 2S % level ("other").

Subject Test Performance by Educational Level

Table 6 shows Subject Test means for U.S. and non-U.S. examinees, and
differences between means, by educational level. Scaled-score means and non—
standardized scaled-score mean differences for all test takers, without regard
to educational level, are also shown (last colum of Table 6).

The Subject Tests are listed in descending order, Mathematics through
Education, with respect to the performance of non-U.S. examinees relative to
U.5. examinees, based on the ad"usted or standardized total mean differences
previously reported in Table 4. Thus, the raw (unadjusted) total mean scaled-
score differences reported in Table 6 are not in strict descending order.

The direction of U.S. vs non-U.S. differences in mean Subject Test
performance tended to be consistent across educational levels, especially for
Subject Tests on which one populaticn clearly outperformed the other.

o For the Mathematics, Spanish, French, Physics, and Chemistry Tests, for
example, with few exceptions, the performance of non-U.S. examinees at
each educational level was higher than that of their U.S. counterparts.
The opposite tended to be true for the Education, Political Science,
Geology, Biology, and Literature Tests

The relationship between educational level and test performance was
positive—Subject Test means tended to increase with educational level.

o Enrolled graduate stucdents and, to a lesser extent, unenrolled master’s
degree holders tended to have higher means than enrrjlled mﬁerg:aduates or
unenrolled bachelor’s degree holders. These trends were vhat more
consistent across tests for U.S. citizens than for non-U.S, c::ltz.gens

O Among U.S. citizens, on 13 of the 17 Subject Tests the means for m:‘lers

gfaduate level test takers (who constituted a majority of all examine
except in Bducation) were lower than the total mean. Ltﬁergraduaté test
takers had slightly higher than average means only for the Subject Tests
in Mathematics, Chemistry, Computer Science, and Engineering. Among non-
U.S. citizens, enrolled undergraduates had lower than average means an 9
of 17 Subject Tests.

0 Non-U.S. undergraduate-level examinees, typically underrepresented among
examinees tosted as undergraduates, outperformed their U.S. counterparts
on 12 of the 17 Subjer_:t Tests—all except the Literature, Biology, Geol-
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ogy, Political Science, and Bducation tests. These are Subject Tests on
which the average performance of non-U.S. examinees without regard to
educational level campared least favorably with that of U.S. examinees.

Other Examines

Table 7 provides summary data (percentages or means) for selected exam-
inee characteristics, by Subject Test and citizenship status. The base for
percentages or means varied according to data availability. The range of base
Ns involved is shown in the table. The data shovm in Table 7 are as follows:

1. Percent with undergraduate major in the same or related field
(U.G. major/Subject Test agree)

2. Percent naming a U.S. undergraduate school (U.S.UG Sch)

3. Percent female

4. Percent reporting better commmication in English (BCE status)

5. Percent with Ph.D. goal or postgraduate status

6. Mean year of birth (inversely related to age).

Median values are shown, by citizenship status, for the more quantita—
tively oriented and the more verbally oriented sets or clusters of Subject
Tests. For example, for U.S. and non-U.S. examinees taking the Engineering,
Mathematics, Computer Science, Physics, Chemistry, Econamics, Geology, or
Biology Tests (the more quantitative cluster) the median percentages reporting
undegraduate majors in the same or related field were 85.5 and 86.3, respect—
ively. Comparable medians for the 9 Subject Tests in the more verbal Subject
Test cluster were 81.1 and 73.9.

U.S. and non-U.S. examinees differed most with respect to undergraduate
origins and reported English language commmication status. Most U.S. exam-
inees attended U.S. undergraduate schools (medians of approximately 36 per—
cent for both the quantitative and the verbal fields) Cavparable mediang for
non-U.S. examinees were 20 percent and 38 percent. The higher median is for
the more verbal Subject Test cluster.

Similarly, most U.S. examinees reported better commmicaton in English
(BCE) status—the median across tests was about 96 percent. Among foreign
examinees, percentages reporting BCE status tended to be higher for the more
verbal Subject Tests (53 percent) than among those taking one of the more
qQrantitative tests (about 34 percent). BCE status was reported by cnly 36 per—
cent of non-U.S. French Test takers and by 28 percent of Spanish Test takers.

For Subject Tests in quantitative fields females were clearly in the
minority, while the opposite tended to be true for Subject Tests in the more
verbal fields. This pattern of sex differences in representation by field
tended to be consistent across citizenship classifications. Non-U.S. examinees
tended to be slightly clder than their U.S. counterparts (mean year of birth
was typically lower for non-U.S. Subject Test takers) and tended to be
samewhat more Ph.D.-oriented.
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Table 7

Selected Characteristice of Subject Test Takers, by Citizenship Status
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Test Performance in Relation to Examinee Characteristics

The relationship between each of these variables and Subject Test per-
formance is indicated in Table 8. For the five categorical (nominally coded)
variables, point biserial correlation coefficients indicate the direction and
relative magnitude of differences between the Subject Test means of the cate-
gories, Positive Eﬁefflclents indicate higher mean performance for the sub-
group with the higher na 1l code (for example, those with undergraduate
major/Subject Test ag’reaent those who attended a U.5.UG, females, and so
on), while negative coefficients indicate higher performance for examinees not
in the designated subgroups. For year of birth, the contimuous wvariable,
positive coefficients indicate a tendency for younger examinees to earn: higher
Subject Test scores (an inverse relaticnship between age and test
pecformance).

For degree goal, sex, and undergraduate origin, quite systematic trends
in relationships were present for one or both citizenship groups across all
(or almost all) Subject Tests.

o Ph,D. oriented examinees had higher means than did other examinees. This
was true for each of the Subject Tests ard for both citizenship categories.
For U.S. examinees, CDEflelEntS ranged from .20 (Political Science) to .45
(Mathematies); for non-U.S. examinees the comparable range was .06 (Education)
to .46 (Sociology).

o Males had higher means than did females. With one exception this was true

for each Subject Test and for both citizenship categories. Only among non-U.S.
citizens taking the Literature Test did females outperform males.

o Foreign test takers who reported U.5. undergraduate schools had lower

Subject Test means than did ﬂmse “who did not do so. This was true for all
tests except the Education Tést. The greatest disparities in average perform-
ance were for Psychology (r = =i31) and for Subject Tests in the more quanti-
tative fields (Mathematics [r = -.29], Engineering, Computer Science, Econom-
ics, Chemistry [r = =.21]). On most of the Subject Tests, U.S. examinees re-
porting U.S. institutionz tended to perform about as well as or better than
their counterparts not rep@rtlng U.S. undergraduate schools. The strongest
deviation from this trend was r = -.21 for U.S.UG among U.S. Spanish Test

takers.

For age, English language commmication status, and agreement between
undergraduate field and Subject Test, the patterns of correlation with Subject
Test performance were not as consistent across Subject Tests and/or citizen-
ship classifications as those for the other variables.

o The strongest direct relationship between age and test performance was in-
dicated for Spanish, French, and Education Test takers (negative coefficients
for year of birth in both citizenship categories ranged between -.12 and

—.33); the strongest inverse relationship between age and test performance was
indicated for Engineering and Camputer Science Test takers (positive coeffici-
ents for year of birth ranged between .17 and .22).
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of Subject Test performance in both citizenship categories. Of the 34 coeffi-
cients computed, only six exceeded .10 in absolute value. Having an under-—
graduate major in the same or a related field was more consistently positively
related to performance among non-U.S. citizens (positive coefficients for 13
of 17 Subject Tests) than among U.S. citizens (9 of 17 coefficients positive).

o Relative 1level of English proficiency, as defined by self-reported BCE
status, was not a consistently positive correlate of Subject Test performance
for foreign examinees. Better commnication in English (BCE) status was
clearly associated with better test performance in Literature (r = .48), Edu-
cation, Psycholegy, History and Music (r = .28), and, to a lesser extent, in
Geology (r = . 22) and Biology (r = .13), the two most "verbal” (least quanti-
tative) fields among those higher in quantitative relative to verbal emphasis.

For the Sociology and Political Science Tests, and Subject Tests in fields
ranking highest in quantitative relative to verbal emphasis (Mathematics,
Chemistry, Physics, Computer Science, Fconomics, and Engineering), the re-
lationship between BCE status and test performance was weaker and not con-
sistently positive—BCE coefficients ranged from -.11 to .04. For U.S. exam—
inees, BCE status was generally very weakly correlated with test performance.

However, for both non-U.S. and U.S5. examinees, performance on the Spanish
Test, particularly (r = -.32 and -.25, respectively), and, to a lesser extent,
the French Test (r = -.04 and -.03), was inverseiy related to BCE status. As
will be shown later, based on country of origin, many of the nonU.S. exam-
inees were native speakers of these languages.

34
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Section V: Differences in Subject Test Performance Associated
with Country of Cltizénship B

Previous sections have provided evidence regarding differences in Subject
Test performance between U.S. examinees and all non-U.S. examinees without
regard to country of origin, and the relationship between selected examinee
characteristics and test performance within the two general populations. fThis
section presents data on the Subject Test performance of foreign nationals in
classifications that introduce a measure of control for differences in 1lin-
quistic—cultural background—especially English-proficiency-related differ-
ences associated with country of origin.

Attention is focussed on regional-level rather than country-level data.
The representation of individual countries in the respective Subject Test
samples was not adequate to permit useful trend analysis. Regional-level data
were also limited, epecially for Subject Tests in Geology, Education, Music,
Political Science, Sociology, Spanish, French, History, and Literature.

Perspective for Evaluating Regional Differences
in Subject Test Performance

As indicated earlier, English-proficiency-related considerations as well
as geography were involved in defining the regional classifications employed
in the study, namely, Burope I, Europe II, Mideast, America I, America 1II,
Africa I, Africa II, Asia I, Asia II, and a collective "BEnglish" region. The
countries included in each classification are listed in Exhibit C (Section
II). Salient analytical elements in the regional classification model are
reviewed below.

The "English" classification, based exclusively on cammon English-lang-
uage heritage, includes Australia, New Zealand, Canada, England, Scotland,
Wales, and Ireland. With few exceptions, GRE examinees from thegse countries
report Erglish as the native language. For exanmple, in contingents of exam-
inees (both General Test and Subject Test takers) tested during 1981-82, more
than 90 percent reported English as the native language and/or better commni-
cation in English than in any other language (Wilson, 1984b, Appendix B.1l and

Appendix B.2). Some 7 percent of Canadian examinees reported better commmni-
cation in a language other than English, with French as the reported native
language.

For working purposes, all other regional contingents are assumed to be
camposed primarily of examinees for whom English is a second language (ESL
examinees). Scme English proficiency deficit in verbal performance is assumed
to be present (see Exhibit A and related discussion in Section I).

U.S.-bound students from countries in Group I regional classifications as
compared to those in Group II tend to earn higher average scores on the Test
of English as a Foreign Language and/or to have had more extensive practice in
the use of English in academic and other settings.
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A majority (from 50 percent to over 90 percent) of GRE examinees during
1981-82 frem countries included in certain Group I regions (all but Europe 1I)
reported BCE status, and U.S. bound nationals from these countries tend to
earn relatively high average scores cm TOEFL. The "high BCE, high TOEFL"
regional groupings are: ] -

Africa I, typified by Nigeria, Ghana, Kenya, Liberia;
America I, typified by Jamaica, Guyana, Trinidad, Bahamas, Cuba;
Asia I, camposed of India, the Philippines, and Singapore.

English is an official lanquage in many of these countries. However, non-
native patterns of English language acquisition are assumed for most of these
(and other Group I examinees) even though they report BCE status. These Group
I Subject Test contingents are assumed to be mede up primarily of BCE-ESL
examinees. BCE-ESL examinees tend to be more proficient (as measured by higher
means on TOEFL and the GRE verbal measure) than their BCOL-ESL counterparts
but less proficient, on the average, than native English speakers (Wilson
1982a, 1984a, 1984b).

A "low BCE, low TOEFL" pattern is characteristic of examinees from
several regions:

Europe II, typified by Greece and Turkey, with Cyprus, Finland,
Poland, Yugoslavia, the USSR, and so on;

America II, typified by Mexico, Argentina, Brazil, Chile, Peru,

Africa TII, typified by Algeria, Egypt, Ethiopia, Libya, and so on;

Asia II, typified by Japan, Taiwan, Thailand, People’s Republic
of China, Korea, and so on.

Mideast, typified by Iran, Jordan, Lebanon, Saudia Arabia.

U.S.-bound nationals from Europe I (western Europe, represented most
praminently in the Subject Test samples by West Germany, France, Spain, and
Italy, but including Belgium, the Netherlands, Sweden, Norway, Dermark, and so
on) have high average TOEFL scores. However, in contrast to Africa I, Asia I,
and America I examinees (who also tend to have above average TOEFL scores)
very low percentages of Eurcpe I GRE examinees report BCE status. Europe I,
accordingly, is 2 "low BCE, high TOEFL" region.

Examinee contingents from countries in predominantly ESL regions, both
Group I and Group II, tend to have much lower scores on the GRE General Test
verbal measure than the scores expected for U.S. examinees with comparable
quantitative scores (see Section I, Exhibit A and related discussion).

Regional Trends in Subject Test Performance

Subject Test means for all non-U.S. regional contingents represented by

en
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at least 10 examinees are shown in Table 9; means of U.S. examinees are also
shown. Table 10 provides means for 30 countries selected to represent the
respective regions; no America I country is included since none was represent-
ed by 10 or more examinees. Blank cells in the tables indicate no examinees;
asterisks indicate fewer than 10 examinees (see Table 2 and Table 3 for detail
on Ns for Tables 9 and 10).

Exhibit E lists in rank order the six regions (of the 10 shown in Table
9) whose contingents had the highest means on each Subject Test. Leading
countries of citizenship are also ranked. In ranking individual countries, the
mean for the collective "English" contingent was used rather than the means of
individual countries in the collective. Country-level means for all Subject
Test samples with 10 or more examinees are shown in the appendix. Regicnal
and country means higher than the mean for U.S. examinees are highlighted.
Means enclosed in parencheses are lower than the grand mean for a non-l. S,
examinees. For example, on the Mathematics Test, all of the six highest scor-
ing non-U.S. contingents had higher means than did U,S. examinees, including
same with lower than average means for non-U.S. examinees generally—for ex-
ample, (Asia II).

Trend Analysis

For trend analysis, the regional-level scaled score means shown in Table
9 were expressed as deviations from the means of U.S. examinees in U.S. stan—
dard deviation units. The resulting profiles permit assessment of the relative
standing of various non-U.S. examinee contingents on the respective tests.

Profiles of Subject Test means for three sets of regions are shown in
Figure 1. The horizontal 1line represents the means for U.S. examinees. Tests
are listed in descending order, left to right, with respect to quantitative
relative to verbal emphasis, from Engineering through Literature. Regional
profiles are not shown for the French and Spanish Tests, which call for separ—
ate consideration since they are not written in English.

o The left frame in Figure 1 shows profiles for Europe I (low BCE-higher
TOEFL), Europe TI (low BCE-lower TOEFL), and "English" examinees (native—
English speakers).

o The middle frame shows profiles for America I and Asia I (high BCE-high
TOEFL) vs America II and Asia IT (low BCE-low TOEFL).

o The right frame of Figure 1 shows profiles for Mideast and Africa II (low
BCE-low TOEFL) vs Africa I (high BCE-high TOEFL).

In a number of instances, profiles are not complete. For example, the
Eurcpe II profile has no points for Education, Music, Political Science,
Sociology, and History; Europe I has no data point for Education; America I
has no data points for Computer Science, Physics, Chemistry, Geology, and

<
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Exhibit E

Regional and Nsastiomal Trends in Subject Test Performance for Contingents
of Non-U.S. GRE Subject Test Takers, 1982-1984%
Tes: Regions (with N = 10+) llsted in rank order of mean
EY] (2 (3 (4) (5) (61
Engineeringf Eagl (EuropeII)(Amer II)
Mathematics** Eng (EuropelI)(Africail)
Computer Sci** Epgl (Asia II) (Europell)
Physica#** Engl] (Buropell)(Asia I)
Chemistry** Eng] (Asia I) (Amer I)
Economicg** Englis (EuropelI)(Africall)
Geology Eaglia (A= I (Asia II) (EureopeII)
Biolegy Englis (Asia I1) (Asia I) (Amer II)
Education Eaglish (Africa I)(Asia II) (Mideast)
Paychology#®* Eoglis (Mideast) (Europell)(Asia II)
Music* Englis (Asis II)
Englis (Asia I) (Asia II) (AfriecalIl)
Europe
History Eanglis
Literature English (Africa I)(Amer II) (EuropeIl)
Spanish** Europe I
French®® English
Six highest=scor puntry ntingents in rank order of mean¥*
(1) 2 ) 4) (5) O

Engineeriag#
Hathematice**
Computer Sci*#

Phyaica®* 0
Chemistry** Sri Lanka Tai

§c§fﬁm4ca** g§hg‘ﬁgﬁg Chile
eology

Biology Argentina Kore

Education o )
Paychology** Kong Singapore

Mugich# Korea) (Tailwan)

Political Sci (Japan) (Nigeria) (Thailand)
Socislogyf

History

Literature Japan) (Taiwan) (Korea)
Spanish#+

French**

%
* Only the six regional oF country contingents (N = 10+) with highest means
are listed. For Education, Political Sclence, Geology, Literature, History,
Soeciology, Music, French, and Spanish Teats, only a few countrey eontlngents
met this criterion. The mean for all "English” countries was used in the
country listings=-one or more Individual Eaglish countries ranked higher in
moet instances. See Table 10 plus Appendix for complete data on all
contingents with 10+ examinees. Highlight indicates mean equal to or higher
than that for U.S5. examineesz; (parentheses) indicate mean lower than the grand
mean for all non-U.S. examinees.

#* Grand mean for non-U.S5. examinees was greater than that for U.S. examinees;
# grand mean was approximately equal teo that of U.S5. examinees; others lower.
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Music through Literature; and so on. Regional Subject Test samples differ in
size and are relatively small for Geology and for Education through Litera-
ture. Despite these limitations, certain patterns are discemible.

o Strongest overall average performance relative to that of U.S5. examinees
was registered by the "English" examinees and by the predaminantly ESL
Europe I examinees. "English" examinees outperformed both U.S. examinees
(on all tests) and Eurcpe I examinees (on all except the Sociology Test).
Europe I examinees outperformed U.S. examinees except in Political
Science, History, and Literature. They also perfcrmed better than their
Europe II counterparts as well as other ESL contingents on all tests for
which comparative data were available, Their ESL Europe II counterparts
had means that were either approximately equal to or lower than those of
ESL examinees generally for tests for which comparative data were
available.

o

Lowest overall average performance relative to both U.S. examinees and ESL
examinees generally was registered by examinees from Africa I, Africa II,
and the Mideast. Africa II and Mideast examinees, but not Africa I exam-
inees, performed comparatively well on the Mathematics Test. However, for
all three contingents, average performance on other tests in the more
quantitative fields was comparatively low. For the other tests a tendency
toward comparatively low average performance appears to be present. Data
points are missing for several tests, however.

For Mathematics, Chemistry, Physics, Computer Science, and Econemics, the
all ESL means (not shown in the figqure) as well as the means for "English" and
Europe I test-takers were higher than those of U.S. examinees; for Engineer—
ing, the ESL mean was slightly lower. The performance of non-U.S. citizens on
the Mathematics Test was exceptionally strong relative to that of U.S. exam—
inees; All but two regional contingents (America I and Africa I) had Mathemat—
ics means that at least equaled the mean for U.S. examinees.

In evaluating the relative standing of the various regional contingents
on the Engineering, Mathematics, Computer Science, Chemistry, Physics, ard
Econamics Tests, it is useful to recall (fram Table 8, Section IV) that among
individuals, relative proficiency in English as reflected in BCE status was
essentially unrelated to performance on these tests; correlations ranged
between .00 and -.11. Note, for example, that high means were registered by
predominantly ESL contingents as well as by the "English" contingent, and that
"high BCE" contingents (for example, Africa I, America I) sometimes had lower
means than did ESL contingents generally.

For all of the remaining tests (Geclogy through Literature), ESL means
were lower than those of U.S. examinees, although not to the same extent. ESL
examinees performed comparatively better in Psychology, Music. and Sociology
than in Geology, Biology, BEducation, Political Science, and Literature. The
ESL Europe I contingent outperformed both U.S. examinees and "English" exam-
inees in Sociology.
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ance on all but the Sociology and Political Science Tests: Geology (r = .22),
Biology (.13), Education (.34), Psychology (.30), Music (.28), History (.29),
and Literature (r = .48). However, BCE status was essentially unrelated to
performance in Sociology (r = .00) and Political Science (r = .03).

Based on the limited regional-level and country-level data available for
the Frendi and the Spanish Tests (not included in Figure 1), on which non-U.S.
nees typmally outperformed their U.S. counterparts, a majority of the
fﬁrcﬂg‘; examinees taking these tests were from countries in which the daminant
native lanquage was either French or Spanish.

© Contingents from Eurcpe I (predominantly Spanish naticnals) and America II
(led by Colambia, Mexico, and Peru) were strongest on the Spanish Test. At
the regional level, on the French Test, both the small "English" conting-
ent (N = 15) which included 7 Canadians (possibly native French speakers),
and the Europe I contingent (N = 33), which included 23 French natmnals,
had lugh means. These trends are consistent with findings reported in the
previous section indicating negative correlations between BCE status and
performance on these tests for non-U.S. citizens (see Table 8 and related
discussiaon).

Discussion

The findings that have been reviewed are consistent with the mfkmg
hypothesis that the performance of nonU.S. examinees on Subject Tests in
guantitative fields is relatively independent of lmgLnstlcscultural back-
ground. ESL examinees typically outperformed U.S. examinees in Economics,
Physics, Chemistry, Camputer Science, and (especially) Mathematics, and had
only a slightly lower mean in Engineering.

ESL examinees generally did not perform as well, comparatively, on
Subject Tests in Geology and Biology, and in social science and humanities
fields, as on the more quantitatively oriented tests. Yet, U.S. examinees were
aut;e:famed by the predaminantly ESL contingent from Europe I in Geology,
Bmlggy Psychology, Music, and Sociology.

Data for the "English" contingent are assumed to be completely free of
effects associated with level of English proficiency. U.S.-"English" differ-
ences in performance, therefore, are attributable solely to factors other than
language—for example, differences in (a) degree of selection on general
academic ability and motivation, (b) the duration and intensity of concentra—
tion in the field of the test, (f:) general rigor of instruction, (d) curricu-
lum, and so on.

However, effects due to an English proficiency deficit and effects due to
other factors (such as those suggested above) need to be considered in
accaimt;ng for either U.S5. vs non-U.S-ESL differences or differences among the
various non-U.S. contingents in average Subject Test performance. The strong
performance of the Europe I contingent on several of the more verbal subject-
matter tests, relative to that of U.S. and "English" examinees, indicates that
negative effects associated with less than native levels of general English
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proficiency were more than offset by factors that were conducive to good per—
formance on tests of subject-matter achievement.

Differences in educational and cultural as well as linguistic background
are reflected in the regional classifications. For example, the content of
Subject Tests in social science and humanities fields such as history, litera-
ture, political science, sociology, education, psychology, and music tends to
reflect primarily U.S.-English-Western experience. The content of these tests
may be thought of as being implicitly biased culturally toward U.S. examinees
and non-U.S. examinees who have had the richest exposure to such experience,
The French Test and the Spanish Test are similarly biased, culturally as well
as linguistically, toward native speakers of these languages.

It is not possible, of course, to isolate language-related versus nen-
language-related effects in the data for ESL cantingents. However, non-lan-
guage related effects seem clearly to be primary in accounting for differences
in performance on the tests in Mathematics, Engineering, Computer Science,
Physics, Chemistry, and Economics. For Subject Tests in the social science and
hmanities fields as well, strong effects not due to English proficiency, per

se, appear to be present and may be more important than effects associated
with differences in general "English proficiency."

Additional perspective is provided by findings, reported in the following
sections of this report, based on data for restricted samples of Subject Test
takers with concurrent scores on the GRE General Test (SVOA samples). In these
samples, ESL examinees were found to perform better, relative to U.S. exam-
ineces with comparable quantitative ability, on Subject Tests (requiring
extensive disciplin:-specific English-language processing) than on the GRE
verbal ability measure (requiring equally extensive processing of English-lan-
guage content that is more general in nature).
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Section VI: Comparative Performance on GRE

. Subject Tests
_and the GRE General Test o -

A majority subgroup of examinees in each of the Subject Test (S) samples
had concurrent (same administration date) verbal (V), quantitative (Q), and
analytical (A) ability scores from the GRE General Test. Based on data for
these SWA samples, this section provides information regarding {(a) the level
of performance of non-U.S. examinees relative to that of U.S. examinees cn the
GRE General Test verbal, quantitative, and analytical ability measures as com-
pared to performance on the discipline-specific Subject Tests, and (b) for
non-U.S. citizens, the relationship of selected English-proficiency-related
background variables (BCE status and TOEFLEVL) to Subject Test scores and GRE

verbal, quantitative, and analytical scores (S, V, Q, and 3).

The average performance of non-U.S. examinees on the verbal and analyti-
cal ability measures was found to be systematically lower than that of their
U.S. counterparts. However, this was not true for either the quantitative
ability measure or the GRE Subject Tests. For those Subject Tests on which
non-U.S. means were lower than U.S. means (except for the Education Test) the
Subject Test means of non-U.S. examinees were relatively less depressed thar
their general verbal or analytical ability means.

BCE status (better commmication in English) and TOEFLEVL. (historical
TOEFL means of U.S.-bound national contingents ascribed to current examinees
from the respective nations) were found to be more closely related to perform—
ance on the verbal and analytical ability measures than to performance on
either the Subject Tests or the quantitative ability test.

Subject Test versus General Test Performance

Table 11 shows the mumber of examinees in each SVA sample, and the means
and standard deviations of Subject Test and General Test scores (s, v, 9, and
A) for U.S. and non-U.S. examinees. The total mumber of Subject Test takers is
also shown. Due to sampling considerations, the Subject Test means shown in
Table 11 tend to differ from the total Subject Test sample means that were the
focus of the analyses in the preceding sections. Except for the Computer
Science and Sociology Tests, the direction of the difference between Subject
Test means was the same in the selected SVOA sample as in the total Subject

The scales of the respective Subject Tests are not comparable, and Sub-
ject Test and General Test scales are not camparable. Accordingly, the means
of non-U.S. examinees on the respective tests were expressed as deviations
from the means of U.S. examinees, in U.S. standard deviation units. For the
Engineering Test, for example, non-U.S. and U.S. means were 583 and 612,
respectively, and the U.S. standard deviation was 103; the difference (—29
scaled score points) was divided by the standard deviation (103) to obtain a
deviation score of -0.28. The comparable V-score mean difference was -152
scaled score points; the U.S. verbal score standard deviation was 103, hence a
deviation score mean of -1.50; and so on.
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Table 12 shows the means of non-U.S. examinees expressed as deviations
fram the means of U.S. examinees in standard units, as described above.
Subject Tests are listed in descending order in temms of quantitative relative
to verbal emphasis ac defined by the mean discrepancy between GRE-Q and GRE-V
means of U.5. undergraduate majors in the corresponding fields.

The French and Spanish Tests, on which non-U.S. citizens clearly outper—
formed U.S. citizens, are treated separately, out of QW order, since they
test knowledge of languages and literatures that are foreign to native speak-
ers of English. As indicated in the previous section, many of the non-1J.S.
citizens taking these tests were fram French-speaking or Spanish-speaking so-
cieties and, by inference, had a "native language" advantage over their native
English-speaking counterparts or native speakers of languages other than
French or Spanish. On all three general ability measures, French Test and
Spanish Test takers had substantially lower average scores than ddid their
U.S. counterparts.

For the other Subject Test/General Test (SVQA) samples, the average per—
formance of non-U.S. examinees on the GRE verbal ability measure and, to a
lesser extent, the analytical ability measure was consistently lower relative
to the means for U.S. examinees than was their average performance on either
the quantitative test or the Subject Test.

o For the Engineering-Biology and Educatior-Literature clusters, the mean
deviation-score medians for GRE Verbal were -1.21 and -0.55, respectively.
Camparable medians for GRE quantitative and the GRE Subject Tests were
-0.13 and 0.09, and -0.03 and ~0.16, respectively.

These findings, especially those for the Bducation-Literature cluster,
indicate that foreign examinees tended to perform better relative to U.S.
examinees on tests involving extensive discipline-specific English-lanquage
verbal processing than on the verbal measure.

Correlations of Selected English-Proficiency-Related Variables
with Subject Test Scores and General Test Scores

Self-reported BCE status (better commmication in English, coded "1", wvs
other status, coded "0") was employed as an index of relative proficiency in
English. The BCE category includes not only native English speakers from coun—
tries classified as "English" but also nonnative speakers, typically from
countries with a strong English-speaking academic tradition (for example,
India, the Philippines). The TOEFLEVL variable was derived by ascribing to
each examinee from a given country the mean TOEFL total score for all U.S.—
bound TOEFL takers from that country (Educational Testing Service, 1983). Ex-
aminees from all "English" countries were assigned a TOEFLEVL score of 625,
higher than that reported for any TOEFL contingent. TOEFLEVL reflects both
English-proficiency-related background differences and other background dif-
ferences associated with country of origin. For example, U.S. bound nationals
from more highly developed countries—with strong educational systems and
academic heritages—tend to earn higher TOEFL. means than do contingents from
less highly developed countries.
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Table 12
Subject Test and General Test Means of Non-U.S. Examinees

Expressed as Deviations fram the Means of U.S.
Examinees, in U.S5. Standard Deviation Units

Subject Test Deviation of foreign examinee mean from U.S. mean on
tests designated in U.S. standard deviation units
(N)* GRE-5 GRE-V GRE-O GRE-A
Engineering (766,2689) =0.28 -1.50 -0.36 -1.25
Mathematics (288,1103) 0.56 ~1.18 0.11 -0.81
Camputer Sci  (390,1039) ~0.08*%* -1.24 0.14 -0.78
Physics (392,931) 0.39 -1.40 =0.11 -0.99
Chemistry (539,877) 0.03 -1.32 =0.28 =1.17
Econamics (750,1065) 0.11 -0D.97 0.06 -0.86
Geology (486,214) -0.31 -0.84 =0.17 =0.75
Biology (1077,1374) -0.40 -0.91 -0.15 -0.85
Education (614,164) =0.48 -0.43 0.19 -0.60
Psychology (1093,1189) 0.37 =0.15 0.20 =0.16
Music (359,129) 0.31 -0.63 0.08 -0.48
Political Sci  (369,259) =0.66 -0.98 -0.11 -0.89
Sociology (351,68) 0.03** -0.45 0.37 -0.40
History (411,97) -0.19 -0.59 0.09 -0.35
Literature (673,334) =0.16 -0.55 0.03 -0.59
Spanish (261,38) 0.56 -0.80 -0.47 -0.80
French (319,46) 0.50 -0.70 -0.48 -0.58
Median deviation
Engin — Biology -0.03 -1,21 -0.13 -0.85
Educ - Literature =0.16 -0.55 0.09 -0.48

Note. The data in this table are for the SVQA-sample—Subject Test (S)
takers with concurrent verbal (V), quantitative (Q), and analytical
ability (A) scores on the GRE General Test. For each test, the mean for
foreign examinees was subtracted from the mean for U.S. examlnees, ard
then divided by the standard deviation of scores for U.S. examinees.
For foreign nationals taking the GRE Political Science Test, for example,
the mean was 0.66 standard deviations (~0.66) lower than that for U.S.
examinees; their GRE Verbal mean was 0.98 staniard deviations lower
(-0.98), and so0 on. The direction ahd/ar the magnitude of observed
differences between Subject Test means in the SvQA sarrg;le may not be
the same as that reported for the S-samples in previous sections.

* The initial entry is the number of U.S. examinees, and the second entry
is the number of non-U.S. examinees, in the SVQA-samples.

** Change in direction of difference from that in the S-sample.
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Correlations of BCE status and TOEFLEVL, respectively, with Subject Test,
verbal, quantitative, and analytical al:oll;ty scores (S, V, Q, and A) are
shown in Table 13. For all Subject Test takers, the carrelatmn between BCE
status and TOEFIEVL was r = .46.

o For the French and Spanish samples (both comparatively small), BCE status
was associated with lower average performance on the Subject Tests
involved (r = =-.15 and -.40, respectively), but higher performance on V,
Q, and A (all coefficients were positive). It is useful to recall (from
Table 12) that the French and Spanish Test takers had substantially lower

means cn all three general ability measures thdfl dld their U.S. f;gm.mter

parts, almost exclusively BCE examinses.

o In the other Subject Test/General Test samples, there was a clear tendency
for both of these background variables to be more closely associated with
performance on the verbal and analytical ability measures than with per—
formance on either the Subject Tests or the quantitative ability test;
performance on the quantitative ability measure was more independent of
language background than performance on Subject Tests.

0 BCE status and TOEFLEVL were typically more highly correlated with per-
formance on Subject Tests in the Education-Literature cluster (more ver-—
bally oriented) than in the Engineering-Biology cluster (more quanti-
tatively oriented). These variables were less highly correlated with the
Subject Test scores than with general verbal test scores, however.

o Although the foregoing pattern was common to both background variables,
the TOEFLEVL variable typically was more highly correlated than BCE status
with Subject Test performance, as well as with performance on the GRE
verbal and analytical ability measures. This was especially true for
samples involving Subject Tests in Economics, Political Science, and

Sociology, For these sanplés, BCE status, the more direct measure of
individuzal differences in relative English proflclency, was neqgligibly
correlated with Subject Test scores (.01, .07, and =-.00). TOEFLEVL, which

reflects both English proficiency and other bm:kgrmmj differences associ-
ated with ratmnglﬁg;;%m, correlated .29, .43, and .44 with these Subject
Test scores. In each of these instances, examinee contingents fraom western
Europe (Eumpe I) had comparatively hlgh Subject Test means (see Figure
1). Europe I is a "low BCE — high TOEFLEVL" region composed of countries

with a.very strong academic tradition.

The higher correlations for TOEFLEVL than for BCE status suggest that
Subject Test performance may be more sensitive to, say, academic bac:kgrcuﬂ

factors linked to country of origin than to similarly-linked differences in
level of "general English proficiency" per se.
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Table 13

Correlation of Two English-~Proficiency-Related Variables with Scores
on the GRE Subject Test and the GRE General Test: Foreign Examinees

- Variable correlated with test scores
Subject Better commnication in TOEFLEVL (TOEFL country-means
Test (8) English = 1 vs other = 0% a<cribed to eitizens)**

N 5 v Q A N s v Q A

Engineering 2689 00 34 =03 09 2371 19 47 14 29
Mathematiecs 1103 =04 42 03 20 956 20 57 17 40
Computer Sci 1039 =04 33 =07 11 880 20 49 10 30
Physics 931 -10 45 =01 22 800 09 52 12 34
Chemistry 877 =06 34 =04 15 732 14 43 12 30
Economics 1005 01 38 -07 16 976 29 56 (o]:] 39
Geology 214 29 50 11 32 187 43 51 21 42
Biology 1374 18 38 =02 21 1202 37 47 10 35

Education 164 31 31 -01 28 144 46 55 12 35
Psychology 1280 33 43 10 31 1189 29 39 09 25
Music 129 19 54 -05 40 120 26 53 02 38
Political Sei 259 07 24 -29 09 231 43 45 =06 29
Sociology 68 =00 28 -23 06 66 44 61 -05 31
History 97 34 50 -04 33 86 40 58 -11 26
Literature 370 47 49 -03 27 334 58 57 =05 40
Spanish 38 -40 46 26 09 32 -0l 31 -05 -02
French 46 -15 40 30 44 43 23 47 21 39

Median coefficient )
Engin - Biology =02 38 =02 i8 20 50 12 34
Educ - Literature#** 3] 43 -04 28 43 55 -01 31

* The BCE (better communication in English) category includes both native-
English speakers (NS) and non-native speakers of English (NNS) who reported
better communication in English than in any other language. Positive point
biserial correlation coefficients (decimal omitted throughout) indicate that
examinees reporting "better communication in English" had higher means on the
designated tests; negative coefficients indicate the opposite. '

** The TOEFL Total mean for large contingents of U.S.-bound nationals from a
given country (ETS, 1983) was ascribed to GRE examinees from that country. An
arbitrarily selected (highest) TOEFLEVL score of 625 was ascribed to
‘predominantly NS) GRE examinees from Great Britain, Canada, Australia, and
New Zealand. Positive coefficients indicate that examinees from countries
whose U.S.-bound nationals typically obtain higher average scores on TOEFL
tended to have higher scores on the designated GRE test than those from
typically lower-scoring country-contingents; a negative coefficient indicates
the opposite. Individuals without data on country could not be included.

*** Data for the French and Spanish Test takers we.e not included in computing
these median coefficients.
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Section VII: Petfamm@&:bgectmstsarﬁﬂgﬁﬁgrtal Test
) Relative to Expectancy for U.S. Examnees: Regression Analysis

The principal themes in findings that were reported in the preceding
section may be summarized as follows:

O Non-U.5. examinees performed coamparatively better on the GRE Subject
Tests, regardless of verbal /quantitative emphasis, and on the GRE quanti-
tative ability measure, than on the GRE verbal and analytical ability
measures.

o English-proficiency-related background variables were found to more highly
correlated with verbal and analytical test performance than with perform—
ance on the quantitative test or with Subject Test performance, regardless
of degree of quantitative relative to verbal emphasis.

o Performance on the GRE quantitative ability measure was essentia;ly wire—
lated to BCE status—the measure of relative proficiency in English.

o Peffcsmlam‘:e on some, ]:ut nc,:t all (EE ':‘ubgect Tésts in PrllTEflly verbal

The analyses reported in this section extended lines of inquiry related
to these themes by examining discrepancies between the cbserved Subject Test
scores of non-U.S. examinees and the scores that would be expected for U.S.
examinees with camparable General Test scores. These analyses, like those in
the preceding section, were based on the restricted SWPA-—samples—that is,
Subject Test (5) takers with ocmourrent verbal (V), quantitative (Q), and
analytical (A) ability scores from the GRE General Test.

Methodological Rationale and Bnalytic Procedure

It has been established that the average performance of foreign ESL
examinees on the GRE verbal ability measure is much lower than expected for
U.S. examinees with comparable scores on the quantitative ability measure. The
depressed verbal performance 1is assumed to reflect an English pmf;c;ency
deficit (EPD). The lative Verbal Performance Index (RVPI) has been used in
previous studie ﬁ?ﬁéa, 1985) as a measure of degree of EFD in the
verbal test prin v HLT, examinees.

(1) anes g epancy V-V.q, where V = the observed wverbal
abiiity scor. : the score expected for U.S. examinees with
camparable quantice. .ve scores, using u. S. regression egquations.

Underlying interpretation of the RVPI is the working assumption that
although the verbal scores of foreign ESL examinees are depressed, relative to
those of U.5. and other native English-speaking examinees, by less than native
levels of English proficiency, this is not true for their GRE quantitative
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scores. The GRE-Q scores of ESL examinees are assumed to provide basically
valid indicators of level of general quantitative reasoning ability regardless
of linguistic or other background differences. It is assumed further that the
verbal (and analytical) scores as well as the quantitative scores of non-U.S.
examinees from major English-speaking societies are camparable to those of
U.5. examinees.

Given these assumptions, non-U.S. "English" examinees are expected to
have mean RVPI values approaching zero, and the RVPI means of contingents of
non-U.5. ESL examinees are expected to be negative. For naticnal contingents
of ESL examinees, RVPI means should vary directly with general English-lan-
guage background differences associated with country of origin.

‘The logic underlying development and interpretation of the RVPI was ap-
plied in assessing the performance of foreign examinees an Subject Tests rel-
ative to expectation for U.S. examinees. The analyses were designed primarily
to evaluate the working hypothesis that foreign ESL examinees should perform
better, relative to U.S. examinees, on Subject Tests with discipline-specific
English content than on the GRE verbal ability measure.

To evaluate this hypothesis, Relative Subje erformance Indices
(RSPI) analogous to the RVPI were employed in the analysis. B B

(2) RSPI = 8 — S.q = where S is a Subject Test score and S.q is the
score predicted using the regression equation for a U.S. sample.

The discrepancy between S and S.vga (S-S.vga), where S.vc@a = § predicted
from V, Q, and A, using a U.S. regression equation, is also of interest. Both
V and A scores for ESL examinees are depressed by factors associated with gen-
eral BEnglish proficiency deficit (EPD). If Subject Test performance is 1less
sensitive to English proficiency than is Verbal Test or Analytical Test per—
formance, U.S. equations employing all three General Test scores are
to underestimate Subject Test performance systematically in samples of ESL
examinees, but not in samples of native English-speakinc foreign nationals.

Procedure

In each of the 17 U.S. SWa-samples, egression equations for v.q, S.q,
and S.vga were derived.* Predicted scores and the relevant discrepancy values
were computed for individuals in the corresponding non-U.S. S5Wh-samples. Mean
RVPI (mean V-V.q) and mean RSPI (mean 5-5.q) values and mean S-S.vga residual
values (or mean discrepancies between observed and predicted scores) were
camputed for various subgroups of examinees within each non-U.S. Subject Test/
General Test sample: (a) non-U.S. "English" examinees, (b) all other non-U.S.
examinees (predominantly ESL examinees), and (c) regional and national contin-
gents with Ns equal to or greater than 10.

*Detailed results of the regression analyses in the U.S. samples and data on
the patterns of correlations between Subject Test and General Test scores for
U.S. and non-U.S. samples are provided in the appendix.
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To facilitate comparison of the various mean discrepancy indices (mean
RVPI, mean RSPI, and mean S-S.vga), the camputed mean "observed minus predict-
ed 5:(3:&" discrepancies or residuals (which were in scaled-score units, not
camparable across tests) were transformed into standard units. Each mean
residual was divided by the standard error of estimate (SEest) associated wit

the U. S. Tegression equation used to develop the relevant predicted score (see

appendix for the equations and the associated standard errors of estimate).

These mean "residual" values indicate the direction and the average
extent of deviation of cbserved scores on the deperdent test variables from
expectation for U.S5. examinees with comparable scores on the General Test
predictor(s) involved.

géffcfmam:é tha:jx in the IEE: verbal tést perfamance af 'ESL exanunees—@at 15,.
mean RSPI should tend to be greater (algebraically) than mean RVPI,

Firdings

RVPI, RSPI, and S-5.vga means, in SEest units, are shown in Table 14 for
all ESL examinees and for nonU.S. "English" examinees. For the predominantly
ESL contingents of French and Spanish Test takers, means for "English" test
takers (N < 10 for both tests) are not shown; the ESL means for these tests
include data for the small "English" contingents for which Ns are shown.

inevalmtulgtlaesé data it is important to keep in mind that all the
camparisons are "relative to expectation for U.S. examinees with comparable
scores on designated General Test predictors." Positive means indicate
average test performance equal to or better than expected for U.5. examinees,
while negative means indicate the opposite.

Data for the "English" contingent are assumed to be campletely free of
effects due to English proficiency deficit. Some EPD effects (for example,
diminished speed of verbal processing) are assumed to be present for contin-
gents of ESL E‘HEITIJ.I‘!EEE. As expected, t.he EVPI (Rglat:.ve Ve::bal E‘erfc:gnance

-0. B dmvn to -l1. 9. For "E’lgllsh“ examinees the RVEI means fluctuated “arcund
0.0, ranging from 0.7 to =0.3. These findings support the assumption regarding
E-xgllsh proficiency deficit effects in ESL data but not in the "English" data.

For "English" examinees, all Relative Subject Test Performance Index
(RSPI) means were positive, ranging from 0.1 (Education) through 1.0 (Mathe—
matics) indicating that Subject Test means were higher than expected for U.S.
examinees with comparable quantitative ability by between 0.1 and 1.0 standard
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Table 14
Subject Test and Verbal Test Performance of Non-U.S. ESL Examinees,

and of Non-U.S. "English" Examinees, Relative to Expectaticn
for U.s. Examinees with Similar General Test Scores*

i

f

Subject _Non-U.S. "English" examinees __Non-U.S. ESL ¢vemin
N  RWI FRSPI S-S5.VA N RVPI RSE |

2519
1001 -1.8
948 -1.8
777 -1.9
821 -1.5
938 =1.5
157 -1.5
1146 -1.2
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Note. ESL Ns and means shown for French and Spanish are for al
examinees, including the small "English" contingents.

* RVPI = Relative Verbsl Performance Index = V-V.q, the discrepancy between
the observed verbal score (V) and the V score predicted from GRE-Q (V.q) using
U.S. regression equations (from appendix B-1). The difference between cbserved
and predicted scaled-score means was divided by the standard error of estimate
associated with the regression equation used.

RS2I = Relative Subject Test Performance Index = 5-5.¢, a discrepancy index
involving the difference beteen Subject Test score and score predicted fram
GRE-Q using a U.S. regression equation. Computed scaled-score mean differences
were transformed into SEest units, as for the RVPI.

5-5.vga = Subject Test score predicted fram all three General Test scores,
using U.S. regression equations. Computed mean discrepancies were expressed in
SEest units.

Positive means indicate better than predicted performance while negative
means indicate the opposite.
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error of estimate (SEest) units. The findings when Suhject Test score (S) was
estimated by equations that employed GRE-V and GRE-A, as well as GREQ, were
almost identical with findings when S was estimated from GRE-Q alone. This
means that level of Subject Test (5) performance estimated from GRE-Q alone
was quite similar to the level estimated from an equation including GRE-V and
GRE-A, as well as GRE-Q.

Such was not the case, however, for the ESL examinees. RSPI means were
systematically lower than S-S.vga means.

o For example, th: Pngineering Test mean for ESL examinees was lower than
expacted for U.S. examinees with similar GRE-Q scores by 0.1 SEest units
(mean:s RSPI = -0.1); when GRE verbal and analytical scores were added as
predictors, Engineering performance was better than expected by 0.5 SEest
units (mean S-53.vga = 0.5); for Music, ESL examinees performed about as
well as expected for U.S. examinees with similar GREQ scores (mean RSPI =
=0.0), but much better than expected for examinees with similar GRE-V,
GRE-A, and GRE-Q scores (mean S-5.vga = 0.8); and so on.

i

By inference from this pattern of findings for ESL examinees, use of
equations that included the depressed GRE-V and GRE-Q scores as pz:eait:tozs

resuited in systematically lower estimates of Subject Test scores than use of
equations including only the GRE-Q score as a préé;t;tar—that is, S.vga was
lower than S.q. The similarity between S.vga and 5.q in the "English" sample
and the systematic differences between these two predicted values for the ESL

sample have interpretive implications.

o The differences in findings reflect primarily the presence of EFD (English
pmﬁlcienc:y defict) effects in verbal and analytical performance for ESL
e;;am;nees Izut not for "E.‘ngilsh“ exanunees. In @E-fz:ee sanples, est;mates

parable tg est;mates based on V, Q, ‘and A (s. vqa) Hmever, in the ESL
samples, the use of V, Q, and A as predictors resulted in systematic
underestimates of Subject Test scores. This suggests that for ESL contin-
gents, S.q (an estimate of Subject Test performance based solely on GRE-Q)
provides a more valid basis than does S.vga (an estimate based on all
three General Test scores) for comparisons with U.S5. examinees "of campar-—
able general ability."

For the all-ESL. sample, RSPI means were positive for Mathematics, Fhys-
ics, Chemistry, Economics and Music. This indicates average performance equal
to or better than expected for U.S. examinees with comparable GRE-Q scores.
RSPI means were slightly negative for Engineering (-0.l1) and Psychology
(=0.2), samewhat more negative for Computer Science and Sociology (-0.4), and
increasingly more negative for Biology, Geology, History, Literature, Politi-
cal Science, arxl Education (from -0.5 to -1.l1). However, in each case (except
Education), the negative Relative Subject Test Performance (RSPI) mean was
higher algebraically than the corresponding Relative Verbal Performance Index

mean—RVPI means were -1.0 to -1.9, except for the Psychology, —-0.8, French,
and Spanish Test samples, both -0.5).



52~

Regicnal Trends: RSPI vs RVPI

Relative Subject Test Performance Index and Relative Verbal Performance
Index means for regional SVDA contingents with at least 10 examinees, and Ns
for all contingents, are shown in Table 15. Exceépt for the Mideastern and
"English" contingents, intra-regional classification (I versus II) was based
on distinctions associated with country of origin in characteristic patterns
of English lanquage acquisition and usage and/or TOEFLEVL (see discussicn in
Section III and Section V).

Group I includes countries whose U.S. bound naticnals, typically, were
judged to have higher levels of proficiency in English and/or richer English-
language backgrounds than examinees from countries in Group II. Inspection of
the RVPI means indicates that, according to this index, the distinction is a
valid one—that is, Group I RVPI means were generally higher than Group II
RVPI means. However, as was true for ESL examineces generally, mean RSPT values
were higher than the corresponding mean RVPI values (except for Education) in
both Group I and Group 1II contingents. This was true for the more
quantitatively oriented Subject Tests as well as the more verbally oriented
testsi

Evaluation of trends by region is limited by the absence of means for
many regions, especially for Subject Tests in social science or humanities
fields on which ESL examinees generally performed below expectancy for U.S.
examinees (Education, Political Science, Sociology, History, and Literz' -e in
English). "English" examinees had positive RSPI means on all thest a5ts,
indicating performance better than expected for U.S. examinees with con marable
GRE-Q scores. For Literature, Asia I examinees (from India, Singapore, the
Philippines) also had a positive RSPI mean. In Sociology the Europe I contin-
gent was very strong (RSPI mean = 0.4). Other regional RSPI means among the
limited mmber available were negative.

For most of the Subject Tests, regardless of quantitative or verbal
emphasis, performance better than expected for U.S. examinees was registered
not only by the "English" SVQA contingents but also by the ESL west European
(Europe I) contingents. Europe I also had better than expected means for
Psychology and Sociology as well as for the French ard Spanish Tests. RSPI
means were negative only for the Political Science, History, and Literature
Tests (-0.1, -0.2, and -0.3, respectively).

For Mathematics, Physics, and Chemistry, better—than-expected average
performance was registered by almost all regional contingents. RSPI means were
positive for regional contingents differing widely in mean RVPI and associated
English-proficiency-related background variables—from Asiz II, with mean RVPI
typically below -2.0 to "English," with no EPD (English proficiency deficit).

On the Economics Test, only contingents fram Europe I, America I, ard
America IT had positive RSPI means. Among the major regional Engineering and
Camputer Science contingents, only the "English" “and Eurcpe I examinees per-
formed above expectancy for U.S. examinees with camparable "general ability”
as indexed by the GRE-Q score. For other regions, average performance on the
Camputer Science Test was lower relative to expectancy than performance on the
Engineering Test.



Table 15

Summary of RSPI and RVPI Means for bbﬁsU,$. SVDA Exami
Classified by World Region (N = 10+ only)

Number of SWA examinees

ENEINE MATHER COMP.5 PHYSIC CHEW'S GEOLOE ECOMOM BIOLOG EDUCAT PSYCH. HMUSIC POL.SC 30CI™' SPANTS FREHCH HISTOR LITERA
EHELISH 170 Loz 1 15% 54 57 127 22a £1 7ia =9 13 18 H a 41 124
ELROPE I 167 155 93 ksl &7 29 145 163 L [} & 24 16 11 1z 15 47
ELROPETX 208 az 41 58 52 17 53 Ed 3 bl 3 5 2 -] [ 2 15
HIDEAST 282 55 &n k- &5 1% 28 % & 52 F 14 L ] 1 1 L
AFRICA I 75 20 12 12 s a L1 &7 13 Z1 3 1 7 1 ] % 7
AFRIEAIL 7 21 22 24 19 & 27 ey 3 7 o 7 1 [:] i H 7
1ER 31 5 L L 1% 3 13 33 7 32 1 5 z 3 5 3 3
213 71 aa al L 20 147 a0 15 1.1} 9 15 3 10 7 L] a
37z 75 121 ips 17% 13 21 173 & a7 H 17 5 -] 1 1 42
Tk 364 317 225 z1a 28 285 260 37 aa 33 a7 2z 5 5 1% 75
a2 12 29 2 E -] ’ 1% 3 139 3 3 ] [} [} ] L]
2379 %2 a8z [LH] 717 187 580 1212 187 1202 1E1 B3l &7 EH 43 -3 337
310 151 157 129 140 27 a5 142 15 7a a8 a8 1 & 3 a 13
2689 1103 1619 i1 ar7 Z1a 1045 1374 16  12an 129 E59 &4 b L] 7 370

Relative Subject Test Performance Index (RSPI) means

EHEINE HATHEM COMP.3 PHYSIC CHEMIZ GECLOG ECOHOH BIOLOEG EDLCAT MUISIC POL.SC SOCIOL SPANIZ FHENDH HISTOR LITERA
EHGLISH 6.3 1.0 6.5 8.4& 0.5 8.5 a.9 8.1 6.8 0.5 0.3 [ [ 6.3 6.a
EURGPE I 6.4 1.1 0.3 0.4 0.5 0.2 0.5 - -8.1 0.% 1.9 1.5 =0.% -0.3
EUROPETI =0.1 6.4 =0.3 a.3 =6.2 =1.% 0.1 - L - L =0.5
HIDEAST =0.1 6.2 H 8.5 =8.2 =1.3 -5 = =0.9 - - [ &
AFRICA I =0.1 =0.2 a 6.1 =0.9 - -1 =a. - =0.5 L] - L] -
AFRIEAIY =-8.1 0.& =& 0.% 0.3 L] 2 L L] [ [ L]
AHMER 1 1 - - - 6.1 - <1 - L - - ] & &
AHFER IT =0.0 0.8 0.0 0.5 0.6 1 ) =8, & -5 - 1.k - - -
ASIA I 0.2 0.1 8.5 0.2 6.2 -2 .2 - .7 - * * 6.1
ASIA I =0.2 a.5 9.5 0.7 8.z 9 - =1. =0.3 & =1.1 - & =1.2 =1.8
OTHER a.a 1.0 s - J [ - [ ]
TOTAL =0.1 6.4 B 0.5 8. . 8.1 =0, ] 7 =0.3 0.6 0.8 =8.2
HOT LIST =0.1 6a.% 8.7 -] -5 =0.1 =1. o - - - -
&R TOT =0.1 0.% 0.6 [- 0.3 0.1 -8. g. & -0.3 8.6 0.8 =0.3%

Relative Verbal Performance Imdex (RVPI) means

EHEINE HATHEH COWMP.3 PHYSIC CHEHIS GEOLOE ECOHON BIOLDG EDUCAT PSTCH. HMUSIC POL.SC SOCIOL SPANIS FEEMCH HISTOR LITERA
EHGLISH 0.2 $.0 8.1 8.0 g.4 6.7 - - §.2 D.3
EUS0PE I 6.8 & & =1.0 =@.6 0.6 =6.3 =-1.1 a
EWWOPEXI 1.4 - & i . [} E
HIDEAST 1.7 = L - L4 - -
AFRICA I 6.9 -8.3 - & L L -
AFRICAII & L] - - - L3
AHER I .5 & & & - - - -
ARER II -5 =0.2 - - 0.1 L] L] L
ASIA I .7 [ [ - - & =0.4
ASIA IX - =Z.0 =E.% =:.5 = L] =2.2
OTHER .5 L3 -
TOTAL -8 -7 =0.9 =1.1 =0.6 8.5 -0.8 =0.7
HOT LIST .3 & & - L] - - =0.&
&R TOT N .7 =0.8 =1.1 -6.& =8.5 -p.8 -@4.7

ERIC
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In Psychology, other than the "English" and Eurcpe I contingents, only
the Asia I contingent had a positive RSPI mean. For Emlcgy only the
"English," Eurcpe I, and Pmerica II contingents had positive RSPI means; a
similar pattern c:btamed for the Geology Test although comparative data were
not available for all regians. These are the two least quantatively éfleﬂt&ﬂ
Subject Test fields.

On the French and Spanish Tests, the Europe I and America II contingents
registered very strong performance relative to expectancy for U.S. examinees.

Discussion

Non-U.S. regional contingents are assumed to differ among themselves and
from U.S. examinees not only with respect to levels of general "English pro-
ficiency," but also with respect to degree of selection on academic and moti—
vational variables and educational background variables such as, for example,
duration and intensity of concentration in the field of the Subject Test, cur-

ricular content of educational programs, and so on.

On balance, the findings suggest that the amount of between-means vari-
ance in Subject Test scores that can be attributed to differences in English
proficiency, per se, is comparatively limited for most of the tests, especi-
ally for the tests involving more quantitatively oriented subject matter.
This ;5 clearly the case for the tests on which ESL examinees outperformed
U.S. examinees with camparable "ability" as reflected in GRE-Q scores.

Depressing effects due to English proficiency deficit (EPD), per se, that
may be present in data for tests in which ESL examinees typically performed
below expectancy for U.S. examinees cannot be differentiated clearly from
other effects.

For tests in the social sciences and humanities fields, cultural-linguis—
tic background undoubtedly tends to be more important ﬂ';an for tests in the
more quantitatively oriented fields. The findings for Asia I and Asia II are
illustrative. For Subject Tests in Engineering, Mathematics, Computer
Science, FPhysiecs, and C‘hermst.ry (the five most quantitatively oriented
fields), Asia I and Asia II examinees had cmparable RSPI means. However, on
the Geology and Biology Tests, and on the social science and humanities tests
(for which comparative data were available), Asia I examinees performed much
better relative to expectancy than did Asia II examinees. On the Literature in
English Test, for example, RSPI means were 0.1 and =1.5, for Asia I (includ-
ing India and the Philippines) and Asia II examinees (from Japan, Korea,
Taiwan, and so on), respectively.

The Subject Tests in the social science and humanities fields emphasize
knowledge, understanding, and concepts that stem primarily from U.S.-"Eng-
lish"-"Western" experience, shared more by Asia I than by Asia II examinees.
Subject matter in the basic sciences on the other hand is inherently struc-
tured; thus, the Subject Tests in these fields are free of comparable bias.

-]



—55~
References

Erldgaan E., & éaflsan, 5. (1983) Survey of acadamlc: wntlng tasks

BEprt No. 15; alsdE‘IS RR—BB—lS) E’zmcet@n, Na: Eﬁt:at;cmal Testing
Service.

Educational Testing Service (1983). TCEFL test and score marual. Princeton,
NJ: Author. -

Bducational Testing Service (1984). GRE guide to the use of the Graduate
Record Examinations 1983-84. Princeton, NJ: Author.

Educational Testing Service (1984a). T+ ~™ information bulletin, 1984-85.
Princeton, NJ: Author. — n

Educational Testing Service (1984b). GRE Subject Tests descriptive booklet.
Princeton, NJ: Author. ' — ]

Erickson, M., and Molloy, J. (1983). "ESP test development for engineering
students," in Oller, J. W. (ed.). Issues in language testing research.
Rowley, MA: Newbury House Publishers,

Powers, D. E. (1980). The relationship between scores on the Graduate
Management Admission Test and the Test of English as a Foreign Language
(TOEFL Research Report No. 5). Princeton, NJ:  Educational Testing
Service.

Vardon, J. (1985). Panelist, cited in Bales, J. (July 1985), "Educaticnal
excellence push assailed," APA Monitor: Washington, D.C.: The American
Psychological Association. )

Wilson, K, M. (1982a). QBT and GRE Aptitude Test performance in relation to

language and scores on TOEFL (TOBFL Research Report No. 12; also
. Princeton, NJ: Bducational Testing Service.

Wilson, K. M. (1982b). A comparative analysis of TOEFL examinee character—

istics (TOEFL Research Report No. 11; also EIS RR-82-27). Princeton, NJ:
lucational Testing Service.

Wilson, K. M. (1984a). Foreign nationals taking the GRE General Test:
Highlights of a study (GRE Board Professional Report No. 81-23aRP; also

ETS RR-B4-23). Princeton, NJ: Bducational Testing Service.

Wilson, K, M. (1984b). Foreign nationals taking the GRE General Test during
1981-82: Selected characteristics and test ~ performance (GRE Board
Professional Report No. 8l1-23bP; also EIS RR-84-39). Princeton, NJ:
Educational Testing Service.

Wilson, K. M. (1985). Factors affecting GAT predictive validity for foreign
PEA stu:lents- _n E}fglaratorfy stm:ly (ETS RR-85-17). Princeton, NJ:

<3
@



kli

A=2,

Nunber of GRE Subject Test takers, 1982-84, by Country of
Citizenship, and Subject Test Means for Contingents with 10
or More Examinees

These tables are detailed extensions of Table 3 (Section
III), and Table 10 (Section V), respectively.

Number of SVQA Examinees, Selected Countries, and Relative
Subject Test Performance Index (RSPI) and Relative Verbal
Test Performance Index (RVPI) Means for Contingents with 10
or More Examinees

These tables provide data for selected countries
representing an extension of regional-level analyses
reported in Section VII (Table 15). SWOA examinees were
Subject Test (S) takers with concurrent verbal (V),
quantitative (Q), and analytical ability (A) scores frem
the GRE General Test.

Regression BEquations for Estimating S.vga, S.q, and V.q,
Based on Data for U.S. SVDQA Samples

Correlation of Subject Test Scores with GRE General Test
Verbal (V), Quantitative (Q), and Analytical (A) Ability
Scores, and Correlation of Verbal with Quantitative Scores,
for U.S. and Non-U.S. Examinees

These tables provide detailed data on analyses alluded to
in the discussion of procedures in Section VII.
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* See Table 14 and Table 15, and related discussion.
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Table B-1

Regression Equations For Estimating S.vqa, S.q, and V.q, Based on Data
for U.5. SWA Samples*

___S.vga regression __ S.q regression _V.q regression
Subject N V Q@ A Const SE Q Const SE Q Const SE
term est term est term est

Engineering 766 .22 .66 .13 -58.56 (74) .96 -64.3 (79) .76 12.3 (89)
Mathematics 388 .32 .88 ~.05 -84.94 (110) 1.08 -78.9 (114) .78 16.0 (97)
Camp Sci 390 .14 .47 .18 100.29 (63) .73 113.5 (67) .76 51.5 (98)
Chemistry 539 .28 ©47 -.07 205.56 (78) .59 232.1 (8l) .63 120.7 (89)
Physics 392 .41 81 -.14 -93.19 (103) 1.01 -83.8 (109) .81 19.8 (90)
Economics 750 .29 .38 .08 173.37 (64) .64 215.2 (70) .69 119.9 (88)
Geology 486 =31 .30 .03 213.57 (67) .49 276.0 (72) .55 189.2 (79)
Biology 1077 =51 .31 .07 140.05° (73) .67 236.9 (86) .59 177.1 (84)

Education 614 .49 .08 .06 175.93 (53) .54 284.9 (68) .54 202.8 (84)
Psychology 1093 43 .17 .04 199.48 (65) .44 304.2 (75) .56 228.2 (86)
Music 358 -35 .15 .02 233.05 (66) .35 321.4 (73) .53 242.2 (91)
Polit Sci 369 -38 .11 .01 191.61 (53) .38 263.8 (63) .68 182.5 (88)
Sociology 351 55 .15 .11 75.77 (66) .61 175.1 (83) .68 151.3 (&6)
History 411 ~37 .10 -.04 276.85 (60) .29 375.6 (69) .56 282.0 (92)
Literature 673 +66 .04 -.02 123.72 (58) .37 341.6 (82) .51 336.9 (90)

Spanish 261 .48 .01 -.26 389.60 (90) .13 447.1 (98) .68 191.7 (92)
French 319 46 .02 .00 232.56 (62) .31 343.4 (76) .63 239.6 (96)

* The data tabled are regression weights, constant terms, and standard errors
of estimate (SEest) for equations used to estimate S and V scores: S.vga=S5
predicted from V, Q, and A; S.q = S predicted from Q; V.q = RVPI = V predicted
from Q. The weight for the major contributor to the S.vga predictive camposite
is highlighted.

The multiple correlation coefficients associated with S.vga are shown in
Table B-2 which also provides simple correlations of V, Q, and A with S, and
of Vwith Q, in these U.5. S\ sarples and in the non-U.S. SVOA samples.

hay
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Table B2

Correlation of Subject Test Scores with GRE General Test Verbal (V),
Quantitative (Q), and Analytical Ability (A) Scores, and Correlation
of Verbal with Quantitative Scores, for U.S. and Non-U.S. Examinees

Subject Correlation of Subject Correlation of
Test Test with General Test GRE-Q with GRE-V
~U.S. - __Non-U.S. - U.S, Non-U.S.

vV 0 A (R* V © & (o () (1)

.64 .54 (.69)
99 .56 (.72)

.69 .60 (.74) .51 .40
.50 (.64) .64 .43
61 (.71) .61 .36

Engineering
.66
.63 .42 (.57) .59 .44
.58

Mathematics
Camputer Sci
Physics
Chemistry
Econcmics

53 .47
58 37
60 .74 .45
55 .59 .39 (.66) .31
50 .56 .39 (.61) .38 .58 .44 (.59) .56 .39
67 71 .61 (.76) .59 .69 .64 (.76) .65 .44
Geology .56 .55 .45 (.63) .74 .58 .69 (.77) .56 .49
Biology 70 .63 .57 (.75) 71 .57 .68 (.78) .59 .42
Bducation T74 .54 .54 (.75) 76 .48 .63 (.78) .59 .47
Psychology 68 .57 .50 (.70) .73 .55 .61 (.76) .60 .50
Music 60 .49 .45 (.63) .65 .43 .51 (.68) .57 .42
Political Sci .74 .62 .56 (.75) .73 .42 .63 (.76) 1 .32
Sociology Bl .71 .70 (.83) 71 .56 .68 (.78) 74 .34
History 62 .46 .41 (.63) 74 .34 .52 (.75) .60 .30
Literature 78 .46 .45 (.78) .85 .26 .59 (.84) .55 .35
Spanish .37 .15 .08 (.44) 22 -.08 .14 (.19) .66 .46
French .42 .39 (.67) 50 .37 .46 (.51) .59 .63
Median*#k
Engin-Biol .57 .59 .55 (.70) .46 .63 .60 (.72) .59 .42
Bduc -Lit 74 B4 .50 (.75) .73 43 .61 (.76) .60 .34

Note. The data in this table are for Subject Test takers with concurrent
verbal (V), quantitative (Q), and analytical ability (A) scores on the GRE
General Test—that is, examinees who took both a Subject Test and the GRE
General Test on the same test-administration date.

* This is the multiple correlation of the best-weighted (.egression)
camposite of vV, Q, and A (Rs.vga) with Subject Test scores for U.S. exam-

inees. The highest simple correlation coefficient is highlighted.

** U.S. regression equations associated with R(s.vqa)) were used to esti-
mate Subject Test scores for non-U.S. examinees. The coefficients in this
colum indicate the simple correlation the U.S.-weighted VQA camposite
with Subject Test scores for non-U.S. examinees. The highest simple correl-

ation coefficient (V, Q, or A) for non-U.S. examinees is highlighted.

= 1C

*x* Coefficients for French and Spanish were not considered in computing
medians.
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Notes on Tables B-1 and B-2

In each of the 17 U.S. SWA-samples, three regression equations were
derived, namely, an equation for V.q (GRE Verbal score predicted from GRE
Quantitative score), S.q (GRE Subject Test score predicted from GRE
Quantitative score), and S.vga (GRE Subject Test score predicted from all
three General Test scores—V, Q, and A). These equations, shown in Table B-1,
were used to generate predicted scores for non-U.S. examinees.

» The weights for Vv, Q, and A in the table are not standardized. However,

the pattemn of relative weights is quite consistent with that observed for the
pattern of standardized weights (not shown). Thus, the regression weights used
to compute predicted scores reflect realistically trends in the relative
contribution of the verbal, quantitative, and analytical ability scores, when
treated as a battery, to prediction of Subject Test scores.

Table B-2 shows the simple correlations of V, Q, and A with S, and of V
with Q, for non-U.S. as well as U.S. examinees, This table also shows the
multiple correlation coefficient for S.vga in the U.S. SVOA samples. For non—
U.S. samples, the simple correlation of the U.S.-weighted S.vga coamposite with
S is shown.

I both tables, Subject Tests are listed in descending order of quanti-
tative relative to verbal emphasis as defined by differences in the quanti-
tative and verbal test means (Q - V) of general samples of U.S. examinees
reporting an undergraduate major in the field of a Subject Test.

o Trends in the patterns of regression weights and simple correlations
indicate that general quantitative ability was most closely associated with
performance on Subject Tests in Engineering, Mathematics, Camputer Science,
Physics, and Economics—the five fields with greatest Q vs V emphasis as
defined by mean differences. A shift toward greater balance in emphasis is
indicated by coefficients for Geology and Biology. General verbal skills were
more important than general quantitative skills in predicting performance on
Subject Tests in the Education-Literature cluster, as well as on the French
‘ardd Spanish Tests.

o Patterns of simple correlations between the three General Test measures
and Subject Tests (Table B-2) were similar in both the non-U.S. and the U.S.
samples. Moreover, the simple correlations of the U.S.-weighted composites of
V, Q, and A with Subject Test scores for non-U.S. examinees were quite

camparable to the miltiple correlations obtained in the U.S. samples,

o Judging from the patterns of simple correlations in Table B-2, "verbal'
and "quantitative" tests were typically more highly correlated for U.S. than
for non-U.S. examinees regardless of whether Subject or General Test scores
were included in the correlated sets.

For example, median V/Q correlations for U.S. examinees (.59 and .60 for
the more quantitative and the more verbal Subject Test clusters, respectively)
were higher than comparable medians for non-U.S. examinees (.42 and .34). For
the more guantitative Subject Tests, S/V correlations tended to be higher for
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U.S. examinees (median = .57) than for non-U.S. examinees (median = .46). For
the more verbal Subject Tests, 54 correlations (analogous to V/Q correla-
tions) were higher for U.S. examinees (median = .54) than for non-U.S.
examinees (median = .43). '

Lo
~I




