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Abstract

The Graduate Record Examinations ((RE) program at Educational Testing
Service (ETS) offers tests of subject-matter achievement (GRE Subject Tests)
in 17 fields. During the period hetween axle 1982 and September 1984, more
than 19,000 non4J.S. citizens and 78,000 U.S. citizens took one of the follow-
ing Subject Tests, listed in descending order with respect to "quantitative vs
verbal emphasis" in the corresponding fields of study: Engineering, Mathe-
matics, Computer. Science, Physics, Chemistry, Economics, Geology, Biology,
Edu- cation, Psychology, Music, Political Science, Sociology, French, Spani
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 (C), and analytical (A) abilities.

This sb.xy 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 he more proficient at processing the discipline-specific content
of GPE Subject Tests in their respective fields than in processing the more
generalverbal content of the GRE Verbal Test.

Detailed profiles of U.S. and non-U.S. Subject Test takers were devel
to provide comparative information on self-reported relative English profici-
ency (better coMmunication in English or BCE status vs better communication in
some other language) and other backgrouEd-Eharacteristics: 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. Nbn-
U.S. examinees, generally, had higher means than U.S. examinees on Subject
Tests in Spanidh, 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 sanqles 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 .Lbey should be more proficient
at processing discipline-specific English language test content than at FTC.-
cessing general Englidh 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 comparative
academic performance of U.S. students and foreign-students is consistent with
their comparative performance on the GRE Subject Tests.
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SUMMARY

Subject Test Performance of U.S. arid Non-U.S.
Examinees, 1982-1984: A Corparative Analysis

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

Biology
Economics
French
Literature
Physics
Sociology

Chemi try
Education
Geology

(in Engli Mathematics
Political Science
Spenish

ter Science
Engineering
History
mUsic
Psychology

These tests are widelyused to assess the academic qualifications of
açplicants for admission to U.S. graduate schools. Ube General Test is de-
signed to avoid emphasis on particular fields of study. The GRE Subject
Tests, on the other band, 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 exandnees, and between national
contingents 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. exandnees 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 CE SUblect Tests

Little is known regarding the comparative performance of U.S. and foreign
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examinees on GEM Subject Tests. The present study was undertaken to provide
information regarding the comparative performance of U.S. examinees and non-
UeS. examinees, generally, and in classifications that introduce a measure of
control for differences in English-language background associated Telith 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 an 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.

Bbwever, ESL examinees who have specialized in a particular field may be
relatively more proficient in processing the discipline-specific Eftglish con-
tent of the SUbject Test in that field than in processing the generalized
English content of the GEE verbal test. If so, foreign ESL examinees should
tend to perform better, relative to U.S. examinees, on "verbal subject matter"
Subject Tests than an 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 domain of human experience, and broad academic areas).

Study Sample and Data

Data were obtained orimarily from 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 communication
in English than in any other language or BCE vs better communication in same
other language or WOW. An Engligh-proficiency-related background variable
linked directly to countey 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 fromhis 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.S. examinees, selected characteristics of the examinees, and
the relationship of these characteristics to test performance (Section rV);
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).

11
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Concurrent WE General Test verbal (v), quantitative cO, and analytical
ability (A) scores were available for between 55 and 90 percent of U.S. Sub-
ject Test (8) takers, and between 36 and 75 percent of nonU.S. S-takers
(Table 1, Section III). Data for these restricted samples of Subject test/
General Test takers (called SVIDAsamples) provided a basis for evaluating the
proposition that ESL examinees who have specialized in a given field are
likely to he 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).

Major findings are
and exhibits in the bad

ights of Study Finding

ighted below. (For detail, see speific tables
report, incated parenthetically).

Pepresentation of Non-u-S. Citizenines

Approximately 20 percent of all Subject Test takers were non-U.S. citi-
zens (Table 1). However, non4U.S. citizens were disproportionately concen-
trated among examinees taking Subject Tests in the more quantitative fields.
All Subject Test samples were quite diverse with respect to national origin.
Cverall, more than 150 countries were represented by at least one Subject Test
taker. The 10 largest naticmal contingents were from India, Canada, Taiwan,
Korea, Japan, Hong Kong, Iran, England, France, and West Germany (see Tables 2
and 3, and EXhibit Do Section III; also see the appendix).

A total of 2,374 examinees, predominantly native English speakers from
Australia, New Zealand, Canada, England, Scotland, 1481es, 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 airope, America, the Mideast, and Africa.

o 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 nonU.S. contingents were comParatively large, with N8 ranging be-
tween 1,393 (Economics) and 4,739 (Engineering).

Origins. In each of these Subject Test samples, the majority of non-U.S.
examinees were from Asian or European countries. Asian examinees
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 less than
10 percent of those taking the Geology, Education, PsyChology, MUsic,
Sociology, History, and Literature Tests.

alone consti-

Among Frendh test takers, examinees naming France, Canada, Italy, the

4 2
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Netherlands, and Vietnam as countries of citizenship were dominant (made up a
majority); examinees from Spain, Colombia, Argentina, Mexico, and Peru were
dominant among Spanish Test takers. National contingents were relatively small
for these two tests.

Examinees in the collective "English" contingent outnumbered 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 Politiral Science test, Asian and African contingents &mina-
and for the Sociology Test the daniriant contingents were from Asia and

Europe.

22gparative Performance of U.S. ar: Forei
CEEject Tests

.S. examinees as a group had higher means than U.S. examinees on
nine of the 17 Subject Tests, slightly lower means on two, and clearly lower
means on the remaining six (Table 4, Section M.

o Nen43.S. citizens had higher means for Mathematics, French, Spanish,
Physics, Chemistry, Psychology, MUsic, Economics, and Computer Science.
For Sociology and Engineering, non-U.S. means were slightly lower than
U. S ans

o Non-U.S. means were lower than U.S. means an the History, Literature, 1-
°logy, Geology, Political Science, and Education Tests.

Bela ionshi of Selected Examinee racteristics to Sub'ect Test
Per ormance Statu

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

Educational 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). Proportionately more non-U.S. examinees were tested
as either enrolled graduate students or as nonenrolled master's or doctoral
degree holders.

Pelationahi- to test --rformance. For both U.S. and nonAJ.S. examinees,
Subject Test means tendéd to increase with educational level. Enrolled
graduate students and, to a lesser extent, unenrolled master's degree holders
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tended to outperform enrolled undergraduates or unenrolled badhelor's degree
holders. The direction of U.S. vs nonU.S. differences in mean performance
tended to be conSistent across educational levels, especially for the SUbject
Tests on whiCh one population clearly outperformed the other.

Age,

For Subject Tests in quantitative subjects, males outnumbered females,
while the opposite tended to be true for social science and humanities 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 'oe somewhat more
Ph.D. oriented.

Relationship to test performance.. With one exception, for each Subject
Test andin both citizenship classifications, males had higher means than
females--non-U.S. females outperformed their male counterparts only on the
Literature (in lish) 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 directly related to performance on the Spend_

French, and Education tests; younger examinees tended to outperform their
older counterparts on the Engineering 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.S.) for the remaining tests.

all
Relationshi

ject Tests,
tes_
s was a

ormance. In both citizenship categories and for
correlate of test performance.

U.S. versus other Undergraduate School

Most U.S. examinees (about 96 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 testperformance. For nonU.S. examinees in every Subject
Test sample except Education, having attended a U.S. undergraduate school was
negatively correlated with test performance. This trend was most pronounced
for Psychology, Mathematics, Engineering, Computer Science, Economics, and
Chemistry. For U.S. examinees, no consistent relationships could be discerned.



Self--_ ported BCE Status

Most U.S. examinees reported better communication in English than in any
other language (B( status)--the Subject Test sample median was 96 percent.
For non-U.S. exandnees taking Subject Tests in social science or humanities
fields, the median reporting BCE status was 53 percentonly about 36 percent
of French test takers and 28 percent of Spanish test takers reported BCE
status. For ehe more quantitatively oriented Subject Tests, the BCE median was
20 percent. BCE status is reported both by nativr 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. HCE/ESL examinees tend to be less proficient in English than
native-English speakers, but more proficient than their counterparts who
report better communication in a language other than English (as indexed
higher means on U.S. verbal admission tests or TOEFL).

lati to test irformance. For non-U.S. S-samples, BCE status was
Y o_ negative y corre ated 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 wTitten in
English). For these tests, point biserial coefficients for BCE status rarged
from r -.32 (Spanish) to r. = .04 (Engineering).

Self-reported BCE status was positively related to performance in Litera-
ture, Education, Psychology, History, and Mnsic (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 = -.25); the coefficient for French was nega-
tive but 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).

III9ional Classifications

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

15
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(France, Vilest Germany,
TOEFLEVL regicn---that is

BCE status (better caramication
typically earn high average TOEFL

France, Spain, and so on), a "low
very few examinees typically report
in English), but U.S.-bound students
scores (high TOEFLEVL).

3. Ak.42E!LI (Greece, TUrkey, Cyprus, Finland, and so on), a
ltePLEVL"

4. Mideast (Iran, Sawil Arabia, Lebanon, Jordan
Ii6W-IfiliFLEVL" region.

5. Africa I (Nigeria, Ghana, Kenya, Liberia, and

6. America I ified by Jamaica, Trinidad, Bahamas, and so on);

7. Asia I (India, the Philippines, Singapore).

These three regions are "h4hECEVhigh TOEFLEVL" regions. A sub-
stantial majority of CRE examinees from these countries report BCE
status. English is an official language in most of these countries.
However, nonnative patterns of English-language acquisition are
assumed to be characteristic of these examinees--that is, they are
assumed to he ESL examinees. BCE/ESL examinees tend to be more
proficient in English (as reflected by higher means on TOEFL aniVor
the CRE verbal test) than their ESL counterparts who report better
communication in a language other than English, but less proficient
than native English speakers.

8. Africa II (Algeria, Egypt, Ethiopia, Libya, and so on).

9. Averica II (Mexico, Argentina, Brazil, Chile, Peru, and so on).

10. Asia LI (Japan, Taiwan, Thailand, Peoples' Republic of China, Korea,
and so on

These three regions are "1 TOEFLEVL" regi

All regional contingents except the "English" are assumed to be
predcrninantly of ESL examinees.

Rqgioianal Trends in SUbject Test Performance

Subject Test means for all regional contingents with at least 10 exami
ees (Smtice V, Table 9) were expressed as deviations from 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 listed in descending
order, left to right, Engineering through Literature, with respect to degree
of quantitative-relative-toverbal emphasis in the corresponding fields of
study (see Ehhibit ES, Section I, and related discussion).
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The horizontal line in each frame in the figure represents the mean for
U.S. examinees. In a number of instances profiles are not complete. For
example, the Europe II profile (left frame) has no points for Education, MUs-
ic, Political Science, Sociology, and History. Regional Subject Test samples
differed in size and were comparatively small for Geology, and for Education
through Literature (see Section III, Table 2, for N8). Despite these limita-
tions, certain general trends are evident.

Non4J.S. examinees in several of the regional contingents outperformed
their U.S. counterparts on the Subject Tests in Mathematics, Chemistry,
ics, CompUter Science, and Economics. On the Mathematics test, the performance
of all foreign contingents, except those from Africa I (right frame) andAmerica I (middle frame), was exceptionally strong. Means for all ESL exam-
inees (not shown in the figure) were slightly lower than U.S. means on the
Engineering, Psychology, Music, and 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 lowBOWlow,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 EUrope I (made up
predominantly of Spanish nationals) and America II (led by Colombia, Mexico,
and so on). For the French Test, Europe 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 10)-

Relmted Findings

Analyses based on data for the restricted Waik smulesSIADject Test
takers with concurrent verbal (V), quantitative (Q), and analytical ability
(AL) Scores fuan the GEE: General Testindicated that in every SValk 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. In addition, it was found that
the Subject Test means of ESL examinees deviated less from the corresponding
means for U.S. citizens than did their verbal or analytical ability means
(Section VI and Section VII).



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 (RvK) means ("Verbal" profile
in the figure), reflecting CBE Verbal Test performance relative to expectancy
for U.S. examinees with comparable GRE quantitative (Q) scores and (b) differ-
ences in Relative Subject Test Performance Index (ESTI) means ("Subject" pro-
file in the figure) that'reflect Subject Test performance relative to expec-
tancy for U.S. examinees with comparable GRE-Q scores.

The ' bal" profile reflects patterns of mean differences between
observed and predicted verbal scores, when redictions were based on U.S.
re ression equations with GRE-Q as the -r ctor. e ject pro i e (RSPI
means ) reflects patterns o erences 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.S. examinees. RSPI
(Subject) and RVPI (verbal) means are expressed in U.S. standard-error-of-
estimate (SEest) unin the figure represents expectation for U.S. examinees.
RSPI (Subject) and RVPI (verbal) means are expressed in U.S. standard-error-
of-estimate (SEest) units,

From the verbal (RVPI) prof le it may be seen that average verbal per-
formance was lower than expected for U.S. examinees in every sample of ESL
Subject Test/Ceneral 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 (EPD) 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 noteworthy 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 Nen-U.S. Differences in Subject Test Performance:
Language versus Cther Factors

U.S. and noriU.S. Subject Test takers differ in educational, linguistic,
and cultural backgrounds. The respective non-U.S. regional contingents may
also differ among themselves and from 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.-English4lestern experience, thus favoring (implicitly)
UeS. 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 completely
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-V.& "English" examinees can clear-
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ly he attributed to non-EFD related factors: for example, difference 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, (di) curriculum content, and so on.

However, in comparisons involving U.S. and foreign ESL contingents, or
the respective non-U.S. regional contingents, both Ehglish proficiency-related
and non-Eftglish proficiency-related factors need to be taken into account. The
strong performance of the predominantly ESL Europe 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 clearly appear to be primary in accounting for U.S. versus
non-U.S. differences, or differences among nont.T.S. regional contingents, in
performance on the tests in Mathematics, Engineering, Computer Science,
Physics Chemistry, and Econcmics. For the Sdbject Tests in Geology and 3iol-
ogy, anil in the social science and humanities fields, on which ESL examinees
generally earned lower average scores than U.S. or "English" examinees, some
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 selecti.on educati c ground, 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 "lizra
ECTAIgh TOEFLEVL" Europe I contingent on most tests and the relatively low
performance of some "high BCE/high TOEFLEVL" contingents and (p) the fact that
among non°U.S. examinees, self-reported relative proficiency in English (BCE
vs BCOL 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
CcrpaLed 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 teen estimated that 75 percent of all 12th
graders in the world are enrolled in the Uhited 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 fields
is relatively free of cultural bias.

4°2
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Implications of Findings

Perhaps the major inplication of the findings of this st1iy is that ob-
served differences between U.S. and foreign examinees, or between national
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 an GRE Subject Tests appear to be less
sensitive to differences in general English proficiency than scores on tests
involving more general English language cuntent. Thus, scores cri(RE Subject
Tests (or other well-standardized tests of subjectmatter achievment) uuuld

to he useful for assessing relative levels of subjectr-matter mastery
've students differing widely in linguisitic-cultural-edualticnal

In evaluating this conclusion, it should be recognized that the foreign
nationals who take GRE Subject Tests are not necessarily representative of all
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 some 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 performance may be due to differ-
ences in "general English proficiency." The somewhat stronger performance of
the "English" contingent than the ESL contingents from western EUrope or Asia
II an 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" examdnees.

However, the English-language content of the Subject Test items in every
field is stylistically, conceptually, and substantively comparable 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 CRE Subject Tests than on the GEE 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 pu ses" and

* For consideration of various aspects of the English for Specific Purposes
approach to second-language testing and teaching see, for example, Erickson
and !'lolloy, 1983; Bridgeman and Carlson, 1983, 4-6).
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"general English proficiency," not only in technical fields such as engineer-
ing and ics, but also in the social sciences and humanities.

GRE SUbject Tests (or other well-designed tests of a "evement in various
dicriplines) may-provide not only (a) information regarding the level of edu-
catianal attainment of ESL students relative to that of U.S. students, but
also (t) a useful indication of their level of proficiency in processing
English language content that is central to their respective fields of sbxly,
as opposed to their "general English proficiency° (as masured at differen
levels of educational scOlistication and difficulty by tests such as the GRE
verbal test and the 'itiekL).

Needed Research

Very little systematically developed empiriral evidence ls available
reglrding the relationships between test scores (or other preadmission data),
academic performance, and levels of "cumminicative competence" (both general
and academic) for foreign students. The informed use and interpretation of
the GRE (or other test) scores of foreign students generally, and especially
ESL students, is dependent, ultimately, upon the availability of srll 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 (GEE verbal and analytical ability scores, TCEFL scores, scores
on locally adMinistered English proficiency examinations, and so on) for
differentiating sdbgroups 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 communication-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 communication-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 uculd 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 Thilich the comparative
academic 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
complicated by varied patterns of test takingfor example, sUbsrantial per-
centages of non4J.S. Subject Test takers do not take the General Test, and



not take the TOEFL. National contingents of foreign students inindividual graduate departments are likely to be small and unevenly repre-
sented Cocineration among several departments in a coordinated research effort
would be the most desirable approach to obtaining the information needed.

Short of this ideal approach, graduate depertaents can obtain information
of value for score interpretation (a) by making and recording formal observa-
tions of both the academic performance patterns and the characteristic pat-
terns of "ccumunicative competence" of the sW:groups of foreign nationals that
are most heavily represented and (b) bv linking these observations to general
levels of performance an GRE Subject Tests, the GRE General Test, and tests
sudh as the TOEFL.

In addition to providing information regarding the Subject Test perform-
ance of foreign exmuines, the findings of this study confirm and extend
findings of previous researdh regarding the perform...Ai-ice of foreign nzticnals

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 perfoumance predicted from their GRE-Q scores, using U.S.
regression euations--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.



'ect Test Performanoe of U.S. and Non-U.S.
s, 1982-1984: A Comparative Pnalvsis

Section 1: Back round

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

The verbal, qvantitative, and analytical ability measures provided by the
GPE General Test are designed to avoid emphasis on skills and understandings
associated with a particular field of study. The GRE information Bulletin
(e.g., Educational Testing Service, 1984a) states that in o r to as ap-
propriate as possible for all examinees, the verbal sections include questions
drawing fromidiverse areas of experience--from the activities of daily life

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 geometry, 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 GSE Subject Tests, on the other hand, are designed to euhasize
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 fields
for which Subject Tests are offered are listed below.

Biology Chemistry ter Science
Economics Education

. .

Engineering
French Geology Bistory
Literature in English) Mathematics MUsic
Physics Political Science Psychology
Sociology Spanish

In rum, the GRE General Test is designed to be appropriate for under-
graduate-level and graduatc level students without regard to their field ofstudy The General Test population includes individuals from all disciplines,

scales of the three sections are comparable. The GEE suMect Tests, on
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 Ttst or a
closely related field. Each of the 17 GEE Subject Tests, accordingly, has a
distinct examinee poilation, and Subject Test scales are not comparable.
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Interpretation for Fereign Nationals Taking ME Tests

The GRE General and Subject Tests are oriented educationally, cultural-
ly, and linguistically to U.S. citizens. However, these tests are also taken

foreign nationals in support of their applications for admission to U.S.
graduate programs. Foreign nationals differ from U.S. citizens, and among
themselves, with respect to linguistic, cultural, and educational background
variables, nested primarily in countries of citizenship.

For example, the average scores of national contingents of U.S.-bound
students on the Test of English as a Foreign Language (TOEFL) vary markedly
(e.g., Educational Testing Service, 1983). The TOEFL measures selected aspects
of "English profici- ency," namely, receptive skills (listening comprehension,
word knowledge, and reading comprehension), and knowledge of rules governing
English language structure wtitten expression.*

Such differences in background curçlicate interpretation of the scores of
foreign examinees, especially those for whom English is a second languge
(ESL examinees), an the ME and other standardized tests that are desi
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 non4J.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. examinees, and some of the background var-
iables, especially level of proficiency in English, that appear to account for
much of the observed differences in verbal performance (e.g., Iiilson 1984a,
1984b, 1982).

Very little is known regarding the comparative performance of U.S. and
foreign nationals on the GRE Subject Tests--the principal concern of the
present study. However, the basic findings and conclusions from studies
involving the GRE General Test have direct implicaticos for evaluation of the
comparative performance of U.S. and foreign examinees on the GRE Subject Tests.

Foreign Nationals and the ME General Test

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

* TOEFL total -verbal correlations of approximately .70 have been reported
for representative samples of foreign examinees taking both TOEFL and the GRE
verbal test (Nilson, 1982). The GRE verbal test is made up of vocabulary and
reading coaprehension items. The correlation of the TOEFL Vocabulary and
Reading Comprehension score with GRE-Verbal was approximately equal to the
GREVerbal/TOEFL-total score correlation.
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Foreign nationals for whom English is a second language (foreign ESL
examinees) obtain much lower average scores on the verbal (and analytical)
section of the GRE General Test than do either U.S. examinees or foreign ex-
aminees for %strut English is the primary language (EPL examinees). Cn the other

the average quantitative performance of foreign ESL examinees appears to
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 (bp) 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 (Nilson, 1984a) that the discrepancy be-
tween the (depressed) observed verbal scores of foreign ESL examinees and the
verbal scores predicted fram their (valid) quantitative scores, using a re-

.

U.S. examinees, railed the Relative Verbal Perform
ance as indexing (at least in part) an English
profici icit (EPD) in their verbal test performance.**

0---ainount of English-language verbal processing involved in the
GEE 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.

rdingly, the observed quantitative performance of foreign nationals, even
1 comparable to that of U.S. examinees in similar fields of study, may to
tent be artifactually depressed by English proficiency-related factors
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 GradUate Management /Admission Test [GMAT])
and the College Board Scholastic Aptitude Test [SAT], for example) that are
designed to measure general verbal and quantitative reasoning 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. In a study of
factors affecting the predictive validity of GMAT scores for foreign DEA
students (Wilson, 1985), for example, the RVPI was found to be a strong
moderator of the correlation between first year grades and GMAT scores--that
is, for ESL students with lowest EPD (that is, whose verbal scores most
closely approximated the level expected for U.S. GMAT examinees with similar
quantitative scores), the correlation of GMAT scores with grades was

rale to that for U.S. students; for those with the highest EPD, GMAT
validity was lower than that for U.S. students.



-4-

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 follohing
country name in Exhibit A is the mean RVPI for the country contingent. Mean
values ranged from -01 to -22 (for native anglish-speaking contingents fnan
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 from countries without a strong academic English-usage tradition, whose
U.S. bound nationals typically earn relatively low scores on the lest of
Englidh as a Foreign Language ([70.6eL], Educational Testing Service, 1983).

Isplications 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 nut written in English.

"Quantitative versus verbal emphasis" for a field is defined as the dis-
crepancy between the quantitative-score mean and the verhal-score mean (la -
of U.S. GRE General Test-takers (regardless of Subject Test-taking status) wno
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, ULS undergraduate majors in English, history,
French, and Spanish, tend to have more highly developed verbal than quanti-
tative ability. Uhdergraduate 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 RsL students on Subject Tests
in fields that are primarily quantitative in emphasis is less likely to be
affected by Ehglish-proficiencyrelated 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 some 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 linguistic-cultural factors in much
the same way that such factors depress performance on the GRE General Test



Exhibit A

Variation in Level of GRE Verbal Relative to Quantitative Performance es a Function of Differences in English Language Background

Associated with Country of Citizenahip: Hath/Science Moro

Percentage of GRE

examinees, 1981-82,

reporting English as

the primary language

of communication (EPL)

Characteristic level of English proficiency of contingents of graduate-level

students planning to study in the United States

Non-native patterns_ ofAcquipi!ion imd use

Lower mean TOEFL Higher mean TOEFL

score* score*

Native pattern of English language

acquisition and use

66 percent or more

EFL

33-65 percent EPL Paklatan -152 (580)+

Mexico -122 (576)++

Brazil -123 (629)++

Colombia -127 (612)++

Venezuela -126 (572)+

Leas than 33 percent

EPL Greece -177 (MS)*
rurkey -200 (648)+

Iran -192 (591)+

Lebanon -184 (597)+

Saudi Arabia -199 (542)+

Taiwan -251 (703)++

Hong Kong -198 (700)++

Indonesia .213 (638)0
Japan -251 (701)*

Korea -212 (696)*

Thailand -228 (624)++

Nigeria -105 (520)+ Australia -01 (714)++

India -97 (656)4 Canada -11 (708)++

Philippines -60 (605)++ Great Britain -22 (660)++

United States 00. (645)++

Mamie -136 (626)++

France -118 (691)++

West Gertany -129 (675)++

o Vint entry following country 14 the discrepancy between

observed and predicted MK verbal Nean (V - V'), where V'

is given by 452Q + 185, a regreselon equation hosed on data

for &Licitly-science msjors tested during 1981-82

o The parenthetical entry Is the ORE quantitative mean for

the national contingent

o 44 01.-Q mean at or above the 70th percentile for the

moral CIE eimoinee population (KTS, 1982, Table 3A)

o GRE-Q mean approximately at or above the SOth percentile,

asme reference group

* Classification of countries by TOEFL score level is based on data for graduate-level TOEFL examinees from the respective

countries, tested during 1977-79, "Higher" L. mean TOEFL total score of 550+; "lower" L. less than 550, typically around 500.



ethibit B

GRE Subject Tests Listed in Generally Descending Order
with Respect to "Quantitative vs Verbal Emphasis"

in the'Corresponding Fields of Stud*

GRE-Verbal
Man

GM-Quantitative
Hman

Difference
(Q - V)

Engineering 517 673 156
Mathematics 521 657 136
Computer Science 517 649 132

cs 553 683 130
stry 519 627 108

Economics 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

* "Quantitative versus verbal emphasis" is defined as the
discrepancy between the quantitative-score mean and the
verbal-score mean of U.S. 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 A4 EXhibit A.11). Nbte that the
means are based on GRE General Test-takers naming a field,
not all of wham took a GRE Subject Test.

31
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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 ME Verbal Test.

F011owing this line of reasoning, even though some 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 English
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, an "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., Erickson & 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 wuuld have a language-proficiency advantage as well as a cultural
advantage over U.S. or nonU.S. native English speakers for whan 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.

Other Factors

The Subject Tests are oriented educationally and culturally as well as
linguistically tc U.S. examinees, most of wham complete their undergraduate
education and graduate education in U.S. institutions. The educational back-
grounds of foreign nationals differ perhaps as much as their language back-
grounds. In comparing tbe performance of U.S. exaHanees uath that of non-U.S.
examinees, it is especially important to recognize that non4J.S. GRE examinees
are much more highly selected representatives of their respective national
popelations than are U.S. examinees. Most non-U.S. national educational Sys-

* Tests suCE-as the TOEFL) that are used to assess the level of general
English proficiency of ESL students include English vocabulary and reading
comprehension 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 GEE verbal test may be thought
of as representing a measure of general "educated" proficiency in English as
reflected in performance on vccabulary and reading comprehension items drawn
from the general Otivities of daily life, the domain of human relations, and
broad academic aninag.



tems are much more selective, academically, than the U.S. educational syst
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 level of development. Cur-
ricular content in particular subjects may vary across as well as within
countries (interinstitutonally). DiffPrences in educational as well as
linguistic 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

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 analytical ability (A) scores on the GRE
General Test.

Subject Test Samples

The findings reported in Sections III, rv, anal/ 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 national origins of non-U.S. exam-
inees. Section II/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.S. Subject Test takers: educational level at time of testin ,
Sub'ect Test/Undergraduate-major-field agreement, U.S. vs non4J.S. under-
graduate origin, sex, selfie rted-an-lish cammuniciEIOn status, IiI3F1 of de-
gree goar [Ph.D. vs o r , year o ir F _ngs

i'icof-these characteristics to test performance are provided in Section
Iv for examinees classified by citizenship status. Section 'V' completes eval-
uation 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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Sub ect Test,1eneral Test (SVQA) Samples

Subject Test takers with concurrent verbal (V), quantitative (Q), and
anal (A) ability scores constitute a selected sample of S-takers gener-
ally. Data for sampaes udth S, V1 c!, and A scores (called SVCVs. samples) were
iplayed 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
and VII and the appendix).

Section VI reports findings regarding (a) U.S. versus non4J.S. differ-
ences in Subject Test performance as compared to differences in General Test
performance and (b) correlations of two English-proficiency-related variables
udth Subject Test scores as compared to their correlations udth the GRE
General Test verbal, quantitative, and analytical ability scores.

Section VII reports findings of analyses designed to permit comparison of
the performance of non-U.S. exaininees on Subject Tests and the GRE General
Test in relation to expected performance for U.S. examinees udth comparabae
GRE Quantitative Test scores. Data kor U.S. SVQN-samples uere used to develoP
regression equations (shown in the adix} for estimating GRE Verbal Test
saxes and Subject Test scores fr scores. These equations were used to
predict S-scores (S.q) &nd verbal scores (vcc) for non-U.S. citizens.

The difference between observed verbal score and predicted verbal score,
CV - V40, is the Relative Verbal Performance Index described earl er (see
ExhibitA. and rela -scossibn thfience value for Subject
Tests, (S S.q), was employed as a Relative Sub sect (Test) Performance Index
Mean RVPI and RSPI values for various .S. examinees ueie
analyzed to assess the hypothesis that foreign examinees on the average should
perform better on GRE Subject Tests than on the GRE General verbal test, rela-
tive to expectation for U.S. exandnees with comparable quantitative
scores--that is, it was expected that RSPI means should tend to be higher
(algebraically) than RVPI means.



'on 11. 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 resporMitng 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 witi
Subject Test administrationaates. Data on a emic-
bacikrourxi variables were also obtained from GRE files:

o Sex (nominally coded, F = 2, M = 1)
o Year of birth (inversely related to age)
o Efficational level at time of testing
o Degmee goal (Ph.D. or postgraduate = 1; other = 0)
o Undergraduate pajor field
o Undergraduate institution (U.S. = 1; other = 0)
Self-reported Englidh communication status

o O*nitry of citizendhip

Data on sex, year of birth, undergraduate institution, and educational
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,
undergraduate field, undergraduate GRA, English language communication, 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-

s.

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
botal scoie for U.S.-bound contingents of TOEFL examinees from the examinee's
country of citizenship (from Educational Testing Service, 1983, Table 10)-

Data an degree goal, undergraduate school, and country of citizenship
require little tion. The other variables call for same elaboration.

Educational level at time of testing. Based on responses to an item of
GRE registration orm, stisrwere classified as follows:

Enrolled undergraduate (largely senior-level)
Enrolled 1st year graduate student
Enrolled 2nd year graduate student
Nonenrolled bachelor's degree holder
Nonenrolled master's degree holder
Status not classified above or no response

Uhder _aduate ma'or in relation to Sub ect Test. Reported undergraduate
major field was ithd to define a nom y c.. variable differentiating Sub-
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ject Test takers whose undergraduate field was the same as that of the Subject
test or "closely related" (coded 1) fnom 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 under te field(s) included in the "same or related" category.

Sub ect Test IlndEgraduate zi2 field(s)

Engineering All engineering fields
Mathematics Mathematics, applied mathematics, statistics
ter Science Computer Science
Chemistry Chemistry

ics Physics
Economics Economics, business & commerce
Geology Geology
Biology Biology, biochemistry, biophysics, bo

physiology, zoology, genetics, microbiology
Education Education (including M.A. in Teaching),

educational administration, physical
education, guidance and counseling

Psychology Educational, experimental, developi
clinical, social, industrial relations

MUsic MUsic
Political Science Political science, government, American

studies, international relations
Sociology Sociology, social work, planning
SPanish
French

History
Literature

French
History
English, ccmparative literature

lf- 1 - ..- catrminication status. ACRE background
question as s. te in Eng i. than in any other
language?" ("Yes" "Yes" ='- Better caimication in Englidh (BCE)
and "No" Better communication in same other language (BCOL). BCE status
may be reported validly by both native speakers and nonnative speakers of
English. It was enloyed 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, nonnative BCE examinees tend to be more proficient than their
ESL counterparts who do not report BCE status as indicated by higher average
performance on both the GEE General verbal test and the TOEFL.

TOEFLEVL (TOEFL sean of Ur.S bound nationals from a count asc
GEE Subject Test ers _am e same country). Di erences among natiobàl
contingents c77.1.iiir-TOEFL----inaverage TOEFL scores may be thoughtrs
of as reflecting differences linked to countries of origin in patterns of
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lish language acquisition arid usage and associated differnces in the

general "richness" of the English language backgrounds of studerit planning to
study in the United States (Wilson, 1985). Swever, TOEFLEVL, i_so reflects
other theoretically inpirtent bakgraund differences that are asociated 70.1.th
countries of origin. For example, in a study of 'MEM exar=inees during
1977-1979, it ..las found that -the TOEFL total 'Leans of appnc=oriniately 100
national ccntingents of examineez -were positively correlated (ccfficients of
approximately .50) with the level of develogrent of the corresponding
countries of origin as reflected by social ani econanic indicttors such as
school enrollment rate, literacy- rate, educational exTencliture per capita,
and so on (Wilscn, 1982b, pp. 63 ff. ).

The pattern of national differences is illustrated hy TOEFL neans
(TOFFLEVL scores) for Iniia (555) vs Japan (487), Sweden (5t31_) vs Greece
(502), Ghana (563) vs Bgypt (485), Bahamas (554) or Gayana (570) vs Venezuela
(479) or Brazil (513), and so on. TOEFL is not taken by r-1.-tive anglish
speakers. Accordingly, examinees from the najor native aiglish peaking (NS)
countries were assigned arbitrarily a TOEFLENL score of 625, hiier than that
reported for any national contingent of U.S. band 'MEM examinee.



Section III: Distribution
U.S. versus

ect Test Takers Accordin-

The distribution of Subject Test takers by citizenship status (11S.

versus non-U.S.) is shown in Table 1. Also shown for each Subject Test sample,
by citizenship status, is the percentage of test takers with concurrent GE
General Test scores--that is, the percentage of individuals who took the GE
General Test on the same test aelministration date as that of the Subject Test.

Approximately one-fifth of all Subject Test takers (19,267 or 19.8 Eer-
cent) identified themselves as nonli.S. citizens. However, for five of the
Subject Tests (those for the five highest ranking fields in terms of ouanti-
tative relative to verbal emphasis), substantially higher percentages of ex-
aminees were foreign nationals: Economics (49.7 percent), Engineering (4,4
percent), Mathematics (41.0 percent), Physics (37.9 percent), Computer Science
(32.5 -rcent), 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, Sociology,
History, and Literature), less than 10 percent of the examinees were foreign
nationals.

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

Cver 150 countries were named by non4J.S. Subject Test takers as =-
tries of citizenship.* A classification of these countries by world regkn
and English-proficiencrrelated variables is provided in EXhibit C. Natke
English-speaking societies are grouped without regard to geographic locatim.
Other countries are classified by world region: EUrope, Mideast, Afrim,
America, Asia.

Within the world regions (except for the Mideast) subgrouping of ccm-
tries (for example, EUrope I and EUrope II, Asia 1 and Asia II) was bawd
primarily on known differences in the average levels of measured "English
proficiency" and/Or patterns of English language usage that are characterisdc
of contingents of U.S.-bound students from the respective countries. Contin-
gents of U.S.-bound students from countries in Category I typically ham
higher TOEFLEVL scores (that is, they earn hi er scores on the Test of En-

GRE last of countries of citizenship includes not only independmt
nations but also dependent territories, protectorates, and other geopolitimi
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 Itst T'akers airimm-vIg the 1982-e3 air41983-43-4 Testing

Years, and the Percentage 71.'aking the GRE Cneral Tie St aithe S-i-aree Test
Miniaistration Date, By ID Citizenship steitus

US. libn-WET.S.
citizen oirs- tizesi

N N

Ibtal Pe:--rcent
exestbees ocum-r--u-S,,

li

Subj

37 Direring 5945 (90.0)* 4:7-739 (76.6) 10644 -*-44.4
67 Mathtics 2701 (73.6) 1113-.877 (59.3) 1518 ..41.0
29 Computer Science 3493 (76.3) 1ES828 (56.9) S311 ---7 5
77 cs 2662 (75.2) 1es624 (57.3) 41284 =.9
27 Chemistry 4730 (76.6) 1E3826 (48.2) 6565 =7.9
31 Eaxxinic

.

1408 (60.9) 1.--93 (76.4) 2,j341 045.7
47 Geolor 4356 (73.2) 40 6.7....-=1314 (68.3)

24 Biology 14384 (74.0) 247 (64.2) 16511 la3.0

34 Education 5536 (70.7) =41 (67.5) 5111 4.2
81 Psychology 15750 (69.4) 17454 9.71.00 (75.7)
71 Music 2383 (72.7) =18 (58.9) 2641 8.4
79 Political Science 2342 (80.4) 213 (56.4) 2614 13E2.8
87 Sociology 1239 (58.2) 94 (73.9) 1.33 7.1
91 Spanish 471 (55.5) 1.05 (36.2) 56 11.8.2
44 French 515 (61-9) 99 (46.5) 611 11-6.1
57 aistory 2862 (74.2) 1.1.34 (72.4) 204 4.5
64 Literature 5644 (75.1) 4=91 (75.7) 6115 8.0

All Subject Tests 782E16 l967 97551 3...9.8

Note. Examinees *Jo failed to re port-L.-Ad to the GR Eedgroure
LieS on Li.s. citizenship statUs afamff rx:Ot included int1lese t=mabula-

tions. Data for fields in which more v.-human 25 percent of test tftmtkers
%sere non-1.J.E. citizens are highlighted by bold type, rields are-w- listed
in descending order with respect to qoaaeartitative versusverba1 ençkasis
(see Exhibit B and re1atx1 discussion/. -

* Entries in parentheses irdicate the prm=ercentage ot Subject Te ers
with concurrent GRE Gemul Test scctea-z. (the 61.714N Wpr10,

** Total includes 754 eminees who tcrok a Subject Teats inCeogca-Iiphy,
German, or Philosophymerdiscontirriectit.



Emhibit C

Castries of Citizenship Classified by hegico and Total

NuMber of (VE Subject Test Takers, 1902 - 19041,

°MOW

(4) tatralia, hwo %Ado, c 1ii ), Ire lsd
(3) So-7Ta=

(2)

(1) Wales

Countof classification, continued Page 2 of 2 races

figia II

(4) flMg1h Icof China, I p.o9g, Inianesia,

Korea, Pakistan, Sr; __

(3)

(2) Me, *pal
(1) Afghanistan, Laos, Macao, Mauritiii5

Eine I
Nictast

(4) eeiglin, From, test Jy t*Nrlands, Spin, Wm
(1) y FuiuqaL tztd
(2) Denmark

(1) taxembourg

Jane II

(4) Cyprus, Greece,

(3) Ice lard, rird ard. lavia

(2) WAR

(1) Azores, aligaria, CzeoUslookia, Greenland,
Hsvary, Lichtenstein,

Madeira, Maldives, Onoania

(4) Cuba, Jamaica

(3) Guyana, Trinidad

(2) Binms, Marbados, Belize, Wm* boadnican BeRiblic, Haiti, Monduras,
hest Irdies

(1) Gtenada, Giedlope, Martinique,
Netherlands Antilles, Puerto Rico,

Suriname
4,3,2,1 ca -_ries include muntriesidth different tad

numbers of Subject Test takers as folloNs! (4) 94, (3)America II
(2) 10-24, (1) * < 10 . Countries with 90 mine Subject Itst_takera

are underscored. The within-region raigraipffig
(I vs II) 14 based(4) Argantina, Brazil, Chile, Colombia, !tm4srb Peru, Venezuela

primarily on characteristic differemes in mean scores of U.S.-Lculi(3) St7170.,to caateiTirdnoge
nationals en the TeSt of English as a Foreign laviam (TIEN ad/br(2) Bolivia, El Salvaix, Uruguay
typical degree of English language

experience. ILB.-tound students from(1) Nicaragua, Paraguay

countries in Group I tend to have higher teens on the ICEpl and/Or 93*-
what more exrerience with English th3n their cuterparts fraa ccentriesAmia 1

Crap II. MA for all =tries are provided in the Artendix.

(4) Iran, Israel, Jordan, Lebanon

(3) Ii, SWarabia, Syria
(2) Kuwait, West monk

(1) Bahrain, War, United Arab Eairates, Yaw

Africa I

(4) Ghana, Nigeria, With Africa

(2) Liberia, Tanzania, Uganda

(1) Botswana, lased)), Malawi, Swaziland, WAN 21nhawe

Mica 11

(4) Algeria,

(3) Ethiopia, Li

(2) eWroon, GAO, Ivory Coast. Morocco, Sierra Lem
(1) Popla, Gambia, ttliagasoar, mali, Merumbive, Pwanda, Man, Waal

Zaire

(4) India, mityires, _lawn

2 o

0, The GRE list of "countries" includes
not only independent countries, tut

also dependent tefritories, protectorates,
and other political entities.

For convenienCe, a11 are referred to as 'countries of citizenship."



glish as a Fbreign In [TOEFL]) than their counterparts from countries in
Category II. There are exceptions to this rule. For example, same 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 European countries in EUrope I are
somewhat more homogeneous than those in Europe II in terms of educational,
economic, and cultural variables.

Within each regional classification, countries are grouped according to
number of nationals with Subject Tests, regardless of field, in categories
ranging from [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 highlighted.

Table 2 shows the number of examinees taking each Subject Test by region,
and Table 3 shows the number of test takers from 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 from
the selected countries. These countries accounted for about two-thirth of
examinees taking the French, Spanish, and History Tests, and 80 percent or
more of those taking the Engineering, Mathematics, Computer Science, Physics,
Chemistry, Geology, Psychology, and Mbsic Tests.

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

Ttends 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 nhe 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 hi i tad. "English" countries were treated collectively in
the country rankings as we 1 as in the regional rankings.

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.



ENGLISH

EUROPE I

EuRopEu

MIOEAST

AFRICA I

AFRICA!!

*KR
AMER II

ASIA I

ASIA II

OTHER

TOTAL

Nor LIST

GR TOT

CANADA

ENGLAND

FRANCE

GERMANY

ITALY

SPAIN

GREECE

TURKEY

NIGERIA

EGYPT

IRAN

ISRAEL

BRAZIL

CoLomBIA

MEXICO

PERU

VENE2UEL

INDIA

PHILIPPI

SINOAPOR

SRI LANK

PAKISTAN

MALAYSIA

HONG KOH

KoREA

TAIWAN

PEOPLE'S

INooNEsI

THAILAND

JAPAN

TOTAL

Table 2. Number of Non-U.S. Examinees, 1982-1984, by World Region

ENGIN MATHE COMP. PHYSI CHEHI GEOLO (MHO BIRO EDUCA PSYCH MUSIC POL.S SCCIO SPAM FRERC HISTO LITER ALL S

187 107

187 173

249 102

363 74

94 33

115 35

36 10

248 81

807 109

1370 659

32 16

3704 1409

lom 457

4724 1861

102

99

52

ao

15

27

4

101

266

578

34

1374

456

1626

173

112

79

58

13

39

8

96

186

470

3

1249

381

1624

65

74

62

61

43

27

20

64

270

583

4

1287

539

1821

$9

39

20

IS

13

3

25

22

47

0

262

51

313

147

156

68

39

61

36

15

166

123

412

13

1240

155

1394

265

121

64

130

80

64

48

174

252

535

22

1767

375

2139

65

9

13

19

3

14

22

7

51

5

212

31

243

$44 93

90 10

58 4

7; 3

33 5

8 0

54 1

147 12

64 2

143 61

21 3

154) 194

151 25

1691 219

35

28

17

28

7

19

19

111

3

283

f#1

324

13

12

2

5

9

3

7

7

30

0

90

2

92

20

0

7

45

2

6

0

87

18

105

15

33

1

4

0

2

11

4

a

84

15

99

49

17

5

4

4

5

5

5

3

23

0

122

13

134

143

58

19

12

12

12

9

10

49
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2374

1244

795

962

461
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249

1237

2192

5196

1 157

434 15341

56 3794

489 19098

Table 3. Number of Non-U.S. Examinees, Selected Countries, 1982-1984

ENGIN NATHE CORP. PHYSI CHEM GEOLO ECONO BIOLO EDUCA PSYCH MUSIC POL.S SOCIO SPAM ERENC NISTO LITER ALL

116 43 60 91 44 41 73 164 54 747
34 30 19 44 11 14 27 SO 2 41
52 100 21 15 12 9 25 15 0 7
17 13 21 38 21 8 11 35 3 32
21 12 12 20 3 5 38 18 0 5
30 3 6 4 6 4 32 18 2 15

115 62 26 35 33 7 29 12 0 23
79 8 8 14 12 7 19 5 0 12
53 16 10 4 20 5 3o 43 10 14
42 9 II 6 12 6 6 23 0 3

194 28 35 27 27 7 10 64 3 17
29 14 24 11 4 0 7 16 1 44
37 23 19 24 3 9 14 23 1 13
SI 5 20 13 7 3 24 28 1 26
40 18 10 15 21 5 40 30 3 26 1
36 10 6 6 4 I 27 6 6 7 0
23 9 7 4 11 5 4 14 2 10 0

765 91 248 178 238 20 96 204 4 43 I
42 la la 8 32 2 27 48 3 21 1
28 13 32 2 2 0 12 12 3 14 3
32 27 2 29 50 0 7 35 0 3 0
34 5 5 9 19 3 10 12 0 5 0
53 26 32 24 24 6 17 39 7 6 1

155 69 126 61 37 3 20 46 4 22 16
293 184 47 111 171 13 175 110 6 27 11
441 185 214 115 186 10 30 161 9 34 13
32 27 24 34 13 1 4 10 0 1 3
59 11 17 6 5 2 13 11 6 6 0
53 10 15 3 10 1 23 11 12 7 2
161 92 37 33 46 3 97 45 7 29 15

3117 1181 1184 1004 1090 202 949 1348 149 1262 162

72

12

1

3

1

1

1

0

0

42

22

10

5

4

3

1

2

23

1

2

6

0

2

13

6

2

2

2

31

6

3

2

12

40

214

a

4

2

0

2

1

0

2

4

0

3

1

1

0

0

2

2

7 20 55 1617
4 21 SS 380

23 2 9 300

1 2 13 247
1 3 2 8 154

13 0 3 7 148
0 0 2 4 371
0 4 0 2 169
0 0 0 4 236
0 0 0 5 124

1 1 1 423
0 0 1 2 164
1 0 1 3 174

11 2 2 1 200
8 1 0 1 233
4 0 0 0 114
3 I 0 1 98

6 2 4 2 43 1958
I 0 0 1 6 234
0 0 0 0 0 123
0 0 0 0 1 186
0 0 0 0 3 loa
a a 1 1 4 245
3 0 0 2 6 572
8 1 1 7 30 1288
3 2 2 1 13 1423
2 0 0 0 6 160
t 0 0 0 0 140
2 0 0 1 7 189
9 4 0 11 30 667

67 58 53 83 320 12447
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Exhibit D

Regions and Leading Countries of Origin of Non-U.S. GRE Subject Test
Takers, 1982-1984

Regjons_o_f origin listed in rank order
(1) (2) (3) (4) (5) (6)

ALL TEST TAKERS ASIA ENGLISH EUROPE AMERICAS MIDEAST AFRICA

Engineering
Mathematics
Computer Sci
Physics
Chemistry
Economics
Geology
Biology

Asia Europe Mideast Americas Africa
Asia Europe English Americas Mideast
Asis Europe English Americas Mideast
Asis Europe English Americas Mideast
Asia Europe Americas Africa English
Asia Euro e Americas English Africa
English ASla Europe Americas Africa
Asia English Americas Europe Africa

Education English Asia Americas Africa Europe
Psychology Entaieh Asia Americas Europe Mideast
Music English Asia Europe Americas Africa
Political Sci Anin Africa English Europe Americas
Sociology Asia Enrmpn English Africa Americas
Spanish Americas Europe Asia English Africa
French Europe Americas English Asia Africa
History English Asia Europe Americas Africa
Literature Asia English Europe Africa Americas

Engineering
Mathematics
Computer Sci
Physics
Chemistry
Economics
Geology
Biology

India
Taiwan
India
India
India
Korea
English
English

Leadin- count_ es o_ o
(2)

Taiwan
Korea
Taiwan
English
Taiwan
English
India
India

ank ordi

English
Africa
Africa
Africa
Mideast
Mideast
Mideast
Mideast

Mideast
Africa
Mideast
Mideast
Mideast
Mideast
Mideast
Mideast
Mideast

4

Korea Iran
English France
Hong Kong English
Korea Taiwan
Korea
Japan
Korea
Taiwan

English
India
Taiwan
Korea

Education English Thailand Nigeria
Psychology English Israel India Taiwan
Music English Hong Kong Japan Taiwan Korea
Political Sci Japan English Korea Nigeria India
Sociology English (Japan Korea India Nigeria)
Spanish Spain Colombia (Argentina Mexico Peru
French France English (Italy Netherla* Vietnam*)
History Englinh Japan Korea
Literature ,English India Korea Japan Taiwan

6)

English Japan
Japan India
Korea Japan
Hong Kong W.Germany
Sri Lanka Japan
Mexico Italy

Iran Philippin

W. Germany Japan

Thailand

Japan)

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 test takers. See Table 3 and the
Appendix for complete detail on Ma by country.

* Not included in Table 3. See Appendix for detail on all countries.
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ce, and Selected Nantest Correlates
Citiz_ 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 comparable, 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. exaninees (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 standani deviation units], Spanish,
French, Physics, Chemistry, Psychology, MUsic, Economics, and Computer
Science [by 0.10 standard units]). Means of foreign examinees were slightly
lower than those of U.S. examinees on two tests (Engineering and Sociology,
both by -0.03 standard units).

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

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

Educational Level at Time of Testing*

Percentage distrlb.itlons 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;
negative signs indicate a lower percentage of non4j.S. citizens in a given
category.

o EXCept for thoSe taking the ucation Test, a majority of U.S. studentS
(between 73 percent and 90 percent) took SUbject Tests either as enrolled
undergraduates (the mcdal category for all SUbject Tests) or unenrolled
bachelor's degree holders.

The level classifications enployed for the stndy were designed to fit the
organization of education in the U.S. For U.S. examinees, they represent
educational levels that are unambiguously applicable. Given the worldwide
diversity in the organization of educational systems, some ambiguity may be
involved for same foreign nationals.

1 4
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Table 4

Subject Test &mry Statistics, by Citizenship Status: Exarniriees Tested
between Cctober 1982 and September 1984

*

Engineering ++++
Mathematics ++++

Sci 44+
+44
++

Milani lit+
Geology
Biology +

Sci +
Sociology

Vanish
Frenob
History
Literature

(a)

U.S. citizens
(b)

S. citizens
(c)

Difference in
neans (b - a)

[standardianits]**
N Mean S.D. N Mean S.D.

5926 610 103 4724 606 119 -.03 10.5**
2695 664 54 1861 763 143 .63 1
3488 606 98 1826 61F 102 .10 9
2670 616 132 1624 667 150 .35 4
704 610 97 1821 637 113 .26 5

1231 610 100 1394 628 114 .17 8
4352 576 87 313 537 108 -.44 15
1456 627 112 2139 578 122 -.43 14

5525 463 87 243 416 102 -.63 17
1575 535 95 1691 557 105 .23 6
2380 496 89 219 513 100 .19 7
2325 468 84 324 414 81 -.56 16
1237 445 111 92 442 120 -.03 10.5
470 511 98 105 574 106 2
515 505 87 99 540 100 3
554 516 79 134 504 84 -.16 12

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 Ekbibit H and related discussion). For U.S. examinees, Nt
for same Subject Tests represent samples: Biology and Psychology,
10 percent; Chemistry, 15 percent; History, 20 percent; Economics and
Sociology, 50 percent; ail other U.S., and all non4U.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 lower than that for U.S. examinees. Thus, for example, the
Engineering mean for foreign examinees was .03 standard deviations
lower than that for U.S. examinees; the Spanish mean for foreign
examinees was 58 standard deviations bi r than that for U.S.
examinees; and

++++ 40 - 49 percent of examinees were non4J.S. citizens; +++ 30 - 39
percent; ++ 20-29 percent; + 10-19 percent; other less than 10 percent.

of foreign relative to U.S. Subject Test mean differences.
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Table

Diatributicn of Subject 'rest-Ulcers

Time of Testing! by CittnitIIip

Mro Iled tuft

5

Acoo dIng tO Edocational Level at

Statue! in Forced

rbt ersollai OW Total

T1D10 51 Orntinued
rage 2 of 2 Met

&Med CIMIUd Mt MU Otter Rota
ir- CirW$

giatete iir Fir.0 2 degm *ire
% I

r- CtuiZ _ oWErFrirsterri-
absic U.S. 52,5 11.9 4.2 20.5 5.4 5.3 2380degrenwaiesth Nit 1 Um 2 *me

WU.S. 40,2 11.9 7.) 23.3 5.9 11.4 219I % 1 1 1 %
Difference -12.4 0.0 3.1 2,8 0.5 6.1

Ungineerinq U.S. 66.1 6.3 1.7 21.1 3.1 1.8 5925
Political U.S. 69.2 4.2 2.8 17.1 2.8 3.9 2325mon-u.S. 37.3 8.4 5.2 23.5 13.5 11.0 4724
Science NW-U.. 34.6 8.6 16.4 13.3 13.6 13.6 324Difference -28.8 2.1 43 2.4 10.4 9,2

Differeme 44.5 4.4 13.6 4.8 10.5 9.4

Mathemeticn U.S. 72.3 3.9 2.7 13.2 3.9 3.9 2695
SOCiology U.S. 74,1 3.6 2.8 9.8 3.4 6.3 1237hOn-U,S, 29.8 10.2 10.3 18.9 13.2 17,6 1861

NfleALS, 39.1 9.8 141 12.0 8.7 16.3 92DiffereoCe -42.5 6.3 7.6 5,7 9.3 13.7
Difference 45J2 6.2 11.3 2.2 5.4 10.0

Cdpier Sei U.S. 593 6.0 2.7 21.5 1.1 5.7 3456 Swish U.S. 59.4 10.9 3.2 14.9 6.2 5.5 470ft-U.S. 35,5 7,3 12.4 19.5 12.8 1215 182r
NOn-U.S. 24.8 24.9 12.4 15.2 8,5 14.3 105Difterne 44.4 1.3 9,7 -2.0 83 5.9

Differen:e -34.6 13.9 9.2 0.3 2.4 8,0

Physics U.S. 81.0 3.9 2,2 9.1 1.5 2.3 2670
French U.S. 63.1 4,3 4.3 20.0 4.9 3.5 515acn-u.s. 33.7 10.7 12.7 18,0 10.5 14.3 1624

annALS 35.3 11.1 10.1 16.2 8,1 19.2 99Difference -47.3 C.8 10.5 8.9 9.0 12.0
Difference -27.8 6.9 5.9 48 3.2 15.7

Chemistry U.S. 193 1.0 1.8 11.5 1.0 1.1 704
History IS. 58.8 6.7 3.2 20.9 4.0 6.3 554NOWU.S. 27.1 7,5 11.3 22.4 15.5 16.2 1821

NWU.S. 36.6 93 14.9 17.2 11,2 10.4 131Difference .52.4 4.5 9.5 10.9 14.5 1311
Difference -22.2 3.0 11.7 49 7,2 4.1

!comics U.S. 72.1 4.0 3.6 12.3 5.0 3.0 1231
Litentire U.S. 50.9 6.4 4.8 25.7 6.6 5.6 5633Ittn4I.S. 29.1 1018 12.3 15,6 14.9 1617 1394 30.3 9,2 12.3 16.1 14.9 17.0 469inform 43.0 5.8 9.2 3.3 9.9 13.7

Differme -20.6 2.8 7,3 43 93 11.4

OeclOgy VI.S. 65.6 5.7 3.7 19.8 1.9 3,3 4352
ittUan (Diftereal

NVII-U.S. 28.4 11.2 11.8 20.1 11.8 16.6 313

Difference -37.2 5.5 8.1 0.3 9.9 13.3
Begin-Biol -13.6 4.0 8.5 2.9 9.9 12,5

DU-Liter 42.2 3.0 1.5 41 5.4 8.8Biology U.S. 64.8 4.7 3.8 19.4 2.4 4.9 1456

MneU.S. 32.3 6.7 10.2 19.1 15.7 16.0 2139 VW. %Meet Tests are Mal in *Ming War with respect to *di-Difference -12.5 2.0 7.2 -0.3 13.3 11.1 'Wive MAE vethel eartaMr for tI2 oxrearadirg fielde of It* (6.11
Whit 0 s relatai

Raptly' Os Mosta a hear rercnage of ori-U.S. mime th aIdOcetion U.S. 23.2 19.9 13.6 13.2 12.7 16.8 5525 gi= aint.iwd Wel totey. fot.totale for U S mi4i S perm**Nw-U,S. 17.3 14.4 13.6 13.6 19,3 21.9 243 sim_ld cull 1010, within nutlin)
Difference .5.9 -5.5 0.0 -0.1 6.6 5.0

Psychaloli U.S. 50.0 3.9 5,3 17.0 812 5.7 1575

55.2 4.7 5.5 17,0 8,5 9,1 1691

Differne 48 0.8 0.2 0.0 0,3 3.4

46
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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 )1"44late students or master's degree holders, or were not
classifiahe ZUS t level ("other").

Subject Test Performance by Educational Level

Table 6 shows Subject Test means for U.S. and non4J.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 column 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.S. 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 non4J.S. differences in mean Subject Test
performance tended to be consistent across educational levels, especially for
abject Tests an which one popolation clearly outperformed the other.

o For the Mathematics, Spanish, French, Physics, and Chemistry Tests, for
example, with few exceptions, the performance of nonU.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 ueans tended to increase with educational level.

o Enrolled graduate studeats and, to a lesser extent, unenrolled master'S
ree holders tended to have higher means than enrolled undergraduateS Or

unenrolled bachelor's degree holders. These trends were someWhat more
consistent across teStS for U.S. citizens than for non41.S. citizens.

Among U.S. citizens, on 13 of the 17 Subject Tests the means for under-
graduate level test takers (who constituted a majority of all examinees

t in Education) were lower than the total mean. Undergraduate 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 on 9
of 17 Subject Tests.

o Non-U.S. undergraduate-level examinees, typically underrepresen
examinees tested as undergraduates, autperforited their U.S. counterparts
on 12 of the 17 Subject Testsall except the Literature, Biology, Geol-

4 7
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Subject Test Man for U.S. and Nen4.S. Citizens, ty Rotted

Editaticral Level

Biro lloi stAnt Itt_mroLled

Fathiro-rifigieri

2 rkgree

Weel

Otirr teal

Neen

grwluabl

Mama

degre!

Neon

Ta-r-T-Car

Rai

Withematics U.S. 666*

11;

668

71;

698 643

704 759

661

750

664

763

Difference** 80 118 18 116 ED 89 79

Spanish U.S. SOO 509 551 504 560 555 511

Ncn-U.S. 533 592 511 541 M II 574

Pattern! 33 -03 12 37 -3 63

'ma U.S. 490 516 566 515 552 551 505

Non-U.S. 527 SD SD 337 M 35) 540

Difftrence 37 17 22 z47 11 35

Arica Is, 613 65 664 612 644 613 616

NvitS, 685 ill 646 ZZ0 635 667

Difterern -35 -TO 34 16 22 51

Nadatiy U.S. 612 652 605 596 630 570 610

673 630 631 637

Difference 12 -20 34 61 27

kyriblogy U.S. $28 535 580 540 539 548 535

htn-U.S. 567 503 572 SS7 P; 557

Differentel; -32 -38 17 00 -02 22

Mixic u.s. 492 470 520 490 535 534 496

NonrU.S. 511 480 Slq 513

Difference 19 10 -3 10 -30 17

lArCtics U.S. 599 631 664 628 653 615 610

Non-IS. 619 in ill ;12 In 628

Difference 20 :II I) -41 00 18

Ccepter Sei U.S. 607 615 629 599 619 $92 606

Non-U.S. 0 f10 in 593 602 616

Difference 11 4)5 -11 -06 -14 10 10

Engineering ELS. 624 592 594 581 589 556 610

Nnn=U.S. 571 604 595 600 581 606

Difference 113 -21 10 14 11 25 434

48

Table 61 caltinied

Subject Moiled shard tbt wad

Past 2 of

Otter

2 pages

ttal

valeta
EZKWilqTf.1 efi Irs
agreeYaNCFM 2

Wen won Wan Itssi Iten Wen

Sociology U.S. 435 497 532 4E6 497 441 405

Non-U.5. 437 liO STig 1131 459 442

Difference 02 =97 :21 =26 Am -18 -03

History U.S. 505 513 524 543 532 526 516

NOn-U.S 510 464 M in TB 504

Difference 13 -49 13 .53 -51 -33 -12

Literoture U.S. 518 512 562 540 571 542 530

1411.42a 511 496 74 II 183 499

Difference 17 -16 -52 71 -59 41

Biology U.S. 618 617 664 645 632 601 627

Wn-U.S. 595 555 M 371 554 3/0 670

Difference =23 -62 :SS -73 -76 41 -48

Om1t:1y IS. 571 596 648 570 621 586 575

Nbn.-U.S. 549 gl SIR 543 521 74 537

Difference =M 3 -ID] :17 -W 42 -39

Political U.6. 459 478 509 485 504 489 468

Science NO04.S. 401 In 125 11 M V2 414

Differato -50 53 41 -74 -104 17 -54

Education IS. 434 454 467 455 491 494 163

NON.S. 402 412 ill 422 424 111 416

Differne-32 =32 .56

Note, Subject Itsts are listed in &wording order with roved to the

average perfonmance of nonM.S. matinees relative tO that Of U.S. engine%

without regard tO eiratirnal level, In dater** order, the differences In

scaled score means (shown in the last cams) were dbided ty the onrregcrik_

ing Subject Test reference groap stenlard deviations (see Tahae 4 ami related

discussion),

* thieremi was are tiler btkal seam (last whin) for rm.

For movie, the Education means for fleiH.S. citizens taking the test as

1st year graduate students (422)0 enrolled undergradwateS (421)! and

unenrolled meeter's degree holders (424), %ere higher than the total non-U.S.

Education mean (416).

** Negati91 tiqns indicate lOwer scaled-s0Ore teens for foreign examinees. for

example, Educatico *MS for non4J.S. citizens Are 10%or thon ttose for U.S.

citizens at each eocatirnal levet. 5caled4core differences are marable

within tot pat_across Sdgect Tests.
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ogy, Political Science, and Education tests. These are Subject Tests on
mbich the average performance of non-U.S. examinees without regard to
educational level compared least favorably uith that of U.S. examinees.

Cther Ehaminee Characteristi

Table 7 provides summary data (percentages or means) for selected exam-
inee characteristics, hy Subject Test and citizenship status. The base for

rcentages or means varied according to data availability. The range of hese
NS involved is shown in the table. The data shown in Table 7 are as follows:

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

2. Percent naming a U.S. undergraduate school (U.S.UG Sch)
3. Percent female
4. Percent reporting hetter canunication in English (BCE s
5. Percent with Ph.D. goal or postgraduate status
6. Mean year of birth (inversely related to age).

Median values are shown 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 nonU.S. examinees taking the Engineering,
Mathematics, Computer Science, Physics, Chemistry, Economics, Geology, or
Biology Teets (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 verhal Subject
Test cluster were 91.1 and 73.9.

U.S. and non-U.S. examinees differed most with respect to undergraduate
origins and reported English language coneunication status. Mbst
inees attended U.S. undergraduate schools (medians of approximately g6 per-
cent for both the quantitative and the verbal fields) Comparable Radians for
nan-U.S. examinees were 20 percent and 38 percent. The higher nedian is for
the more verbal Subject Test cluster.

Sioilarly, most U.S. examinees reported better communicaton in Ehglish
(BCE) status--the median across tests was about 96 percent. Among foreign
examinees, percentages reporting BCE status tended to he higher for the more
verbal Subject Tests (53 percent) than among those taking one of the more
wentitative tests (about 34 percent). BCE status was reported by only 36 per-
cent of nonU.S. French Test takers and by 28 percent of Spanish Test takers.

For Subject Tests in quantitative fields females were clearly in the
ndnority, while the opposite tended to he 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. NbnU.S. examinees
tended to be slightly alder than their U.S. counterparts (mean year of birth
was typically lower for non-u.s. Subject Test takers) and tended to he
somewhat more Ph.D.-oriented.

4 9
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Felected Efararteridics of Subject Test Takera. hy Citizenship Stabs

Sixj,ect NA U.G. Ibior/ U,S.W F1
abject Wit WW1

ape*
1

2
vi oil

937,0*
I

Tr of
birth

WO
Engineering U.S. 859,629 96.5 97.9 15.3 96.4 15.5 (59.1)

floro-U.S. 4724,3760 94.6 21.7 5.2 33.7 41.9 (57.4)

?athematic; U. 527,510 83.2 95.4 34.6 95.9 52.2 (59.6)
Hon-U.S. 1861,1401 58.6 17.1 20.2 24.5 62.1 (57.8)

COsp Sei U.S. 511,494 71.9 964 21.3 95.5 42.9 (98.1)
Non-U.S. 1626,1415 53,4 26.1 16.4 30.9 54.6 (57.9)

Mites U.S. 921,903 693 96.0 11.8 94.4 82.7 (59.9)
143n-M.S. 1624,1231 88.2 16,0 14.3 33.6 84.6 (56.3)

Chemistry U.S. 704,666 85.2 95.9 34.5 95.3 80.9 (60.1)

hbr4S. 1821,1340 66.4 19.2 28.4 37.5 17,1 (57.8)

romudca U.S. 1231,1170 66.0 96.7 30.1 96.3 52.4 (58,1)
1iLn-U.S. 13944243 86.8 19.1 18.6 31.9 69.7 (57.1)

U.S.oi
884,535 93.9 99.0 27.8 98.6 25.5 (59.7)

hbnpU.S. 313,282 91.5 33.2 18.0 47.3 46.8 (56.8)

Biology U.S. 1456,1390 75.6 94.9 49.1 96.4 60.9 (59.1)
NonJU.S. 2139,1819 13.5 32.4 42.1 46.9 69.8 (97.4)

Waft U.S. 669,830 68.6 96.8 72,4 99.4 29.2 (52.2)
ft-U.S. 241,217 53.0 42.8 59.5 53.1 42.9 (914)

Psyd-ology U.S. 1575,1503 61.3 96.2 65.5 96.0 77.7 (57,0)
flxv4J.S. 1591,1941 70,1 26.1 66.4 57.8 72.2 (97.2)

Maio U.S. 494,475 96.0 97.4 50.9 98.5 39.4 (58.0)
Hon-U.S. 219,196 94.1 37.4 53.0 59.4 43.2 (51.2)

Fol Sci U.S. 499,441 86.8 97.5 39.4 96.4 92.4 (98.8)
htn-U.S. 324,295 73.9 36.0 25.9 40.9 60,6 (56.8)

Thble 7, orntinued

kbjed U.G. Fa*/ USA Role
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Agraeof
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OWN
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Slo1y U,S. 603,571 82.6 95.0 60.7 96.4 40.0 (55.7)
10-1-11.S. 92,89 74.2 41.3 46.7 41.1 97.3 (55.4)

Spanish U.S. 470,452 71.7 90.6 69.5 843 45.2 (57.7)
109,88 91.1 60.0 67.3 27.7 52.1 (53.5)

Moth U.S. 515,490 73.0 95.3 74.4 94.2 47.6 (98.3)
142141,5, 99,83 63.9 47.5 763 39.0 543 (55.9)

Histay 554,521 81.1 96.6 34.2 97.0 57.0 (55.6)
tiONA 134,124 75.6 35.8 33.1 55.3 60.2 (55.1)

Literabire U.S. 696,861 81.8 96.0 663 97.5 62.0 (57.1)
Nto-U.S. 489,443 88.7 31.2 52.0 96.7 62.4 (56.1)

MAIMS

u.S. 05.5 95.3 29.4 96.3 52.3 (59.1)
06.3 20.4 18.3 33.6 65.2 (57.6)

Idue-Lit U.S. 81.1 96.0 65.5 97.0 41.6 (57.1)
113g1.3. 73.9 38.0 55.5 53.1 97.3 (56.1)

* Wept for Frendl and 5Penish, all U.S. Suldect test data are for Mir
wiles of exaadnees. For toth U.S. and non4U.S. examinees, the N calm 0011
the range of HS with data for the several %Cats: Cenerally speaking, the
first N is aPPlicable for u.s.up(reforted

a U.S. undergraduate school), lex,

Tear of birth; NI for the other uariablea tere egual to Of slightlyNW
than the serositi reported.

" ?gement batieen Inkrgrainte field and Subject 'hells *fined as
hawing an undergraduate *or in the sam field as the !aged Itist or in a
cicoely related field. WW1 regard

to citizenship status, azie of the
variation across Wert Tests in percentage iagLet.eiti is a function of
initial decisicos regarding the fields incltded as "closely relatsd."

0* FEE self-reported Letter cromidcatim in Englith than in any other

*legal lad BA better costadoltico in a limo other than Englith.

ea status is relorLed ty Loth Pain speakers of English and speakers of
English Al A seam! langLege. Onativt-Ehliistmakers (NHS) who report 4C8
status qpically are less proficient in English than *We frigliish-wdera
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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 coefficients indicate higher mean performance for the sub-
group with the higher nominal code (for example, those with undergraduate
major/Subject Test agreement, those who attended a U.S.OG, females, and so
on), while negative coefficients indicate higher performance for examinees not
in the designated subgroups. For year of birth, the continuous variable,
positive coefficients indicate a tendency for younger examinees to earn higher
Subject Test scores (an inverse relationship between age and test
performance).

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.- ori-
was true or ea o e ject Tests
For U.S. examinees, coefficients r=
(Mathematics); for nonti.S. examinees the
to .46 (Sociology).

citiz p categories.
am .20 Political Science) to .45

comparable range was .06 (Education)

o Males had hi. r maans than did females. With one exception this was true
for ea je citize p categories. Only among nan-U.S.
citizens taking the Literature Test did females outperform males.

Forei test takers who re ls had lower
s was true o

tests excep Test. e greatest disparities in average perform
ance were for Psychology (r = -.31) 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. institutions tended to perform about as well as or better than
their counterparts not reporting U.S. undergraduate schools. The strongest
deviation from this trend was r = -.21 for U.S.UG among U.S. Spanish Test
takers.

nor age, English language ccarrunication 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 test rformance was in-
dicated for Spanish, French, and Education Test s negative coe ficients
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 Computer Science Test takers (positive coeffici-
ents for year of birth ranged between .17 and .22).

ie ect Test a reement was a relatively weak correlate

51
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Engineering U.S# 851/855 04 14 49 17 22 06

htn4.S. 4680/4715 -09 -23 -07 20 13 04

Satheletica 0.S. 525/521 08 01 -35 11 45 01
ttn-ALS. 1849/1661 07 -29 -20 09 16 41

Ctaputer Sci U.S. 500/511 -02 16 -21 22 26 03

Non41.S 1015/1026 -05 -23 46 22 18 -02

Physics U.S. 519/521 -05 -02 -22 04 28 -05

Nbn-U.S. 16094624 00 -16 -16 09 13 -01

Chesistry U.S. 701/704 08 06 -24 OS 23 04

tam-U.S. 1810/1821 02 -21 -10 01 11 -10

Economic's ELS. 1219/1231 -06 03 -15 -04 37 -03
Nbo-U.S# 1383/1394 05 -23 46 14 25 00

Diogy S. 663/t64 -01 -06 45 -07 30 03
Non-ti.S, 311/313 12 -06 -06 04 21 22

Ridogy U.S. 14484456 04 21 40 -01 21 12
tb-U.S. 2126)7139 09 -09 -03 20 23 13

Educatior U.S. 860/869 -14 -00 46 -22 32 01
NO4I.S, 241,243 02 06 -03 -17 06 34

PsyChology U.S. 1563/1515 03 10 -04 -01 21 05
Nt4r-048, 1678/1691 11 31 -05 05 23 30

PUsic U.S. 489/494 -01 05 -25 04 34 -06
NonU.S. 216/219 07 49 -24 01 29 26

Political Sci LLS. 454/459 -02 OS -23 -09 20 02
9314.3. 321/324 10 -10 -20 10 30 03
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Sctiology U.S. 599/603 -06 07 44 03 33

Sow-0.S. 92/92 11 42 -26 04 41

Spanish U. 465/470 11 -22 -11 -16 27

U.S. 104/105 47 44 -12 -33 22

French U.S. 512/515 01 00 41 -12 37

NOn41.5. 98/99 -05 -OS 46 -12 29

Risbory U.S. 549/554 01 00 -25 -02 27

Noo,U.S. 132/134 22 43 47 -02 13

Literature U.S. 894/$96 07 00 -05 -CO 27

fibh-U.S. 484/189 10 -oe 06 04 19

va

011#

(1,0)

-00

40

-32

-25

-04

-01

02

29

04

te

Note. TN decimal has been omitted from ell correlation coefficient*. The

Wales, nominally colei as indicated. arc (A) utergrtante Da* in um
or closely related field vs other; (b) attersk4 a U.S, undergraduate school TS

other; (c) female vs male; (d) year of birth, ioversely related to agt; (t)

Ph.D. clegree-ra1 or postioctoral vs other; and (f) BCE itetter onthicatitt
in English than in other lanoarp(s) vu EM Metter communication in other

lanpage). Ihe zero catejor all '1,0' variables locluied the

nonresgr4Onts.

Positive omffidenta for nominally coded variables indicate thst tto*

grow uith the higher code had higher ST means, %bile motive
coefficients

indicate the vosite. For example nort4J.S, citizens muting a U.S.
until/ratite school (1) t.q&I to ;lave laer average Subject Test scores than

those not reporting a U.S. school (0)--most of the
coefficients art negative;

!males (2) terded to earn loNer average SCOICS than Pales (1) ch West

ltsts to:efficient* largely negative for bothuS. apd pcnHU.S, citizens); ma

so an. FOr year of birth, positive coefficients indicate that prger
colons taxied to earn hisber ST mores than older nmesinees. For

Stidect Test-takers, the coefficients for U.S. undergralbate school and vm
aCOL status are hued on relatively extreme dichotcmdes.

Excevt for French and Spragh, Sublect Teat data for U.S. mimes are

for randja SWAM

* Cdefficients for sex ani ye4r of birth wre based co slightly sseller Ng

(initial entry in the N column) Ow mefficienta for tht other variables
(second entry),
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of Subject Test performance in both citizenship categories. GI the 34 coeffi-
cients computed, only six exceeded .10 in abEolute 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 Belative as defined by self-reported BCE
status, was not a consisten y positive correlate of Subject Test performance
for foreign examinees. Better communication in English (BCE) status was
clearly associated with better test performance in Literature (r = .48), Edu-
cation, Psychology, 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 sis.

For the Sociology and Political Science Tests, and Sub' t Tests in fields
ranking highest in quantitative relative to verbal sis (mathematics,
Chemistry, Physics, Computer Science, Economics, and Engineering), the re-
lationship between BCE status and test performance was weaker and not con-
sistently positive- BCE coefficients ranged frar -.11 to .04. For U.S. exam-
inees, BCE status was generally very weakly correlated with test performance.

However, for both non4U.S. and U.S. examinees, performance on the
Test, particularly (r = -.32 and -.25, respectively), and, to a lesser extent,
the French Test (r . -.04 and -.03), was inversely related to BCE status. As
will be shown later, based on country of origin, many of the non-U.S. examr
inees were native speakers of these languages.
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Secti N% Differences in atlect Test Perfontnce Associated
Citizen.44

Previous sections have provided evidence regarding differences in Subject
Test performance between U.S. examinees and all non4J.S. examinees without
regard to country of origin, and the relationship between selected examinee
characteristics and test performance within the two general populations. This
section presents data on the Subject Test performance of foreign nationals in
classifications that introduce a measure of control for differences in lin-
guistic-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

_es 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, Europe I, EUrope II, Mideast, America I, America II,
Africa I, Africa II, Asia I, Asia II, and a collective "English" 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 common English-lang-
uage heritage, includes Australia, New Zealand, Canada, England, Scotland,
Wales, and Ireland. With few exceptions, GRE examinees from these countries
report ELglish as the native language. For example, 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 communi-
cation in English than in any other language (Wilson, 1984b, Appendix 8.1 andAenix B.2). Some 7 percent of Canadian examinees reported better cauuiuni-
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
composed primarily of examinees for whom English is a second language (ESL
examinees). Same 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
carçared to those in Group II tend to earn higher average scores on the Test
of English as a Foreign Language and/br 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 fram countries included in certain Group I regions (all but Europe I)
reported BCE status, and U.S. bound nationals from these countries tend to
earn relatively high average scores ca TOEFL. The "high BCE,_lhk4h TOEFL"
regional groupings are:

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

English is an official language 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 mde up primarily of BCEESL
examinees. BCEESL examinees tend to he more proficient (as measured by higher
means on TOEFL and the GRE verbal measure) than their BCCLESL counterparts
but less pcoficient, on the average, than native English speakers (Wilson
1982a, 1984a, 1984b).

A "low BCE, low EFL" pattern is characteristic of examinees from
several

Europe II, ified by Greece and Thrkey, with Cyprus, Finland,
and, YUgoslavia, the USSR, and so on;

II, typified by Mexico, Argentina, Brazil, Chile,
and so on;

Africa II, typified by Algeria, Egypt, Ethiopia

Asia II,

Mideast,

Li so an;

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

fied by Iran, Jordan, Lebanon, Saudia Arabia.

U.S.-bound nationals fram Europe I (western Europe, represented most
prominently in the Subject Test samples by West Germany, France, Spain, and
Italy, but including Belgium, the Netherlands, Sweden, Norway, Denmark, and so
an) have high average TOM 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 Europe I GRE examinees report BCE status. Europe I,
accordingly, "low BCE, high TDEFL" region.

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

Regional Trends in Subject Test Performance

abject Test means for all nonU.S. regional contingents represented hy
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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 sore examinees. Blank cells in the tables indicate no examinees;
asterisks indicate fewer than 10 examinees (see Table 2 and Table 3 for detail
on Nt 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. Regional
and country means higher than the mean for U.S. examinees are highlighted.
Means enclosed in paren'cheses are lower than the grand mean for all nonU.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 non4T.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(J.S. examinee contingents on the respective tests.

Profiles of Subject Test means for three sets of regions are shown in
Figure 1. The horizontal line 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-hi
TOEFL), Europe II (law BCEAower TOEFL), and "English" examinees (native-
English speakers).

o The middle frame shows profiles for Anerica I and Asia I (high BCEAligh
TOEFL) vs America 11 and Asia II (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 TOtrL).

In a number of instances, profiles are not complete. For example, the
Europe 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, Geol



Table 9. Subject Test Means for Non-II.S. Skaminees, %Todd Region

ENGIN MAINE COMP. NISI CHEMI GEOLO ECM) BIOLO MICA PPM MUSIC POLS SOCIO PAW FREW HMO LITER

ENGLISH 645 836 657 724 676 612 714 674 406 602 561 507 508 593 552 60?
EUROPE I 632 806 645 680 651 577 659 636 4 553 526 461 534 630 592 512 486
EUPOPIII 509 730 598 649 566 472 596 585 4 515 * a * * 4 4 457
MIDEAST 515 669 578 598 541 430 550 515 321 517 4 355 a * 0 4 426
AFRICA I 530 573 502 522 559 * 512 501 388 452 0 364 4 4 463
AFRICAII 514 702 566 603 561 426 558 496 * * 574 4 * * 372
AMER I '309 537 a * 590 * 544 529 429 469 * * * II * * *
AMR II 552 741 600 653 617 556 625 571 398 486 468 439 * 593 475 * 460
ASIA I 636 686 640 615 611 517 600 574 4 529 4 405 4 * * * 514
ASIA II 608 768 599 688 659 511 636 576 379 510 469 399 417 * a 457 419
OTHER 617 828 567 * * 627 594 529 4 4 4
TOTAL 599 754 611 667 630 542 628 502 417 559 517 416 445 580 546 502 503
NOT LIST 630 790 631 668 656 510 621 556 409 532 485 410 a 544 496 515 471
5R TOT 696 7E3 616 667 637 537 628 578 416 557 513 414 442 K74 540 504 449
UL5 . 610 664 606 616 610 576 610 627 463 535 496 468 445 511 505 516 530

Table 10. Subject Test Means for Selected Countries

ENGIN MAME CCM. MOM CHEM! GEOLO MONO BIOLO MCA PSYCH MUSIC POL.5 SOda SPAM PM HMO LITE*

CANADA 648 833 660 711 679 621 668 678 482 604 564 513 0 564 10?
ENGLAND 642 821 565 731 678 644 723 667 * 590 576 409 * 547 607
FRANCE 623 826 609 624 622 * 651 599 a a 0 620 0
GERMANY 609 745 671 721 679 * 746 658 4 590 4 4 0 509
ITALY 610 846 630 617 4 * 641 607 it 0 *
SPAIN 618 * a 0 a * 650 587 0 504 4 4 676PUCE 596 726 584 629 554 0 619 545 495 *
TURKEY 567 * 4 595 526 4 581 509
NIGERIA 481 566 482 * 510 4 593 414 372 445 357 4
EGYPT 485 4 593 533 * a 459 *
IRAN 533 630 535 586 524 * 547 506 4 409
ISRAEL 641 636 673 774 * a 537 * 581 0
BRAZIL 592 753 616 658 a * 610 558 4 460
COLOMBIA 542 * 591 678 * 4 584 540 4 477 543
MEXICO 537 712 612 587 624 * 630 605 4 521
PERU 533 783 * a 4 * 644 * a a 4
VENETUEL 512 * 4 4 585 4 * 544 * 459 *
INDIA 641 687 646 614 606 513 606 574 * 544 * 410 * 522
PHILIPPI 546 604 534 644 4 581 575 4 497 * 4
SINGAPOR 615 848 574 * 630 664 0 561 *
SRI LANK 684 766 0 668 670 * 619 0
PAKISTAN 525 * 4 * 563 * 604 507 1 *
MALAYSIA 574 640 541 592 580 1574566 4 4 * * a 4
HONG KOH 642 746 610 746 696 * 617 680 a 563 515 * * * *
KOREA 615 827 698 763 705 532 615 622 * 521 460 430 a 0 is a 410TAIWAN 625 774 607 614 667 496 650 566 * 512 428 I * 4 4 416
PEOPLE'S al 773 509 765 625 4 * 519 a 0 a 4 4
Itmonul 518 663 546 4 * 4 517 425 4 4 a a
TNAILANO 522 641 539 0 541 0 567 520 337 4 * 343 a 4 4
JAPAN 612 745 618 616 572 0 617 537 N 473 477 391 * W 455 419
TOTAL 605 762 611 671 636 551 632 587 418 569 525 414 441 587 564 512 500

7
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Exhibit E

Regional and National Trends in Subject Test Performance fo Contingents
of Non-U.S. GRE Subject Test Takers, 1982-19841

Ta

Engineeringf
Mathematics**
Computer Sci**
Physics**
Chemistry**
Economics**
Geology
Biology
Education
Psychology**
Music**
Political Sci
Sociology#
History
Literature
Spanish**
French**

e- Lo
71)-

E nglish
Englieb
S PElish
English
Engliah
EAglish
English

g nglish

AREligh
English
English
Eurcve I
English
English
!AL-MEI
latUFA

Six

Engineering0
Mathematics**
Computer Sel"
Physica**
Chemistry**
Economics**
Geology
Biology
Education
Psychology**
Music**
Political Sci
Sociology,
History
Literature
Spaninh**
French**

h N
2

-nk order of mean
(5) (6)

Europe I Asia (lois II)
illorope (Asia /I) (Amer II)
S PrOpe I Asia I (Amer II)
Asia II (Euree I)(Amer II)
Asia M (Europ_e I)(Amer II)
S urepe I Asia Il (Amer III
Amer M Europe (Asia I)
Europe I Slit-open (Asia II)
Amer I (Amer II) (Africa I
(Europe I)(Asia I) (Mideast)
guropia_ (Amer II) (Asia II)
Europe I Amer II (Asia I) (Aaia II) (AfricaII)
EntglAsb (Asia II)
Europe I (Asia I)
Asia I (Europe I)(Africa I)(Amer II) (EuropeII)
Amer .0
Europe I (Amer II)

(EaropeII Amer II)
(ASEtEELI)(AfricaII)
(Asia IX) (EuropeII)
(Europeli)(Aala I)
(Asia 1) (Amer I)
(EuropeII)(AfricaII)
(Asis II) (EuropeII)
(Asia I) (Amer II)
(Asia II) (Mideast)
(EuropeII)(Asia II)

111.0121scoring country continges n rank
(1) (2) (3) 4)

der of mean*
6

Belgium Sri Lanka Sweden South Afr English
Singapore Italy Rugliah Israel Korea
Belgium Israel. Germany English India
Israel FRChina Korea pong Kong AEgERCipe
Korea Hong ERRI Germany English Sri Lanka
Germany Argentina Ap_111m1 English _Dom xoniT
laglAtk (Korea) (India) (Taiwan)
&sm. Kong English Singapore RtAsz Argentina Korea
English (Nigeria) (Thalland)
English Cermasy Israel Bong Kong Singapore India
English Bong lielag(Japan) (Korea) (Taiwan)
Engliah Korea (India) (Japan) (Nigeria) (Thailand)
No country with N 10+
English (Japan)
English India Germany (Japan) (Taiwan) (Korea)
Apala Colombia
France REAlls12

M2RK Stag.
Prance
Italy
Eaglinh
Taiwan
ChlIe

* Only the six regional or country contingents (N 10+) with highest means
are listed. For Education, Political Science, Geology, Literature, History,
Sociology, Music, French, and Spanish Testa, only a few country contingents
met this criterion. The mean for all "English" countries was used in the
country liatings--one or more individual English countries ranked higher in
moat instances. See Table 10 plun Appendix for complete data on all
contingents with 10+ examinees. EAgAlight indicates lean equal to or higher
than that for U.S. examinee-a; (parentheses) indicate mean lower than the grand
mean for all non-U.S. examinees.

** Grand mean for non-U.S. examinees was greeter than that for U.S. examinees;
# grand mean was approximately equal to that of U.S. examinees; others lower.
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Figure 1. Average performance of contingents of non-U.S. examinees c i

Subject Tests relative to the average perforaance of U.S. examinees
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Mimic through Literature; and so an. 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 discernible.

o Strongest overall average performance relative to that of U.S. examinees
was registered by the "English" examinees and by the predminantly ESL
Europe I examinees. "English" examinees outperformed both U.S. examinees
(on all tests) and Europe I examinees (on all except the Sociology Test).
Europe I examinees outperformed U.S. exaRdnees except in Political
Science, History, and Literature. They also performed better than their
Europe II counterparts as well as other ESL contingents on all tests for
which comparative data uere 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
availahae.

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 comparatilmay 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, Cauter Science, and Economics, the
all ESL means (not shown in the figure) 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 nonU.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, and
Economics Tests, it is useful to recall (from Table 8, Section rv) that among
individnals, relative proficiency in English as reflected in BCE status was
essentially unrelated to performance on these tests; correlations ran
between .00 and -.11. Nbte, for example, that high means were register
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 (Geology 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, Education, Political Science, and Literature. The
ESL EUrope I contingent outperformed both U.S. examinees and "English" exam-
inees in Sociology.

It may be recalled that was modestly associated with perform
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ance on all but the Sociology and Political Science Tests: Geology (r = .22),
Biology (.13), Education (.34), Psychology (.30), Mimic (.28), History (.28),
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 French and the Spanish Tests (not included in Figure 1), an which non4U.S.
examinees typically outperformed their U.S. counterparts, a majority of the
foreign examinees taking these tests were from countries in which the dominant
native language was either French or Spanish.

o Contingents from Europe I (predaninantly Spani.sh nationals) 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 nationals,
had high means. These trends are consistent with findings reported in the
previous section indicating negative correlations between BCE status and
performance on these tests for nonU.S. citizens (see Table 8 and related
discussion).

Discussion

The findings that have been reviewed are consistent with the working
thesis that the performance of nonA.T.S. examinees on Subject Tests in

quantitative fieldt is relatively independent of lingnistic-cultural back-
ground. ESL examinees typically outperformed U.S. exaninees in Economics,
Physics, Chemistry, Computer 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. Vet, U.S. examinees were
outperformed by the predominantly ESL contingent from Europe I in Geology,
Biology, 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-

the field of the test, (c) general rigor of instruction, (d) curricu-
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
accounting for either U.S. vs non4J.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 qood net--
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 hdased culturally toward U.S. examinees
and nonu.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 non-
language-related effects in the data for ESL contingents. 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,

ics, Chemistry, and Economics. For Subject Tests in the social science and
humanities fields as well, strong effects not due to English proficiency, per
se, appear to he present and may be more important than effects associated
-th differences in general "English proficiency."

Additional perspective is provided by findings, reported in the following
sections of this report, based on data for restricted nanpies of Subject Test
takers with concurrent scores on the GRE General Test SWillk samples). In these

es, ESL examinees were found to perform better, relative to U.S. exam
inees with comparable quantitative ability, on Subject Tests (requiring
extensive discipline-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).



Section 1.71:Coarative Performance on E Sujct Tests
ari the' GEE General Test

A ma-jority surou of examinees in each of the Subject Test (S) samples
had concurrent (same administration date) verbal (1.7), quantitative (Q), and
analytical (A) ability scores from the GRE General Test. Based an data for
these SMA. samples, this section provides information regarding (a) the level
of performance of nonrU.S. examinees relative to that of U.S. examinees on the
GRE General Test verbal, quantitative, and analytical ability measures as camr
pared to performance on the discipline-specific Subject Tests, and (b) for
nonrU.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 A).

The average performance of non-U.S. examinees or the verbal and anal 1-
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
nonrU.S. means were lower than U.S. means (except for the Education Test) the
Subject Test means of nonrU.S. examinees were relatively less depressed than
their general verbal or analytiral ability means.

BCE status (better ccurnunication in English) and TOEFLEVL (historical
TOEFL means of U.S.-bound national contingents ascribed to current examinees
fram the respective nations) were found to be mare closely related to performr
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 number of examinees in each SVON sample, and the means
and standard deviations of Subject Test and General Test scores (S, V, Q, and
D) for U.S. and nanU.S. examinees. The total number 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 SVQA sample as in the total Subject
Test samples.

The scales of the respective Subject Tests are not comparable, and Sub-
ject Test and General Test scales are not comparable. Accordingly, the means
of nonrU.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, nonU.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.

6 4
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Table 12 shows the means of non-U.S. examinees expressed as deviations
from the means of U.S. examinees in standard units, as described above.
Subject Tests are listed in descending order in terms of quantitative relative
to verbal emphasis as defined by the mean discrepancy between GREQI and GRE-V
means of U.S. 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 QN order, since they
test knowledge of languages and literatures that are foreign to native speak-
ers of English. As indicated in the previcus section, many of the non-U.S.
citizens taking these tests were from 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 avarage scores than ddid their
U.S. counterparts.

For the other Subject Test/General Test (SVQA) samples, the average per-
formance of nonU.S. examinees on the GRE verbal ability measure and, to a
lesser extent, the analytieal 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 Education-Literature clusters, the mean
deviation-score medians for GRE Verbal were -1.21 and -0.55, respectively .

Orparable medians for GRE quantitative and the GRE Sdbject Tests were
-0.13 and 0,09, and -0.03 and -0.16, respectively.

These findings, especially those for the Education-Literature cluster,
indicate that foreign examinees tended to perform better relative to U.S.
examinees on tests involving extensive discipline- cific English-language
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 communication in English, coded "1", vs
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 a/so nonnative speakers, typically from
countries with a strong English-speaking academic tradition (for exampae,
India, the Philippines). The TOEFLEVL variable was derived by ascribing to
each examinee from a given country the mean TOEFL total score for all
bound TOEFL takers from that country (Educational Testing Service, 1983). EX-
aminees from all "English" countries were assigned a TOEFLEVL score of 6251
higher than that reported for any TOEFL contingent. TOEFLEVL reflects both
English-pmficiency-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 educaticnal systems and
academic heritages--tend to earn hi er TOEFL means than do contingents from
less highly developed countries.

6 6
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Table 12

SObject Test and General Test Means of NOnAJ.S. Examinees
Expressed as Deviations from the Means of U.S.

EXaminees, in U.S. Standard Deviation Units

Subject Test Deviation of foreign examinee mean from U.S. mean on
testa designated in U.S. standard deviation units

( N ) * (i1E-5 GRE-V CZCE-Q GRE-A

Engineering (766,2689) -0.28 -1.50 -0.36 =1.25
Mathematics (388,1103) 0.56 -1.18 0.11 -0.81
Computer 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
Economics (750,1065) 0.11 -0.97 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
Educ - Literature

-0.03 -1.21 -0.13 -0.85
-0.16 -0.55 0.09 -0.48

Note. The data in this table are for the SVQAsample--Subject Test (S)
takers with concurrent verbal (V), quantitative (Q), and analytical
ability (P) scores on the GRE General Test. For each test, the mean for
foreign examinees was subtracted from the mean for U.S. examinees, and
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 so on. The direction and/Or the magnitude of observed
differences between Subject Test means in the SVQA sample 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.

6 7



Correlations of BCE status and TOEFLEVL, respectively, with abject Test,
verbal, quantitative, and analytical ability scores (5, V. Q, and P) are
shown in Table 13. For all Subject Test takers, the correlation between BCE
status and TOEFLEVL 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,
C!, and A (all coefficients were positive). It is useful to recall (fram
Table 12) that the French and S. sh Test takers had substantially lower
means on all -asures than did their U.S. counter-
parts, st exc usive y BCE eaiiu.nees.

o In the other Subject Tes neral 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.

o BCE status and TOEFLEVL were typically more highly correlated with per-
formance on Subject Tests in the Education-Literature cluster (mare 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 Althoulh 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 samples, BCE status, the more direct measure of
individual differences in relative English proficiency, was negligibly
correlated with Subject Test scores (.01, .07, and -.00). TOEFLEVL, which
reflects both En lish _oficien and other back ound differences associa
a _ wa 9, ua ese suSJEEt
Test scores. In ea ces, exasunee contingents from uestern
Europe (Europe 1) had comparatively high Subject Test means (see Figure
1). Europe I is a "law 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 background
factors linked to country of origin than to similarly-linked differences in
level of "general English proficiency" per se.
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Dable 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
Ttst (S)

Better communication in TOEFLEV6 (TOEFL country-means
English = 1 vs other 0* ar;cribed to citizens)**

GRE GRE GRE GRE GEE GRE GRE GRE
V 0 A N S V Q A

Engineering 2689 00 34 -03 09 2371 19 47 14 29
Mathematics 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 08 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 Sci 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 -01 31 -05 -02
French 46 -15 40 30 44 43 23 47 21 39

Median coefficient
Engin - Biology -02 38 -02 18 20 50 12 34
Educ Literature*** 31 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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mance en lIE ect iLpsts and the CMS Verbal Tbst
to or U.L axananees: gression

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

o .S. examinees performed comparatively better on the GRE Subject
Tests, regardless of verbalAguantitative 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 mo, e highly
correlated with verbal and analytical test performance than with perform-
ance an the quantitative test or with Subject Test performance, regardless
of degree of quantitative relative to verbal eirçasis .

o Performance on the GRE quantitative ability measure was essentially
lated to BCE sta e measure of relative proficiency in English.

o Performance on some, but not all, GRE Subject Tests in primarily verbal
fields appeared to he more sensitive to language-related background dif-
ferences than performance on the more quantitative Subject Tests.

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

Methodological Rationale and analytic Ptocedure

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 is assumed to reflect an English proficiency
deficit (EPD). The 'Relative Verbal Performance Index (RVPI) has been used in
pmvious studie- 9 ) as a treasure o egree of EPD in the
velloal test pr.z,

(1) V-V.q, where V verbal
oiLity scot- -.. the score expected for U.S. examinees mith
comparable quantirrve scores, using U.S. regression equations.

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.S. and other native English-speaking examinees, by less than native
levels of English proficiency, this is not true for their WE quantitative
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scores. The GRE-Q scores of ESL examinees are assumed to provide basieelly
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 comparable to those of

Given these assumptions non-U.S. 'ThglisW exaininees are expected to
have mean RVPI values approaching zero, and the RVPI means of contingents of
nomAJ.s. ESL examinees are expected to be negative. For national 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 RVIDI 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
Eeglish content than on the GRE verbal ability measure.

To evaluate this hypothesis,
(BSPI) analogous to the RVIDI were

(2) RSPI = S S.q = where S is a
score pre&cted using the regression equation for a U.S. samuae.

The discrepancy between S .and S.vqa (S-S.vqa), vivre S..vqa = S predicted
framV, Q, and PL, using a U.S. regression equation, is also of interest. Both
V and A scores for ESL examinees are depressed by factors associated vdth gen-
eral English proficiency deficit (SM. If Subject Test performance is less
sensitive to English proficiency than is Verbal Test or Analytical Test per-
formance, U.S. equations employing all three General Test scores are
to urderestiAmte Subject Test performance systematically kr' qempaes of ESL
examinees, but not in samples of na 've English-speaking foreign nationals.

score and S.q is the

Procedure

In each of the 17 U.S. -samples, regression equations for 1.7.4g, S.q,
and S.vqa were derived.* Predicted scores and the relevant discrepancy values
were computed for individbals in the corresponding non-U.S. SVQA-samples. Mean
RVPI (mean V-V.q) and mean RSPI (mean S-S.q) values and mean S-S.vqa residual
values (or mean discrepancies between observed and predicted scores) were
computed for various subgroups of examinees within each non-U.S. SUbject Test/
General Test sample: (a) non4J.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.

5111-IEFirlenesults of the regression analyses in the U.S. sanpies and data on
the patterns of correlations between SUbject Test and General Test scores for
U.S. and non4J.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 computed mean "observed minus predict-
ed score" discrepancies or residuals (which were in scaled-score units, not
comparable across tests) were transformed into standard units. Each mean
residual was divided by the standard error of estimate (SEest) associated with
the U.S. ion used to develo the relevant edicted score (see

e associat estimate).

These mean "residual" values indicate the direction nd the average
extent of deviation of observed scores on the dependent test variables from
expectation for U.S. examinees with comparable scores on the General Test
predictor(s) involved.

Carparison of RVPI (Relative Verbal Performance Index) and RSPI (Relative
Subject Test Performance Index) means for contingents known to differ in Eng-
lish language background provided the primary basis for assessing the hypothe-
sis that there should be less English proficiency deficit in the Subject Test
performance than in the GRE verbal test performance of ESL examinees--that is,
mean RSPI should tend to be greater (algebraically) than mean RVPI.

Findings

BM, PSPI, and S-S.vola means, in SEest units, are Shown in Table 14 for
all ESL examinees and for non4J.S. "English" examinees. For the predorninantly
ESL contingents of Frendh and Spanish Test takers, means for "Englidh" 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.

In muluatingthese data it is important to keep in mind that all the
comparisons are "relative to expectation for U.S. examinees with comparable
scores an designated General Test predictors." Positive neans indicate
average test performance equal to or better than expected for U.S. examinees,
'while negative neans indicate the opposi

"English" Mcaminees versus ESL Ekaminees

Data for the "English" contingent are assumed to be completely 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 examinees. As expected, the RVPI (Relative Verbal Performance
Index) means for the RSIA examinees were consistently negative, ranging from
-0.8 down to -1.9. For "English" examinees the RVPI means fluctuated around
0.0, ranging from 0.7 to -0.3. These findings support the assumption regarding
English 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 sxpected for U.S.
examinees with comparable quantitative ability by between 0.1 and 1.0 standard



Teble 14

Subject Test and Verbal Test Performance of Non-U.S. ESL Ekaminees,
and of NorHJ.S. "Ehglish" Examinees, Relative to Expectation

for U.S. EXaminees with Similar General Test Scores*

Nbn-AILS. mEhglishn examinee
RSPI S-S-1.13k
ROM MeiN1

-S.
N RVPI

nean
N RVPI

mean WW1 mean

Engineering 170 -0.3 0.3 0.4 2519 -1.6 -0.1 0.5
Hathematics 102 0.0 1.0 1.0 1001 -1.8 0.6 1.1
Computer Sci 91 -0.1 0.5 0.6 948 -1.8 -0.4 0.4
Physics 154 -0.3 0.6 0.8 777 1.9 0.6 1.0
Chemistry 56 -0.1 0.5 0.5 821 1.5 0.2 0.6
Economics 127 0.0 0.9 1.0 938 -1.5 -0.1 0.8
Geology 57 0.3 0.5 0.4 157 -1.5 -0.6 0.0
Biology 228 0.2 0.3 0.2 1146 -1.2 -0.5 0.2

Education 51 0.0 0.1 0.1 113 -1.0 -1.1 -0.5
Psychology 728 0.1 0.7 0.8 552 -0.8 -0.2 0.3
MUsic 59 0.0 0.8 0.8 70 -1.5 -0.0 0.8
Political Sci 33 0.4 0.5 0.4 226 -1.5 -1.0 -0.2
Sociology 10 0.7 0.3 -0.1 58 -1.4 -0.4 0.6
History 49 0.2 0.3 0.2 56 -1.5 -0.7 0.2
Literature 124 0.3 0.8 0.8 246 -1.2 -0.7 0.2

Spanish 2 38 -0.5 0.6 0.9
French 8 46 -0.5 0.8 3.3

Note. ESL Ns and means shown for French and Spanish are for all non-U.S.
examinees, including the small "English" contingents.

* RVPI Relative Verbal Performance Index =VLI.T.ci, the discrepancy between
the observed verbal score (W and the V score predicted frau GREQ (V.c1) using
U.S. regression equations (from appendix B-1). The difference betveen observed
and predicted scaled-score means ues divided by the standard error of estimate
associated with the regression equation used.

PSII Relative Subject Test Performance Index = S-S.q, a discrepancy index
involving the difference beteen Subject Test score and score predicted from
GRE-0D using a U.S. regression equation. Cmputed scaled-score mean differences
were transformed into SEest units, as for the RVPI.

S-S.v Subject Test score predicted from all three General Test scores,
using U.S. regression equations. Computed mean discrepancies mere expressed in
SEest units.

Positive means indicate better than predicted performance while negative
means indicate the opposite.
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The findings when Suhject Test score (S) was
t employed GRE=V and GRE-A, as well as GRE,Q, were

findings when S was estimated from GRE,Q alone. This
of Subject Test (S) performance estimated from GRE-Q alone
to the level estimated from an equation including GRE-V and
GRE-Q.

Such was not the case, bowver, for
systematically lower than S-S.vqa means.

examinees. RSPI means were

o For example, thk Engineering Test mean for ESL examinees was lower than
expected for U.S. examinees with similar GREQ scores by 0.1 SEest units
(mean ESPI -= -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-S.vqa 0.5); for Phasic, ESL examinees performed about as
well as expected for U.S. examinees with similar GRE-Q scores (mean RSPI
-0.0), but much better than expected for examinees with similar GRB-V,
GRE-A, and GRE,-40 scores (mean S-S.vqa = 0.8); and so on.

inference from this pattern of findings for ESL examinees, use of
t included the de ressed GREV and GREQ scores as redictors

estimate-a775EFect Test scores than use of

lower than S. sim1 ari S.vqa S.ci in Eng 1
and the-systematic differences between these two predicted values for
sample have interpretive implications.

o The differences in findings reflect primarily the presence of EPD (English
proficiency defict) effects in verbal and analytical performance for ESL
examinees but not for "English" examinees. In EPC-free samples, estimates
of Subject Test (S) scores based solely on GREQ (that is, S.q) were com-
parable to estimates based on V, CI, and A (S.vq). However, 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.ci (an estimate of Subject Test performance based solely on GRE-Q)
provides a more valid basis than does S.vqa (an estimate based on all
three General Test scores) for comparisons with U.S. examinees "of c
able general ability."

For the all-ESL sample, RSPI means were positive for Mathema ics,
ics, Chemistry, Economics and MUs1c. This indicates average performance
to or better than expected for U.S. examinees with comparable GREHQ scores.
RSPI means were slightly negative for Engineering (-0.1) and Psychol
(-0.2), somewhat more negative for Computer Science and Sociology (-0.4), and
increasingly more negative for Biology, Geology, History, Literature, Politi-
r7A1 Science, and Education (from -0.5 to -1.1). 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).
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Relative Subject Test Performance Index and Relative Verbal Performance
Index means for regional SVON contingents with at least 10 examinees, and Nis
for all contingents, are shown in Table 15. Except 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 language acquisition and usage and/br TOEFLEVL (see discussion in
Section III and Section V) .

Group I inclnaps countries whose U.S. bound nationals, 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 onethat is, Group I RVPI means were generally higher than Group II
EVPI means. However, as was true for ESL examinees generally, mean BSPI values
were higher than the corresponding mean RVPI values (except for Education) in
both Group I and Group II contingents. This was true for the more
quantitatively oriented Subject Tests as well as the more verbally oriented
tests.

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 BSPI means an all them. asts,
indicating performance better than expected for U.S. examinees with comparable
GRE-11), 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 (BSPI mean - 0.4). Other regional RSPI means among the
limited nunbe= available were negative.

For most of the Subject Tests, regardless of quantita ive or verbal
exrçiasis, performance better than expected for U.S. examinees Was registered
not only by the "English" SMA 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 and 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 BM and associated
English-proficiency-related background variablesfrom Asia II, with mean RVPI
typically below -2.0 to "English," with no EPD (English proficiency deficit)-

On the Economics Test, only contingents from Europe I, America I, and
America II had positive RSPI means. Among the major regional Engineering and
Computer Science contingents, only the "English" and Europe I examinees per-
formed above expectancy for U.S. examinees with comparable "general ability"
as indexed by the GREQ1 score. For other regions, average performance on the
Computer Science Test was lower relative to expectancy than performance on the
Engineering Test.

75
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Table 15

Summary of RSPI and RVPI Means for NOnI.J._ SVOk EXaminees
Classified by WOrld Region (N = 10+ only)

EN8IHE mATHEm Ca4P.5

Number of SVQA examtnees

PHYSIC CHEM'S GEOLOG ECOHOM smoc MCAT PSYCH. MUSIC POL.SC SOW" SPAN'S FRENCH HI5TOR LITERA
ENGLISH
EUROPE .1

EUPOREII
MIREAST
AFRICA I
AFRICAII
AmER I
AMER II
ASIA I
ASIA II
OTHER
TOTAL
NOT 1152
GR TOT

170
167
2 06

282
75
97
31

213
372
744
22

2379
310

2609

LOZ
155
at
55
20
22
5
71
75

364
i2

962
141

1103

91
93
41
64
12
22
4

80
121
317
29

802
157

1039

154
W.
50
30
12
24
e

81
u.5
225
Z

802
129
931

56
67
52
44
35
19
14
56
174
f418

t
737
140
877

57
29
17
14
8
6
3

20
13
20
0

187
27
214

127
145
53
28
55
27
13
147
91

285
9

500
85

1065

228
103
$4
96
67
44
33

140
173
260
14

1212
162

1374

51

3

3
7

15
e

37
3

149
25
164

726
62
46
52
21
7

32
100
47
80
2.9

1202
78

1280

59
6
3
2
3
0
1

9
:
33
3

121
8

129

33
24
5

24
21
7
5

15
17
87
3

231
28

259

10
10
2
5
7
I
2
3
5
22
0

67
1

68

r

11
0
0
1
0

3
10
0

5
0
32
6

38

0
1

0
1
5
7
1
s
0

43
3

44

42
15
2
1
4
2
3
4
I

89
8

97

124
47
15
9
7
7
3

8
42
75
0

337
33

370

(NGLI 0.3 1.0 0.5 0.6 0.5 0.5 0.9 0.1 0.1 0.7 0.8 0.5EUROPE I 04 1.1 0.2 0.6 0.5 0.2 0.5 0.2 * 0.2 a -0.1EUROREII -0.1 0.6 -0.2 0.3 -0.2 -1.4 -0.1 -2.2 0 -0.2 *mIDEAST -0.1 0.2 -0.2 0.5 -0.2 -1-3 -0.5 -1,0 * =0.4 * -0.9AFRICA 2 -0.1 0.2 -0.8 0.1 -0.0 -0.2 -0.5 -0.2 -0.6 .0.5AFRICAII -0.1 06 =0.4 0.4 0.3 -0.2 -0.9 0 oAMER I -0.1 * 0.3 0.1 -0.4 * -0.3 4 aAMER II =0.0 0.8 0.0 0.5 0.6 0.3 0.4 0.0 -0.7 -0.2 -05 0A51A I -0.2 0.1 -0.5 0.2 0.2 .0.2 -0.2 -0.2 4 0.1 a -0.7A5IA II
OTHER

-0.2 0.5 -0.5 0.7 0.2 -0.9 -0.3 -1.1 -1.5 -0.9 =0.3 =1.6 -1.10.4 1.0 =0.8 * -0.1 * -0,1 aTOTAL
MOT LIST

-0,1 0.6 -0.3 0.5 0.2 -0.2 0.1 -0.3 -0.6 0.3 0.3 =0.7 12.3=0.1 0.9 -0.3 0.7 0.4 -0.5 -0.1 -0.8 -1.2 0.0 * -1.0GP TOT -0.1 0.6 -0.3 0.6 0.2 =0.3 0.1 =0.4 -0.7 0.3 0.3 -0.8 -0.3

Relative SUojeclt Test Perfbrmance Index (RSPI) mans
ENGINE MA EM COMR,S PHYSIC CHEMIS GE0108 ECCIA31 BIOLOG MCAT PSYCH. FUSIC POL.SC SCCIOL SPLNIS FRENCH HMCO LITERA

0.3
0.4

0.3 0.0
1.0 1.5 -0.2 -0.3

0 -0,5

e

e

* 0.1
*

1.2

0.8 -0.2
a

0.8 -0.3

Relative Verbal Performance Indax RVPI) means

(1461HE mAram comp.5 my= CNEMI5 GEOLOG tCONOM OIOLOG MCAT PSYCH. MUSIC POL.SC SOCIOL SPANIS FRENCH NISTOR LITERA
ENGLISH
EURORE I

-0.3 0.0 -0.1 -0.3 -0.1 0.3 0.0 0.2 .0 0.1 0.0 0.4 0.7 * 0.2 0.3
EuROPEXI

=1.1 -1.3 -1.4 -1.4 -1,0 -0.8 =1.1 -0.6 =0.6 0 -0.6 -0.6 -0.3 .1.1 -0,8-2.0 -2,2 -1.7 -2.0 -1.5 -2.4 -1.8 -1.4 -1.3 oMIDEAST * -1.5-1.8 =1.6 -R.1 -2.0 =1.6 .1.0 -2.0 -2.7 -1.7 * -1.5 4 * 0AFRICA I -5.8 -1.5 -1.5 -1.1 -IA 11 -1.0 -0.9 =0.4 * -0.9 o oAFRICAII -1.7 -1.9 -2.1 -2.0 -1.5 0 -1.9 -1.6 IA a I *AMER I .0.3 o o * -0.4 -0.5 -0.5 -0.2 o 0 * 0 oAMER IX -1.1 -1.1 -1.2 .1.5 -0.8 -0.9 =1.3 -0.5 -0.2 -0,6 * =0.7 0.1 a 0 *ASIA X
ASIA II

-0.9 -0.8 -1.1 -1.1 -1.0 -0.6 -0.1 -0.7 * =0.1 a -0,0 o o -0.4
OTHER

-2.2 -2.3 -2.4 -2.5 -2.1 -2.3 -2.3 -2.2 -2.0 -2.0 -2.4 -2.5 -2.5 0 * -2.9 -2.2=1.0 -1.9 -1.7 ap 410 I -1.5 I -1.1 a ITOTAL
NOT LIST

-1.5 -1:6 -1_6 -1.5 -1.3 -0.9 -1.) -1.0 -0.7 -0.3 -0.9 -1.3 -1.2 -0,6 -0.5 -0.8 -0.7
GO TOT

-1.6 -1.0 -1.7 -2.2 -1.8 -1.0 -1.4 -1.3 -0.6 -0.4 * =1.5 U o * * -0.6.1.5 -1.6 -1.6 -1.6 -1:4 -0:9 =1.3 -1.0 -0.7 -0.3 -0.8 =1.3 -1.1 -0.6 -5.5 -0.8 -0.7
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In Psychology, other than the "English" and Europe I contingents, only
the Asia _ contingent had a positive RSPI mean. For Biology, only the
"English," Europe I, and America II contingents had positive RSPI means; a
similar pattern obtained for the Geology Test although comparative data were
not available for all regions. These are the two least quantatively oriented
Subject Test fields.

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

Discussion

NonU.S. regional contingents are assumed to differ among themselves and
froatU.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 sdbject matter.
This is clearly the case for the tests on which ESL examinees outperformed
U.S. examinees with comparable "ability" as reflected in GRE-AD scores.

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

For tests in the social sciences and humanities fields, cul ral-lin -
tic background undoubtedly tends to be more important than 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, Physics, and Chemistry (the five most quantitatively oriented
fields), Asia I and Asia II examinees had comparable 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
lish"-"Western" experience, shared more by Asia I than lw 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.
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Appendix

NUmber of WE 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 SVQN EXaminees, Selected Countries, and Rela ive
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). SVQN examinees were
SUbject Test (S) takers with concurrent verbal (V),
quantitative (Q), and analytical ability (N) scores from
tbe GRE General Test.

8-1. Regression Equations for Estimating S.vqa, S.q, and Vrog,
Based on Data for U.S S Samples

5-2. Correlation of Subject Test Scores with ME General Test
Verbal (f), Quantitative (C.)), and Analytical (A) Ability
Scores, and Correlation of Verbal wdth Quantitative Scores,
for U.S. and Non-U.S. Examinees

These tables provide detailed data on analyses allud
in the discussion of procedures in Section
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0

0

0

0

18

22

3

0

1

0

9

0

13

1

0

0

0

10

0

14

0

0

2

0

1

73

0

0

0

0

0

0

12

24

0

0

5

1

11

0

2

0

2

1

6

1

27

2

0

1

0

0

0

0

14

12

3

0

3

3

12

3

8

0

0

0

0

3

1

23

0

0

5

0

4

164

0

0

2

0

0

0

7

28

0

0

6

8

2

1

3

0

4

8

23

4

50

0

0

0

0

2

4

0

0

3

1

0

0

1

0

C

1

0

0

0

1

0

0

0

0

0

54

0

0

0

0

0

0

2

1

0

0

4
0

1

0

0

0

0

0

0

2

9

13

2

2

4

0

0

4

5

0

0

1

2

0

13

0

0

1

0

0

747

0

0

0

0

0

0

7

8

0

7

3

6

3

3

41

0

0

1

0

0

0

0

0

1

0

72

0

0

0

0

0

1

1

0

0

0

0

0

0

0

0

12

0

0

0

0

0

1

0

1

0

0

0

1

22

0

0

0

0

0

0

2

2

0

0

0

0

1

0

2

0

0

0

1

1

10

0

0

0

1

1

0

0

0

0

0

2

0

0

0

0

0

8

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0 0 80
0 0

0 0 0 0 0

0 0 0 0 1

0 0 0 1 2

5 0 1 0 95

0 Q 3 15 126

0 3 4 36

0 0 0

Q o 15

0 0 0 0 7

1 0 0 6 59

1 0 1 13

0 1 0 1 69
0 0 0 0 3
0 0 0 0 0
0 0 2 1 9

0 0 0 0

1 0 0 0 18

0 0 0 0

1 0 1 3 174

0 0 0 0 0

0 0 0 0 1

0 0 la

0 0 0

0 0 0 0 13

0 7 20 55 1617

0 0 0 0

0 0 0

0 0 0 2
0 0 0 0

0 0

0 0 0 0

3 2 0 0 63
11 2 2 1 200

0 0 0 0 0

0 0 0 0

0 34

2 52

0 0 1 58

0 1 0 5

0 0 1 23

0 0 0 0

1 1 0 20

2 I 0 0 33

0 0 0 5 124

0 1 0 0 17

2 4 21 55 380



H!5 FOR SUBJECT

ENGIN NATHE CCW. MTH CHEMI GEOLO ECM BIOLO EDUCA PSYCH MVSIC POLS SOCIO SFANI FRENC HISTO LITER ALL 5

EQUATORI 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0
ETHIOPIA 5 3 1 2 5 2 5 9 1 0 0 36
FIJI 0 0 0 0 0 0 0 1 1 0 0 0 0 1 3

FINLAND 5 1 2 3 4 0 2 3 0 4 0 0 1 2 27
FRANCE 52 100 21 IS 12 9 25 15 0 7 5 23 9 300
FRENCH P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FRENCH G 0 0 0 0 0000 0 0 0 0 0 0 0 0 0
GABON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GAMBIA 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2
GERMAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GERMANY 17 33 21 38 21 8 13 35 3 32 3 3 1 2 13 247
GHANA 7 3 3 1 5 1 14 12 0 1 0 2 0 0 0 52
GREECE 115 62 26 35 33 7 29 32 0 23 1 2 0 0 4 371
GREENLAN 0 0 0 0 0 0 0 I 0 0 0 0 0 0 C 1
GRENADA 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 3
GUADALOU 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
GUAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GUATEMAL 6 2 1 0 2 0 0 7 0 5 1 2 0 0 0 27
GUINEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GUINEA-8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GUYANA 4 2 0 1 3 0 2 5 1 5 0 1 0 0 0 2 26
HAITI 2 0 0 0 0 I I 3 0 3 0 0 0 2 0 0 12
HCNDURAS 2 0 0 0 0 0 1 3 0 4 0 1 0 0 0 11
HONG KON 155 69 126 61 37 3 20 46 4 22 1 2 0 0 2 6 572
HUNGARY 2 1 0 I 0 0 0 0 0 0 0 0 0 0 1 0 5
ICELAND 13 1 3 1 3 5 4 0 2 3 0 0 0 0 0 3 46
INDIA 765 91 248 178 238 20 96 204 4 43 1 13 2 4 2 43 1958
INDONESI 59 11 17 6 5 2 13 11 6 6 0 2 0 0 0 0 140
IRAN 194 28 35 27 27 7 10 64 3 17 0 1 3 1 1 423
IRAQ 7 3 2 3 0 3 1 6 1 0 0 0 1 2 30
IRELAND 17 11 5 6 1 4 11 20 0 18 2 0 2 4 11 113
ISRAEL 29 14 28 11 4 0 7 16 1 44 3 3 0 0 I 2 164
ITALY 21 12 12 20 3 5 38 16 0 5 1 3 3 2 8 154
IVCQY CV 1 2 3 0 0 0 3 2 0 0 0 0 0 0 0 1 12
JAMAICA 9 1 3 I 0 1 1 11 6 15 0 4 I 2 66
JAPAN 161 92 37 33 46 3 97 45 7 29 15 40 4 0 11 30 667
JORDAN 31 13 5 5 7 0 5 7 3 5 0 3 0 0 0 1 65
KAMPUCHE 1 0 0 1 0 0 0 2 0 0 0 0 0 0 0 4
KENYA 4 6 0 3 3 0 7 4 3 8 I 0 0 42
KIRIBATI 0 0 0 0 0 0 0 0 0 0 0 0 0 0

KOREA 293 184 87 131 173 13 175 110 6 27 II 31 1 7 30 1 68
KUWAIT 3 0 1 1 0 1 3 2 0 1 0 1 0 0 13
;LAOS 4 1 0 0 0 0 0 1 0 1 0 0 0 0 8
LEBANON 62 9 10 2 10 1 7 18 2 5 0 4 0 3 134
LESOTHO 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 I
LIBERIA 2 I 0 2 1 1 5 3 0 0 0 0 1 2 18
LIBYA 9 6 0 3 4 3 6 8 1 2 0 0 2 2 46
LIECHTEN 0 I 0 0 0 0 0 0 0 0 0 0 O 1

lUXEMBOU 1 2 1 0 0 0 0 4 0 0 0 0 1 0 9

MACAO 0 1 4 I 1 0 0 0 0 1 0 0 0 0 0 6



WS FOR SUBJECT

ENGIN HATHE CONF. PHYSI CHEM GEOLO ECONO BIOLO EDUCA PSYCH MUSIC POLS SOCIO SPANI FRENC HISTO LITER ALL S

MAOAGASC 0 1 0 0 0 0 0 1 0 0 0 0 n 0 1 0 0 2
MADEIRA 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
MALAWI 0 0 0 1 0 0 1 5 1 1 0 0 0 0 0 0 0 9
MALAYSIA 53 26 32 24 24 8 17 39 7 6 1 2 0 0 1 1 4 245
MALOIVES 1 1 0 0 0 0 o Q 0 0 0 0 0 0 0 0 0 2

MALI 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0 0 0 3
MALTA 0 0 2 0 0 0 0 0 1 1 0 0 0 0 0 0 0 4
MARIANA 0 0 0 0 0 0 0 0 0 0 0000000 0
MARSHALL 1 0 2 1 2 0 0 3 1 3 0 I 0 0 0 0 0 14
MARTINIQ 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 1
HAURITAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MAURITIU 2 1 2 I 0 0 0 1 0 0 0 0 0 0 0 0 0 7
MEXICO 40 18 la 15 21 5 40 30 1 26 1 6 0 8 1 0 1 13
MIDWAY I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MONACO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MONGOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MOROCCO 4 2 1 0 0 0 3 1 0 1 0 0 0 0 0 I 0 13
M02AMBIQ 2 1 1 0 1 0 1 1 0 0 0 0 1 0 0 0 0 8
NAURU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEPAL 1 0 2 1 2 0 3 4 0 0 0 0 0 0 0 0 0 15
NETHERLA 7 4 2 6 6 6 7 9 2 7 1 3 3 1 3 3 7 77
NETHERLA 1 0 0 0 1 0 1. 2 0 4 0 0 0 0 0 0 0 9
NEW CALE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PAPUA NE 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
NEW ZEAL 4 11 0 12 2 1 6 3 0 8 1 1 0 0 0 0 t 55
NICARAGU 1 0 2 0 0 0 2 0 0 2 0 0 0 0 0 0 0 7
NIGER 0 0 0 0 0 0 0 0 0 00000 0 0 0 0
NIGERIA 53 16 10 4 20 5 30 43 10 14 0 23 4 0 0 0 4 236
NIVE ISL 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
NORTHERN 2 0 2 2 0 1 2 1 0 0 0 0 0 0 0 0 0 10
NORWAY 4 3 6 1 4 0 5 0 1 5 1 0 0 0 0 1 2 33
OKINAWA 2 2 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 B
OMAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PAKISTAN 34 5 5 9 19 3 10 12 0 5 0 1 0 0 0 0 3 108
PANAMA 5 1 4 2 4 0 3 10 1 7 2 0 0 2 0 1 1 43
PARAGUAY 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 3
PEOPLE'S 12 27 24 34 13 1 4 10 0 1 3 3 2 0 0 0 6 160
PERU 36 10 6 6 4 1 27 6 7 0 0 1 4 0 0 0 114
PHILIPPI 42 18 18 8 32 2 27 48 3 21 1 6 1 0 0 1 6 234
POLAND 4 9 1 7 6 0 0 6 0 2 1 0 0 0 0 0 5 43
PORTUGAL S 5 2 8 1 2 5 8 0 4 1 0 0 0 1 0 2 44
PUERTO R 0 0 0 1 1 0 0 3 0 0 0 0 0 0 0 0 0 S
QATAR 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
ZIMBABWE 1 1 0 0 3 0 0 1 0 0 0 I 0 0 0 0 0 7
ROMANIA 0 3 1 I 0 1 0 1 0 1 0 0 0 0 1 0 0 9
UNION OF 1 2 1 1 2 0 0 1 0 2 1 0 0 1 0 0 0 12
RWANDA 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 2
SAN MARI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SAO TOME 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SAUOI AR 18 2 4 1 1 3 2 2 0 2 0 0 0 1 3 49



N'S FOR SUBJECT

ENGIN MATH coMP. [CH CHEN GE0L0 ECM 81010 EOucA PSYCH music PoL.S SOCIO s0ANI WIC FI/:. To LITER km 5

SCOTLAND 2 1 3 3 2 10 1 7 0 0 0 0 t 1 40
SENEGAL 1 0 0 1 0 0 1 0 0 0 0 0 0 0 4 3
SEyCHELL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0
SICILY 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0
SIERRA L 1 0 0 1 1 0 0 6 0 0 0 51 0 0 1 3 19
SINGAPOR 28 13 32 2 2 0 12 12 314 3 20 0 0 0 0 1123
SOLOmON 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0
SOMALIA 1 0 0 0 0 0 1 1 0 1 o 00 0 0 0 4
SOUM AP 23 1 1 3 6 0 2 6 4 8 4 2 1 1 0 1 5 65
SPAIN 30 3 6 4 8 4 32 18 2 15 1 1113 0 3 7 1m48
sRI LANK 32 27 2 29 SO 0 7 35 0 3 0 0 0 0 0 0186
SUDAN 0 1 0 1 0 0 0 0 0 0 0 00 0 0 1 0 3
SuRINAME 0 0 0 0 0 0 1 0 0 0 0 00 0 0 0 0 1
SWAZILAN 0 1 0 0 0 0 0 0 0 0 0 00 0 0 0 0 1
SWEDEN 13 6 3 5 5 3 7 5 0 3 I S 1 0 0 1 2 60
SWITZER 14 0 4 2 8 1 6 1 0 1 0 3 1 0 1 0 44
SYRIA 14 2 3 0 3 1 0 1 0 0 0 0 0 0 0 35
TAHITI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. TAIWAN 441 185 214 115 186 10 30 161 9 34 13 6 3 2 2 1 13 14...25
TANZANIA 6 2 0 0 3 1 3 5 1 0 0 0 0 0 0 0 0 19
THAILAND 53 10 1.5 3 10 1 23 31 12 7 2 12 2 0 0 1 7 L89
TOGO 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 00 0
TONGA 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 00 1
TRINIDAD 12 2 0 4 0 0 3 9 2 9 0 0 1 0 1 - 44
TUNISIA 4 0 1 1 0 0 0 0 0 0 0 1 0 0 1 0 1 9
TURKEY 79 8 a 14 12 7 19 5 0 12 0 1 2 0 0 0 2 1w45 9
UGANDA 1 2 1 0 2 0 1 3 1 1 0 0 0 0 0 o 1 _

UNITED A 1 1 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 6
UNITIO 5 1 1 1 1 0 0 4 3 4 10 2 00 0 0 0 1 =8
UPPER VO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IRUGOAY 6 1 2 2 2 0 3 2 0 0 0 0 0 1 1 0 1 =1
VATICAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VENEZUEL 23 9 7 4 13 5 4 14 2 10 0 2 0 3 1 0 1 98
VIETNAM 37 15 13 6 11 0 2 9 0 0 0 1 1 0 3 1 im,99
VIRGIN I 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0
WALES 0 0 0 1 0 1 0 2 0 0 0 0 0 0 0 1 5
WEST BAN 3 1 0 2 3 0 0 1 0 0 0 0 1 0 0 0 =1
WEST MO 2 0 0 1 1 0 1 4 0 1 1 0 0 0 0 0 1 :22
WESTERN

'YEMEN

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 1 0 0 0 0 a 0 0 0 0 2

YUGOSLAV 9 3 5 12 0 0 3 4 0 1 1 1 0 0 0 0 2 c41
ZAIRE 2 0 1 2 0 0 2 1 0 0 0 0 0 0 0 0 0 8
ZAMBIA 0 0 0 0 0 1 1 4 0 0 0 0 0 0 0 0 0 6
TOTAL 3688 1399 1366 1217 1277 262 1238 1761 212 1537 194 283 10 87 84 1g:20 432 152E0
NOT LIST 1036 462 460 307 544 51 156 376 31 154 25 41 2 18 15 IEL4 57 381
6R TOT 4724 1861 1826 1624 1821 313 1394 2139 243 1691 219 324 g 105 99 1:534 489 190W8

3



MEANS FOR SUBME CT

ENGIN MAk.THE OP= MYR CHEN GEOL0 E _CuNo BIOLO EDUCA 05YCNI MUSIC PuL,S SCCIO SPAN! FRENC HIST() LITER

AFGHANIS *

ALBANIA

ALGERIA Sas 665 602 * * * *
AMERICAN

ANOORRA

ANGOLA

ANTIGuA 0

ARGENTIN 603 * * 734 4 698 646 II * * * * *
AUSNALI 671 alf80 771 004 * # 773 678 I 590 * * 613
AUSTRIA * * * # * * * * * * *
AzoREs

*

BANANAS * * * # 4

BAHRAIN * * * * II

BANGLADE * * 495 * 477
BARBADOS * * I *
BELGIum 727 * 715 690 * $ 4 #
BELIZE

*
BENIN

BERM * # N # 4

BHUTAN

BDLIVIA * 564 04

BOTSWANA

BRAziL s9as36i665 8 * 618 558 $ 460 N *um
BULGARIA *

Du RmA * N * * *
BURUNDI

CAmER0oN

cANADA

CANARY I

CAPE VER

CAROLINE

CAYMAN I

CENEAL

CHAD

CHILE 599 * 4 * M4675 * * I
COLOMIA 542 * 591 678 1 N M64 540 # 477

CONOROS

CONGO

c0sTA RI * * # # * N * * * # * 4 *
CUBA 0 * * * * * 499 * * * *
cYppus 571 * I * * M76 * 4 # 4 *
CZECHOSL 4 . *
DEMARK # * * c:.- a * 0

* * *
640 1S33 668 711 679 621 688 678 482 604 564 513 * 568 602

0 I * 4

543 1

DJIBOUTI

DOMINICA

ECUADOR 536

EGYPT 485

EL SALVA

ENGLAND 642

* 593

821 565

* * * * * # *
* # # * # * *
* 533 # * 459 / * ** * # # * Ini 678 644 W'23 667 $ 590 576 489 1 * I 547 607



MEANS FOR

EOLIATORI

ETHIOPIA

FIJI

SUEOEMECT

ENGIN NielakTHE COM. FtlYSI CHER GEOLC [COM BIOLO EDLICA PSYCli ttiSIC POLS SOCHI SF=IMI FREW 01510 LITER

* * * *

* *
FBA ft * ft * * * *

FRANCE 623 826 609 624 622 * 651 599 6zo *
FROCH P

FRENCH G

GABON

GANA

GERM

GERMANY 609 745 671 721 679 * 746 658 * 590 * 4 509
GHANA A * * 0 * * 522 518 0 * is *

GREECE 5% 726 584 629 554 1 619 545 493 A *

GRIMM *
GRENADA * *
GUADALOU *
RAH

GUATENAL A * * * *
GUINEA

GUINEA-8

GUYANA 4 * * * * * * *
HAITI. A A * 0 * if
HOICURAG 0 I * * *
HONG KOH 642 746 610 746 696 * 677 680 ft 563 515 * * * *
HUNGARY A

ICELANO 628 * 4 * 1 * 1 * * * *
INDIA 641 s 687 6413 614 606 513 606 574 II 544 410 * * 522
DEMI 518 b 663 546 * 0 * 517 425 * * I *
IRAN 553 * 630 535 506 524 * 547 506 * 409 1 * * A * it
Mg * * ft * * * * * 1 * it
BEA 623 827 * * * * 750 666 589 !I * id. * 582
ISRAEL 641 4 836 671 774 * 537 * 581 * * it * *
ITALY 618 L 846 630 617 * * 641 607 * * * * * 4
IVORY CO 0 * * A * *
JAMAICA * * * 4 * * * 533 * 467 * * * 0 *
JAPAN 612 : 743 618 636 572 * 617 537 1 473 477 391 * * 455 419
JORDAN 497 (1,--609 * * * * * * * * th

KAHPUCHE * I *
KENYA * * 0 * * * I * * * 0

KIRIBATI

KOREA 613 214327 600 763 705 532 675 622 1 521 460 430 * A 1 4 410
.KLBOIT * * * * * I A *
'LAOS it * of A 4
LEBANON 539 * 507 0 573 6 A * * 4
LESOTHO *
LIBERIA A A I * * * 0 0

LIBYA 4 * 0 0 * ft * A * * 111

LIECHTEN *
MEMO 1 * * *

.111ACAO

2



NEAti FOR stER,7

ENGIN NATHE CUR. P*SICHEMI GEOID 7Cctio BIOLO EDUCA 11101 MUSIC KZ2L15 SOCIO SPANI F HMO LITER

IIADAG-,zAsc

WI:RA ft

NALACII
NALAYr-SIA

1144In/E5

DAM
liARSALNA

MRIIQ
NAR5L.ALL

NAL#21TAN
tiksIn-TIU
MEOCIM
211011Arf I
MEM
MONCAWLIA

tf3110ter0
K12#111MIQ

NAM
NEpia * *

it 1 *
566 #574 640 541 41/ 580 574

* #

ft

* * 0

537 712 612 Sal 624 6So

ft

605 6ll

NETHELA
NEMENLA
NEN CMMLE

PAPUA NE

NEN ZAL
NiehmAGu
NIGER

N1GER=A
HIVE =GI.
NORTVE7RN

NORI4ArT'

%IOW
ONAN

PAKISTAN

PARAGUNIAT

MCKEE'S
PERU

piiiiiplan
POLO
PORTVLzAL

-.TUERID s R

gag
ZINBADIVIIE

:RONAriLLA
UNI0t4 tos3F

RWAIVA

sAN [Owl
PO TOME

*

481

871

566 482

ft

7rs

I 518 *

I 1 # 1
* * 4

*

523 1 * 4 563

* * Pt a *

ft

628 773 589 4,5 628 *
533 783 4 *

546 604 534 644 *
* #1 ft * *
* * p #

*
ft

ft

* $
ft * 0 p *

sAV *AAR 481 *

fik

Ii

ft

503 474 372 4 5 57
ft

* ft

fit
ft

604. Sol
* S19

*

S81. S75
ft

86

ft

ft

ft
ft



MEANS FOR SUBJECT

ENGIN MATH ow= PHYSIOMI GEOLO ECONO BIC)L0 EDUCA PSYCH HUSIC POLS SOCIO SPAN! FRENC HISTO LITER

SCOTLAND * 4 * 4 f * * cS 78 * ft

SENEGAL * * *

4EYCHELL

SICILY

SIERRA L * il * * *

SINGAPOR 615 E48 $74 * * 630 664 * 561 0

SOLOMON

SOMALIA * * * *

SOUTH AF 650 * * $ $ * * 1 * * * * *

SPAIN 618 * * * * * 650 15.87 * 504 4 * * 676
SRI LANK 684 766 * 66A 670 * #19 0

lUDAN * 4

SMINAME ft

SHUMAN *

1WEDEN 652 * 0 0 A it ft * * N * *
SHITZERL 641 0 $ * * 1 * * * *
SYRIA 545 * 0 * * * * *

FTAHITI

1 TAIWAN 625 774 607 614 07

TANZANIA * * *

THAILAND 522 641 539 * SU,

TOGO

TOUGA *

TRINIDAD 597 * 0

TUNISIA * 0 $

TURKEY 567 * 0 A5 526

UGANO4 * * * *

UNITED A * * 0

liNITED S * * *
UPPER VO

URUGUAY 0 * 0 0

VATICAN

VENEZUEL 512 * 0 * 05

NIETNIM 557 683 562 * 559

VIRGIN I

, MALES 0

WEST BAH N * * *

WEST DID * 0 #

WESTERN

YEMEN

'YLCOSLAV * ft *
ZA1V. it * *
ZAMBIA

TOTAL 600 755 610 667 00

NOT LIST 630 789 631 668 65

GR TOT 606 763 616 66Y 637

U.S. 610 664 606 616 610

ft

496

*

650

*

ES46
*

*

*

512 428 * *

* 567 20 337 * 343

ft

*

* 581 * 509 *

* ft ft

* ft

* 509 *

* * S44 * 489 * * *
* * * * ft

* *
* *

* *

0 *

0 *
* *

it * *
542 628 5432 417 559 517 416 445 580 548 503

510 620 5257 409 529 485 400 * 544 496 511

537 628 578 416 557 513 414 442 574 540 504

576 610 627 463 535 496 468 445 511 505 515

ft

416

ft

502

476

499

530



SUBJECT HST ANALYSES-Fe/NUTRIA = ONLY 841:01 6/24/65 PARE 01

SPECIFIC COI/VRIES Ns for SVOA Sampled' F4sTAT 2.84

N'S

CANADA

EFIGLAW

FRANCE

GU=
ITALY

SPAIN

GREECE

TURKEY

NIGERIA

EGYPT

IRAN

ISRAEL

BRAZIL

COLOMBIA

MEXICO

PERU

VENEZUEL

INDIA

PHILIPPI

SINGAPOR

SRI LANK

PAKISTAN

MAMA
Nots KON

KOREA

TAIWAN

PEOPLE'S

INDONESI

THAILA

JAPAN

TOTAL

ENCINE NAT0E1W.8 P451C:IC CHEM REOLOG MOO Mom EmAT RPM. Mt NLSC SeCIOL 5PANIO FRENCH HISTCR LIMA

104.0 41.1 554 7/,tpo 38.0

31.0 20,1 16.0 40.00 10.0

47,0 97.1 10.0 1Z,00 9.0

16.0 24,1 00.4 114:00 20.0

16.0 6,1 10.0 11,0B 3.0

MO 1,1 5.0 5,4:30 7.0

98.0 5,0 11.0 2/430 28.0

61.0 6,1 5,0 91:0 10.0

40.0 11.1 0.0 4.0t:7 18.0

34,0 6.1 11.0 310 7.0

150.0 21.1 13.0 1740 17.0

25,0 11,1 15.0 810 4.0

31,0 21.1 14.0 2110 1.0

48,0 S.1 17.0 1240 7.0

31.0 11.1 16.0 1043 18.0

33.0 1.1 6.0 6.043 4.0

18,0 6.1 6,0 3443 12.0

335,0 60.147.0 101.043 146.0

37.0 3.0 14,0 141 28.0

18.0 10,0 10.0 2.09 1.0

20.0 1.0 2,0 4.1 6.0

23.0 4,0 4,0 5,0 11.0

41.0 21,0 '0.0 10,0 19.0

120,0 62.0 40.0 47,0 24.0

189.0 120,0 52.0 B1,0 71.0

61.0 21.0 11.0 74 2 ISA

16,0 20.0 15.0 20,0 1 11.0

44,0 7.0 15.0 5,0 1 5.0

37.0 9,0 11,0 5,0 1 6.0

151.0 81,0 BA 24,0 2 32.0

1905.0 804,0 18,0 630,0 1 592.0

set section VI fOr 7

37.0 64.0

9,0 23.0

7.0 21.0

7.0 13.0

5.0 36.0

3.0 31.0

6.0 21.0

6,0 15.0

4.0 23.0

4.0 5.0

6.0 9.0

0.0 5.0

8.0 13.0

2.0 22.0

3.0 34,0

1.0 23.0

4.0 3,0

11.0 67.0

2.0 244

0.0 8.0

0.0 4,0

2.0 9.0

4.0 15,0

1.0 14.0

7.0 111.0

0.0 5.0

1.0 4.0

2.0 13,0

0.0 IBA

2.0 82.0

144.0 7354

tail on SO s

142.0 42.0 648,0 45.0 4,0 7.0 0,0 3.0 18,0 49.0

42.0 1.0 32,0 9.0 10,0 2.0 2,0 2,0 17.0 46.0

14.0 0.0 5.0 1.0 CO 1.0 0,0 10.0 2.0 8.0

26.0 1.0 18.0 2,0 LO 0,0 1,0 0.0 2.0 11,0

14.0 0.0 4.0 1.0 1,0 2.0 1,0 2,0 1.0 5.0

12.0 1.0 12.0 0.0 LO 1.0 8,0 0.0 3.0 6,0

26.0 0.0 19.0 1,0 10 0,0 0,0 0.0 0.0 3.0

2.0 0.0 12.0 0.0 1.0 2.0 0,0 0.0 0.0 2.0

37.0 1.0 10.0 0.0 4.0 4.0 0.0 0.0 0.0 3.0

16.0 0.0 2,0 Om 1.0 0.0 0.0 0.0 0.0 2.0

42.0 0.0 16.0 0.0 1.0 3.0 0,0 0,0 1.0 1.0

14.J 1.0 27.0 2,0 LO 1.0 0,0 0.0 0,0 1.0

18.0 0,0 12.0 0.0 1.0 1,0 0.0 0.0 1.0 2.0

24,0 1.0 21.0 0.0 LO 1.0 3.0 0.0 2.0 1.0

28.0 2.0 17.0 1.0 5.0 0,0 0.0 1.0 0.0 1.0

5.0 5.0 6.0 0.0 CO 0.0 0,0 0.0 0.0 0.0

10.0 0.0 5.0 0.0 LO 0.0 1,0 1.0 0.0 1,0

133.0 3.0 330-.: 1.0 12.0 5.0 0,7 1.0 1.0 38.0

40.0 3.0 14.0 1.0 LO 0.0 0.7 0.0 0.0 4.0

6.0 2.0 13.0 3.0 LO 0.0 0,0 0.0 04 0.0

9.0 0.0 3.0 0.0 LO 0.0 0,7 0.0 0.0 1.0

8.0 0.0 3.0 0.0 LO 0.0 0,0 0.0 0,0 3.0

32.0 6.0 6.0 1.0 10 0.0 0.0 1.0 1.0 4.0

30.0 2.0 17.0 14.0 LO 3.0 0,0 0.0 2.0 4.0

63,0 5.0 19.0 3.0 14.0 6.0 1,0 1.0 3.0 210
17.0 2.0 3.0 3.0 10 0.0 0,0 0.0 0.0 0,0

9.0 0.0 1.0 2.0 LO 2,0 0.0 0.0 0.0 5.0

10.0 5.0 5.0 0.0 LO 2.0 0.0 0.0 0.0 0.0

20.0 11.0 7.0 0.0 11.0 1.0 0,0 0,0 0.0 6.0

35.0 6.0 22.0 10.0 41.0 8,0 1.0 0.0 1O.0 26.0

680.0 106.0 1012.0 100.0 ULO 52.0 20.0 22.0 64.0 254.0

5.
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SJOJECT TEST ANALISES--FCREIGN STIEEHTS ONLY 841:01 6/24/85 RAGE 82
SPECIFIC C0WURIE5 Relative Verbal Performance Index F4STAT 2.84

RVPI Means*
MEANS FOR RES III

ENGINE OMEN CCMP.S ?AMC COLS GEOLOG CONON BIOLCS EOLCAT PUCE. MIMIC POLK SOCIOL SPANN FRENC3 NISTOR LITERA

C MA -0.2 -0.2 -0.1 1.4 1.3 0.3 -0.3 0.2 0.0 0.1 -03 0.5 * * 40 0-2DEM -0 15 0.3 -0,6 1.3 0.5 # 0.6 0.4 * 0.6 * -0.1 * 0 0 0.4 0.4Fain -1.3 -12 -1.4 -15 k 4 -0.8 1.9 * 0 0 # -0,5 * 0
GERMANY 4,6 -18 -1,4 -1.6 -0,9 I -11 -0.6 1,S *

ITALY -0.7 * -Li -0,7 * * -0.9 -03 * * # # # * * #

SPAIN -0.9 * 0 * 0 0 -1.1 -0.8 0 -0.5 * 4 # 4 *

GREECE -1.9 -2.3 4,7 . .3 4.6 * 4.7 4.4 -1.3 k 0 0

TURKEY -2.2 * * I -2.0 I -2.1 * -14 * * #

NaGERIA -0.7 -16 * * -1.3 * -1.0 -1.0 1 -01 -0.8 * 0

EGYPT -2.0 * -2.7 * * * * -2.2 * * *

IRAN -1.8 .1.7 -2.0 -14 -1,5 * * -1.6 4.9 1 4 N #
ISRAEL -1.9 -1.5 -2.4 * * * -2.4 * -1.7 1 0 0 0

BRAZIL -1.3 4.1 -1.0 .1.9 * * -1.2 -0,6 -0.5 * 0 0 *

COLIMA -1.1 * -11 4.3 * 0 -10 -0.5 # -0.8 #

MEXICO -1.0 -1,4 4.2 -1.7 -0.9 # -Ls -0.6 # -0.3 0 ft *

PERU -14 0 0 0 * 1 -1./ * * *

VENEWEL -0.9 * 0 # .0.7 # * -0.8 * 0 # # *

INDIA -10 -0,8 -1,2 .1.1 -1.2 -0.6 -0.2 -0,8 * 0.0 k 0.0 * * -0.5

PHILIPPI -0.5 -0,6 .0.2 0 -0.2 I 1.1 -0.3 * -0.4 * * *

SIMAPOR -0,9 -17 4.7 N 0 * I s 4.0 I i
SRI LH -15 1 0 0 I # * * *

PAKISTAN 4.0 0 0 * 4,6 * * # * 0 *

MALAYSIA -1.0 -1.5 -14 -1,1 4,1 1 -0.8 -1,3 # 1 i # 0 I 0

HONG KOH -2.2 -2.3 -2,2 -2.7 -1.8 * .2.2 4.3 * -2.1 -2,0 # * 0 0

KOREN -2.3 -2.3 -2.6 -2,7 -2.2 * -2.3 -2.4 * -2.1 16 .2.3 * I

TAM -2,1 -2,4 -23 * -2.4 * -21 * * * *

PEOPLE'S .2.5 -2.5 -2.6 -2.6 -2.5 1 # * 0 * i I #
Mel -2.0 * -2.6 I N 0 -2.2 -23 0 N *
WALLAH! -2.2 1 -2.2 * * -2.3 -2.8 -1.7 I 4.5 * *

JAPAN -2.9 4.8 -3.0 -3.1 -3.1 * -2.9 -3.0 0 -2.9 -2.8 .3.2 * 0 .3.2 4.7
TOTAL -16 -1,7 4,7 .1.6 -1.4 -0.8 -1,4 -1.0 -0.8 -0.3 -0.9 .1,5 -1.2 1.8 -03 -0,8 -0.8

* See Table 14 and Table 15, and related discussion,
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SMUT TEST ANALYSES-FOREIGN STUDENTS ONLY 8:41:01 6/24/85 PAGE 02
SPECIFIC COUNTRIES

Relatiye Subject Test Performance Index F4STAT 2.84

RSPI Means* !tiMEANS FOR RES II

ENGINE MAYHEM CCIIP.S PHYSIC CHEMIS GEOLOG ECM 010LOG EDUCAT PSYCH. MUSIC POL.SC SOCIOL SPANIS FREhCH HIM/ LITER

CANADA
013 1.0 0.7 0.5 015 0.5 03 0.4 0.1 017 0.8 0.6 4 * 0.2 03

EKLAN1 0.1 0.7 -0,4 0.7 017 1 1.1 0.2 * 0.6 * 0.2 0 I * 0,3 1.0 P
FRANCE 014 1.2 -0.3 0.4 oi * o.3 .0.z * 0 ft ft 1.9 * *
GERMANY 0.1 0.7 0.7 1.0 0.7 0 1.6 0.7 0.4 0 0 * * -0.1 rl,

ITALY -0.1 0 0,1 0.1 * * 0.2 -0.3 * 4 * v 4 * * *
SPAIN 0.5 * * if 0 0 0.4 -0.4 -0.1 1 I 4 *
GREECE

TURKEY

-0.2

-0.1

0.5

0

.0.5

1

0.2

I

-0.4

-0.6

4

N

-0.1

=0.5

-0.7

N

.-03

-0.3

4 I

1 1

*

it

NIGERIA -0.2 -0.1 * 0 -0.0 0 -0.0 -0.7 * -0.4 1.4 I *
EGYPT -0.4 I -0.2 * 1 * * .1,6 * * *

IRAN -0.1 -0.0 -0.7 0.4 -03 it if -0,9 -1.3 * 1 v *
ISRAEL 0.3 0.9 0.5 1 0 if -1.3 * 0.2 I * * 4
BRAZIL 0.0 0.6 0.0 0.6 0 I 0,2 -0.2 13 * * 0 *

COLCHBIA -0.1 * -0.1 015 * e 0.1 -0.2 N 4.3 * * 6 * *

MEXICO 0.0 0.8 0.2 0.1 017 N 0.6 0.2 * 03 * * * * 1

PERU 4.2 I * I I ft 0,2 ft * *
Oti

VENENEL 03 * * * 0,6 * 4 .0.0 * * * * * T
IKOIA -0.2 0.1 -0.4 0.1 011 -0.3 4.2 -0.3 * 0.3 * -0,6 * * 0 0.1
PHILIPPI -013 -0.0 .1.1 I 03 4 0.0 0.1 * 43 4 * *
SINGAPCH

SRI LAW

012

0.7

112

*

-0.8

*

*

*

*

*

*

*

*

*

N 0.0

1

* 4

I

NYMAN -0.2 N * * 0.4 * * * * I 4
MALAYSIA -0.1 1.1 419 0.1 0.0 * 0.0 -03 I * * * N II

HONG KON 0.2 0.2 -0.4 1.1 0.6 4 0.4 -03 * 413 .0,1 4 4 1 *

KOREA -0.3 0.9 -0.6 1.0 OS N -0.1 -1.3 * -0.5 0 -1.3 * I I * -1.9
TAIWAN -0.4 0.1 -04 * 0.7 * -1.1 * I I

PEOPLE'S 014 0.9 -0.6 1.5 0.5 N 4 * 1 1 II * 4

HONER -015 * -1.2 * 4 * -01 4.2 * * P

MAIM .0.5 N -0,7 1 * -03 -1.5 -117 * -1.4 0 I

JAPAN -0.3 0.3 -0.3 -012 -1.0 I -04 -1.5 * -1.6 -0,3 -2.0 * * -1.4 -1.7
TOTAL -0.1 0.6 413 015 01 -0.1 0.0 -0.4 4.5 0.4 0.4 -019 -014 04 1.0 -0.2 -03

* See Table 14 and Table 15, and related discussion,
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Table B-1

Regression Eivatioris For Estimating S.vga, S.q, andV.q, Based on Data
for U.S. SVQA Samples*

§A_E29.E22Ei2g _IT_R_21DTEEY2E1Subject N V Q A Canst SE Q Canst SE Q Const sE
term ost term est term est

Engineering 766 .22 .66 .13
Mathematics 388 .32 =AB -.05
Camp Sci 390 .14 .47 .18
Chemistry 539 .28 -.-47 -.07
Physics 392 .41 :111 -.14
Economics 750 .29 =IB .08
Geology 486 .31 .30 .03
Biology 1077 =51 .31 .07

Education 614 .49 .08 .06
Psychology 1093 .17 .04
Music 359 5 15 .02
Polit Sci 369 ..sa .11 .01
Sociology 351 35 15 .11
History 411 :ID .10 -.04
Literature 673 -.1e16 .04 -.02

Spanish 261 .48 .01 -.26
French 319 .46 .02 .00

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

The multiple correlation coefficients associated with S.vqa are shown in
Table B-2 which also provides simple correlations of V, Q, andA with S, and
of Vwith Q, in these U S SSP samoles and in the non4.1.6. SVQA, samples.

-58.56 (74) .96 -64.3 (79) .76 12.3 (89)
-84.94 (110) 1.08 -78.9 (114) .78 16.0 (97)
100.29 (63) .73 113.5 (67) .76 91.5 (98)
205.56 (78) .59 232.1 (81) .63 120.7 (89)
-93.19 (103) 1.01 -83.8 (109) .81 19.8 (90)
173.37 (64) .64 215.2 (70) .69 119.9 (88)
213.57 (67) .49 276.0 (72) .55 189.2 (79)
140.05 (73) .67 236.9 (86) .59 177.1 (84)

175.93 (53) .54 284.9 (68) .54 202.8 (84)
199.48 (65) .44 304.2 (75) .56 228.2 (86)
233.05 (66) .35 321.4 (73) .53 242.2 (91)
191.61 (53) .38 263.8 (63) .68 182.5 (88)
75.77 (66) .61 175.1 (83) .68 151.3 (86)

276.85 (60) .29 375.6 (69) .56 282.0 (92)
123.72 (58) .37 341.6 (82) .51 336.9 (90)

389.60 (90) .13 447.1 (98) .68 191.7 (92)
232.56 (62) .31 343.4 (76) .63 239.6 (96)
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Table B-2

Correlation of Subject Test Scores with GEE 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
Test

Correlation of Subject
Test with General Test

Correlation of
with GRE=V

U. S Non-U.S. U.S. Non-U.S.
V Q FO* vQATr ** (r)

Engineering .53 .64 .54 (.69) .47 .69 .60 (.74) .51 .40
Mathematics .58 :SD .56 (.72) .37 :Ae6 .50 (.64) .64 .43
Computer Sci .60 :11 .67 (.77) .45 :Z4 .61 (.71) .61 .36
Physics .55 7.'SD .39 (.66) .31 :61 .42 (.57) .59 .44
Chemistry .50 75; .39 (.61) .38 .96 .44 (.59) .56 .39
Economics .67 -.171 .61 (.76) .59 :39 .64 (.76) .65 .44
Geology .56 :55 .45 (.63) .74 :58 .69 (.77) .56 .49
Biology 710 .63 .57 (.75) :71 .57 .68 (.78) .59 .42
Education :74 .54 .54 (.75) :16 .48 .63 (.78) .59 .47
Psychology 768 .57 .50 (.70) :71 .55 .61 (.76) .60 .50
Music :ZD .49 .45 (.63) :SS .43 .51 (.68) .57 .42
Political Sci 71 .62 .56 (.75) .73 .42 .63 (.76) .71 .32
Sociology M .71 .70 (.83) -:71 .56 .68 (.78) .74 .34
History 762 .46 .41 (.63) .11 .34 .52 (.75) .60 .30
Literature --.7a .46 .45 (.78) :t5 .26 .59 (.84) .55 .35
Spanish .37 .15 .08 (.44) T22 -.08 .14 (.19) .66 .46
French :616 .42 .39 (.67) T50 .37 .46 (.51) .59 .63

Median
Engin-Biol .57 9 .55 (.70) .46 .63 .60 (.72) .59 .42
Educ -Lit .74 .50 (.75) .73 :1 .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 saire test-administration date.

* This is the multiple correlation of the best-weighted (Legression)
composite of V, Q, and A (Rs.vqa) with Subject Test scores for U.S. exam-
inees. The highest simple correlation coefficient is 11,i9PIAlltell

** 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
column indicate the simple correlation the U.S.-weighted VOA composite
with Subject Test scores for non-U.S. examinees. Tbe highest simple correl-
ation coefficient (V, Q. or P) for non-U.S. examinees is 14_1149tt

Coefficients for French and Spanish were not considered in computing
medians.
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NOtes on Tables 8-1 and 8-2

In each of the 17 U.S -samples, three regression equations were
derived, namely, an equation for Vog (GRE Verbal score predicted from (RE
Quantitative score), S.ci (GRE Subject Test score predicted from (RE
Quantitative score), and S.vqa (GRE Subject Test score predicted from all
three General Test scores--V, Q, and A). These equations, shown in Table 8-1,
were used to generate predicted scores for non=11.S. examinees.

The weights for V, Q, md A in the table are not standardized. However,
the pattern of relative weights is quite consistent with that observed for the
pattern of standardized weights (not shown). Thus, the regression %eights 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 8-2 shows the simple correlations of V, Q, and ATAdth 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.vqa in the U.S. SVQA samples. For non-
U.S. samples, the simple correlation of the U.S.-weighted S.vqa composite with
S is shown.

in both tables, Subject Tests are
tative relative to verbal exriphasis as
tative and verbal test means (Q - 1.7)

reporting an undergraduate major in the

listed in descending order of quanti-
defined by differences in the quanti-
of general samples of U.S. examinees
field of a SUbject Test.

O Ttends 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, Computer Science,
Physics, and Emnomics--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
and Spanish Tests.

o Patterns of simple correlations between the three General Test measures
and Subject Tests (Table 8-2) were similar in both the non=11.S. and the U.S.
samples. Moreover, the simple correlations of the U.S.-weighted composites of

Q, and A with Subject Test scores for non-U.S. examinees were quite
comparable to the multiple correlations obtained in the U.S. samples.

o Judging from the pattern5 of simple correlations in Table 5-2, "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 non41.S. examinees (.42 and .34). For
the more quantitative Subject Tests, S/V correlations tended to be higher for



-73

U.S. examinees (median = .57) than for non-U.S. examinees (median = .46). For
the more verbal Subject Tests, WO correlations (analogous to V/Q correla-
tions) mere higher for ULS. examinees (median = .54) than for non4J.S.
examinees (median = .43).


