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PURPOSE AND BACKGROUND

Until the 1967-68 academic year, the primary interpretive mte;*ials
- for the Graduate "Record Examinations (GRE) were the scores for bhasic
reference groups of college seniors, who for the most, part took the.tests
in 1952 (1). At its meeting in 196k, the‘Cc;mittee on Testing of the
Association of Craduate Schools recommended that new data-jdata regpreasn-
tative of the performance of enrolled first-year graduate sﬁudentim--be ‘ -
collected and publlshed. This re8ormendation résulted in the initiation |
of the current stud,y. The purpose of this study was to cbtain data on
« the performance of flre'b-fyeer graduate students on the Apti,:bude‘ Teat and
Ithe“ Advanced Tests of the Graduate Record Examimations. % -~ .
Today the prmary interpretive data for GRE tests are norma - tpn
Nationa.l Program c&ndidates teated from May 1964 through April 1967 (1).
I;Icrwever, aince not all National Program candldates éttend graduate school,
the data on first-year graduate students deacribed here should be of further

use to graduate achools and fellowship sponsors in interpreting GRE scores.




POPULATION AND SAMPLE

The population of the study consisted of those students who enrolled
as full-time gl‘adua_lta students for the first time in the f£3ll of 19_6]4 in
a cc;llege or university belorfging to the 228-menber Cou.nc;i_l of Graduaj:-e
Schools (CGS). .Students from coun%ries where the primary language is not
" English and students who had physigal handicaps (guch as bZ'I.ind.nessl) which
Imight have affected the;ir GRE scores were excluded frodm the population.

Subpopulations were c_:lomposed of students enrol;l.éd in gradua‘te study
in 19 major field ca;begories--lﬁ ra jor fiezl.dvs which GRE Advanced Tests
were appropriate and a nine‘teenth catagot'}; calle ‘"_O"‘.'-l"let‘-"

The Advanced Tests for the 18 major fields were &5 followss
Biology Engineering . Literature in . Physics
Business French English - - Paychology
Chemistry ¢ Géology Mathematics ' Sociology

Economics Government¥* - - _ Philosophy Spanish
Education History Physical Education

" A two-stage sampling plan yas used to select the samples for each of °
the various subpopulations. The first stage involved the selection of

universities and'fcollegss from the CGS members. CGS member institutions
- - ]

were grouped into categories accordf%g to the number of graduate degrees
- . ! %

awerded in 1961-62 as reported by the U.S. Office of Education (3). The

Il

The name of this test will be changed to Political Science in thes
fall of 1968,




POPULATION AND SAMPIE - Page 7

thiéty institutions granting the most graduate degrees in 1961-62 were
included in the sample. Also included were 15 institutions randomly
selected from the 60 uﬁ;versitias or colleges with the next highest
gumber‘of conferred graduate degrees, and 15 randomly selected from the
remaining institutions. 4 greater proportion of the large universities’
was included in the sample, So that those fields in which only a amall
number of students were enrolled would he adequate;y represented.

Of the 60 institutions in the sample invited to participate in the
study, 52 agreed to furnish rosters of students and 35 agreed to tast‘
gach of those students who had not taken the Aptitude Test or an Advanced
Test in his major field, Eight schools did not participate. (A list of
the participating colleges and universities in gach of the three size
categories is given in Appendix A.) _

The second stage of sampling involved the selection of students
within B&ch'institution. Some of the participating institutions selected
their own samples following a pian'éuggested by ETS (see the "Plan of Data
Collection" in Appéndix B), while otﬁer institutions sent rosters to ETS
%or sampling. A Spaced sample was chosen acgordiné to the ETS plan. The
sgﬁbling ratios, which varied from field to field, were designed”to yield
a minimum of 300 students in the gfoup for sach of the 19 major field
classifications. Thus, smaller percentages of gtudents wﬁraisaﬁpled from
the méra popular.major-fialds. :

After the second stage of sampling was finishad, the 196% and 196L

ETS files were searched to determine which of the students in the sample

had appropriazte GRE scores. Each student who attended an institution
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that agreed to conduct special testingsa was asked to take the Aptitude
Teat 1f Aptitude scores were migsing and the Advanced Test in his major
field (proyided hiétﬁndergraduate and graduate major fields were the
same) if the Advanced Test‘sco?e was misasing. Thé special teatings were
conducted late in the first semeater a.rl'nd early in the second semester of

the 1964-65 academic year.

10




PERFORMANCE ON THE GRE TESTS

How well did the first-year graduate students perform on the GRE

tests? Score data for Verbal Ability, Qpantitative Ability, and the
Advanced Tests are given in Tables 1-3. These tables show the percent
of graduate students scoring lower than selected scaled scores. It is
important to note that, because of missing scores, the Advanced Test
giS£ribution for a particular major field was not based on the same

" students as the Aptitude Test distribution for that field.

The data in Tables 1-3 are based on weighted frequency distribu-
tions. Weighting was necessary to estimate the population frequency
distributions from the sample data. The weights were deterﬁined primarily
from the mumber of full-time first-year graduate students reported by the
U.S. Office of Education for each of the participating institutions (L),

The score frequencids for a particular field gnd institution were
adjusted for (a) the‘gize of the institution's class of full-time first-
year graduate students, {b) the number of full-time firat-year graduate
. students in the size category (largs, medium-sized, “small) in which the
institution uas_clasaifiqd, a;d {c) the mumber of CGS schools in that

particulér gize category. (The actual formula used in computing the

weights is given in Appendix C.)

Since the. score data for the fields of buaiheaa, education, and

physical education were probably biased'(see next section), neither

1:
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"Aptitude Test nor Advanced Test score data are repodeds Tor Sheae Toe, o,

Aptitude Test data for these fields wuera, however, irncluaded tnocae -
tributions for "all filelds." It way thought tha* any i XL InS L
the data for the threeg fields would not have a bluasing offe o e -

overall Aptitude Test distributions. .
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, Table 2
. PERCENT OF CRADUATE STUDENTS SODRING LOWER THAN SEIECTED SZALED S DRES
OGN THE QUANTITATIVE SECTIOK OF THE APTITUDE TEST
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Table 3

PERCEMT OF ORADUATE STUDENTS SCORING [OWER THAN SELECTED
SCALED SODRES ON THE ADVANCED TESTS
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ACCURATY OF THE DATA

N |

How accurate are the data reported ip Tables 1-37 One way to
answer this question js to determine confidence intervals for the
various mea.ns_.of the score distributions. However, su;ch -at prc;cedure
can ge used leg§timataly only if the sampling is random. Since there
is reason to, believe that the final 8 s wers ﬂ’éﬂ random, this pro-
cedurs H;s not conéidared é%propr te. Another way &o approach thq
question ofh accuracy is to examine (a) the representativeness of the
original sample and {b) the mﬁber of st.uda.rllt,S in the original samplse
with appropriate (RE scérea. | '

. “I‘he samplss ‘in three fields were-consider'ad unrapre_sénteftiva'
t_:acause there were iﬁsuffici:ent rumbers of at.t‘.ldants in the samples from
particular grs;duate schools. For examp]:e, because of a commnication
problem, no students from the University of Michigan were represented
in the sagpla for educatian, even though a lanﬁe number of first-year
graduate students were enrolled in this field atﬁthe‘University of
Michigan in the fall of 1964. Thus, the sample for education could
nt_J-t. be considered representative. The other fields which u'em; judged'
to have biased data because of inadequate representation from some
colleges or u.n.‘i.ver.sit,ies were hulsimaa,’.phj;aical -;aducat.ion', and "other™.

/

The samples in some fields HBP@falSO considered unrepresentative

baecause of ambiguity in the definition of subpopulations. Sincé graduats

. " B




DATA - Page 15

school pergsomnel should be more able fhan anyone else to determine the —_—

subject-mat{er areas for which a given Advanced. Test is appropriate,- the
colleges and universities that selected the}r;cwn samp les were-aekee to
define the subpopulatioms for the various fields. Educational Testing
Service defieee the subpopulations when it selected the gsamples. (Subject—
matter areasg included under a partlcular major field heading uhen ETS
selected the samples are indicated in Appendix D.) As a result, certain

ambiguities arose. The fields most seriously affected were probably

. biology; education, and "other",

Even if-samples of students are representative, the ‘data might still
be biasged if appropriate test scores are net available for all of these
studeets. In this study, not all of the etudente in the orzginal gample
had scores. Students at l? inetztutlona'were not offered special testings,
and only about 30% of the students asked to participaté in the epecial
testings offered by the other 35 institutions actually were tested. The
number and the éercent of students in the original sample for this study

who had Advanced Test or Aptitude Test scores are reported in Thble L.

The percent of etudents who had apprapriate test scores ranged from 9%

-

-{in business) to 66% (in physics) for the Advanced Tbsts, and from 21%

{in business) to 73% (in psychology) for the Aptitude Test.l Because the
percentaéea of students with GRE scores were so 104, the Advanced Test
distributions in'the fields of business, education,'end physical education
ahd‘the Aptitude Test dietributioﬁs in the field of buginegs were probably
b,i.e.eed . . |

Another way to approach the question of accuracy is to compare

the distributions with 'data for other groups. Twc such groups are the

1 :
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A
. _ !

S \ : Table 4

NUMBER AND PERCENTAGE OF STUDENTS IN A PARTICULAR 'SAI{PLE
: WHD ADVANCED TEST OR APTITUDE TEST SCORES

|

F .

]

Nuriber - Students with Students with

in Advanced Teat Scores Aptitude Test Scores
Maj‘or Fleld . Safnple ' Number P ' Mambor p
‘ Blology 243 . o129 53 163 . 67
Business . 332 . 31 _?) . 69 21
Chemistry bs8 268{9 59 280 61
' E_cqnomlica LLs L 234 33 260 58
Education | ' 353 69 20 116 33
Engineering 38 189 u6 175 50
French : 37 . 152 38 W6 37
Geology - 202 99 L9 126 . 62
Government : -. 470 6 A 212 | hs
Iﬁ.st;ary ' 505 232 - 3 Lé 259 51
Literature in S - - _
' English - Lé9 - 232 L9 231 . 51
Mithematics 506 265 - 52 289 57
Philosophy L36 188 h3. 228 52
Physicgl-Educat.ion L1 36 2k 55 3T
Phyaica;l ~ - ’7 346 27 66 233 &
l Psychology , 355 222 63 258 73
Soctology 558 187 B 281 s
Spsnish "\ 251 82 . 33 (A 31

Other 10LkL , - — 378 36

< |
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T .
GRE basic reference gr'oups of college seniors (1) and 4.963-611 (RE Na.tional $
v Program Qandidates (2). In general, the .means for- the ’Aptitude Test and
' the Advaﬁced Test:s from the cur"rent study were somewhat larger thail those
repo?ted in the 1963-6L study and much larger than the means for the college L
seniors. The Verbal Ability and Quantitative Ability means of first-year ‘
graduate students were approximately 15 points higher than the corresponding
means of the 1963-6l4 National Program candidates. The Verbal Ability meaﬁ
for first-year graduate students was, on the average, 55 points higher than . ’
the corresponf:ling mean of college seniors, while the Quantitative Ability .
: mean was about 75 points higher. The Advanced Test scores of&“irst-yea.r.- ‘
gra,dgate students averaged about 25\points higher' than the scores of 1
National Program candidates and about 100 points higher than the scores of
. college seniors. Howeve;r', t,.he means for first-year graduate students were
slightly lower than-the means for_ National Program candidates in biology
(Verbal Ability mean), govGrnmént (Quantitati\;e Ability mean) and mathe-

1
matics (kdvanced Test mean).

A third comparison group is the 19611 67 norms group, urho also

\
weare National Program candldates (se®- wandbook for the Interpretation

of GRE Scores, 1967-68). No data. by major, field are availsble on the

" n
“ 196L-67 group for the Aptitude Test. I-bwever, the overall Verbal Ability

| and antitatlve Ability means for first-year. graduate students were
approximately 25 points higher than the means for the 1961;-67 norms group.
The Advanced Test means for first-yea.r gra.duate students in all fields
but mathematics wére also higher than the means for the 196L-67 group.

In mathematics the mean for the norms group slight]..y exceeded the mean for

first-year graduate students. . In the other fields, the means of first-year

-




graduét@ students ranged from 23 poinfs higher in biology to 58 points

higher iﬁ gaolog;} -
: \\h Generally, these findings sea; reasonable. Most of the persons
‘ who took the GRE tests ‘;Ln the National Program intended to go to gradu-
ate achool or in gome casés were already énrolled. However, a mumber of
these persons ﬁere probably not admitted to 0GS member schools, and |
-others failed to attend any graduate school. Thus, one would expect
the scores of the Nationél-Progr;m candidates to be lower on the average
than the gcores of enrolled first-year graduate students. Likewise one
' would expec£ the scores of enrolled first-year graduate students to bé
substantially higher on the avefage than the scores of complete classes
of college seniors, not all of whom actually attend graduate school. -
That the means for finsﬁ-year graduate students were lower than
the means for National Program cgndidates ip biology and govermment on
the Aﬁt;tude Test gnd-in mathematice on the Advanced Tests‘is somewhat
disturbing. It might be that the means for first-year graduaté students .

in these fields were low. However, a large percentage of .the National

Program candidates were applicanys for National Sciénce Foundation (NSF)
fellowships. Each applicant was required to take the Aptitude Test and
an Advanced Test if one was offered in his field. -Advanced Tests were
offered in biélpgy, chemistry, economics, engineering, geology, govern-
ment, mathematics, physics, psychology, and sociology. fﬁe percent of
applicants for NSF'fellowships in the 1964-67 norms group was particu-
larly high in chemistry (26%), mathematics (26%), physics (23%), and
geology (20%), respectively. Thus, the Advanéed Test moans for these

four fields especially and the Aptitude Test méans for the 1964-67 norms

p . h
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group were somewhat inflated. If one removed the effect associated with
the pefcentaée arld caliber of NSF fellbwgﬁip apﬁliﬁants, the means for °
first-yeaf graduate stucents ﬁould ﬁroﬁably have beefi consisteritly higher
than the means for National Program candidétes. ‘ |
.In sumary, thenj~the Aptitude and Advanced Test data for the yan

fields of business, education, and physical education and the Aptitude

Test data for "other!" fields were probably biased and are not ;&ported.
However, the data for the other fields appear to be reasonably consistent
with comparative data from other Sources, particularly when the perceht-
ages and caliber of NSF fellowship applicants are considered. The

reported data are probably fairly accurate estimates of the performance

of full-time firstlﬁear gvaduate students who attended collegés or uni-

versities belonging to CGS in the fall of 196L.
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Californias Inatitute of
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. ¥, Major fields to be sampled. ‘In the &'aduate Record Examinations

Idantification of. atudenta to be inclnded in the gample

Appendix B

PLAN OF DATA COLLECTION L, o
- , 9.

National Program for Graduate School Selection, the Aptitude Test

and- eighteen Advanced Tests are administered. It is planned to . *
obtain Advanced Test norms on first-year graduate studenta enrolled

in the corresponding major fields. Aptitude Test norms will be

obtained on the basis of a cross section of all first~year grad-

uate gtudents. In order to provide Aptitude Test norms it is

necegsary to obtain score data on the Aptitude Test for "students

enrolled in other fields as well as for students enrolled in the ; .
eighteen major fields. In addition, it is planned to provide . x
Aptitude Test norms on students enrolled in each major field.

The major fields to be aamplad are ligted in the table in Section
I'Co ~

Samplinﬁhratioa for the mgjor fields, The nuﬁber of cases. =
needed the sample to repregent. the population of each major , ,
field adequately is approximately 300, Since mobre gstudents . '

are enrollsd in some fields than in others, it is desirable .
to-use different sampling ratios for the different major -
fields to obtain adequate samples. Thus for & field with a

large enrollment, such as engineering, a smaller proportion : "N
of the total enrollment would need to be selected than for a

field with a smaller enrollment. In the case of a field with

a very asmall gnrollment every gtudent may have to be gelected. -

To adjust for differences in enrollment in the major fields

the sampling ratios given in the table in Section I-C have been ..
choaen.

Procedure for “the selection of an unbiased sample. It is
essential that the sampling within each major rield be as
nearly random as possible in order not to bias the norms.
The following procedures are designed to produce an unbiased
.‘.la-llple .

1. The population to be aampled conaiata of all studenta
entering graduate school in the fall of 196k. Since
-gampling ratios differ from field to field (see table
on following page), the total populatioh of students
must be identified according to the eighteen major fields g
designated in the table. All of the names of the students
in major fieldd not Specifically designated in the table
ghould be listed on & combined roster and identified by
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major field. Although a single roster is to be used for

major fields not listed in the table, the major field with

which each student is affiliated should still be indicated.
2. Within each of the. eighteen fields named in the table and ~
within the combined -category, each student should be assigned
a rumber from 1 to N (where N equals the total numbar of stu-
dents enrolled in the field or in the combined category).

3. In the actual selecticn of the students for a major field
sample, the first student to bhe selected will be the one
whose rumber corresponds to the initial selection munber
given in the table. Then the following cases to bs Jelected .
will be.determined by the sampling ratio for that major field.
Of course in the case of a sampling ratio of L/1, all cases
would be included in the sample. For example, if at institu-
tion ‘A there were 100 graduate students enrolled in the History

- . Department in the fall of 196hi, these students would be lieted

on a roster and assigned consecutive numbers. In accordance

- with the initial selection number in the table, the first stu-
dent to0 be selected would be student No. 2; and in accordance
with the 5ampling ratio for History (1/3), every third student
thereafter, i.e., students rumbered 5, 8, 11, etc., would be
selected until the entire list of st.udent.s in the field was
exhausted.

. Sampling Ratios and Initial
Selection Numbers L\‘_lg\r Major Fields

Major Sampling Initial Major Sampling Initial : -,

Field Ratio Selection No. Field Ratio Selection to.
Biology 1/5 ' 1 . Literature- 1/5 1l .
Business 1/10 1 Mathematics 1/3 2
Chemistry 1/3 2 Philosophy 1/1 1
Eoonomicys 1/2 1 " Physical - °
Education /10 ‘ Education 1/2 1
Engineering 1/10 - Physics 1/3 2 q
French W1 1 Psychology 1/3 2
Geology 1/1 d Sociology /3 1
Govermnment 1/2 1 Spanish /1 1 E
History 1/3 2 Major Flelds : :

: Not Listed 1416 i .

D. Preparation and mailing of the rosters. On the enclosed rostgrs

the names of the students selected for the samples should be ligted
according to major fields. If GRE scores are readily avallable on
the students,, they should be recorded in Columns. -6 on the rosters..
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For a student who has one or more missing GRE scores, the name cf
the undergraduate college he last attended should be given; and
h1s date of birth should be provided if it is readily available.
When the rosters are completed, they are to be sent to:

Dr. Philip R, Harvey
Aasistant Program Director '
Graduate -Record Examinations

Educational Tesating Service

Princeton, Mew Jersay

Special test administration for smecuring missing data on students in

the sgg'[e

T™he students in the gample for whom GRE scores are available will not
nead W be tested. ETS will ssarch the files for the acores of those
students whose acores are not furniahed by the cooperating institutions.
Studenta for whom the Advanced Test score and/or the Aptitude Teat acores
are misaing will be requested to take the tesat(s) for witich scoraes.are
not available., ETS will report t¢ esach cooperating inatitution the names
ol studenis to be tested, and a teat date will be arranged for the insti-
tution, Examination materials and instructions for testing will be pro-
vided by ETS. :
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Appendix C

WEIGHTS#USED IN PREPARING THE FREQUENCY DISTRIBUTIONS

The weight for a college or university i in a givén {ield was

!

computed as follows: /

x N xR (8, #0)
B

“Qis;.

i

X

The rmumber of fulli-time {irst year graduate students at
college o university i in the sampla,

the number in the sample who had the appropriate GRE score;

IN, for all colleges or universitiaes in the same size catugory
as college or university i; ’ .

IN; (P4 A 0} for all colleges or universities in the same size
category as college or university i; ‘

the weight based on the sampling ratio in the appropriate gize
category (1 for large colleges or universities, L for medium-
aized colleges or universitiee, and 138/15 for small colleges -
or universitiaes).

RS To see how this weightlng aschems - worxed, consider the follouing
exarple for the field of Biology*

College or
University
Size Categgrr ID NO.

iarge 1
(R=1) 3
_30

Madium-Sized ' 31
(R=lL) : 32
Ls

' gmall L8
(R<138/15) b
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In this exampls the weights for colleges cor universitieg 3, 31, and 49 in

Biology were computed as follows:

No. 3: 48 x93 x 1= 15.5
R
No. 31: 21 x O x L » 28.0
3 O s
No. L9s 8 x 35 x 138 = 12,27
Z ¥ 15

For both the A;_:.tit.ude Test and the Advanceé Tests, the frequen-

cies were weightod according tc the weights calculated by the formila
L
iven previously. Howover, for the Aptitude Test froguencies were combined

across fields to give overall distributions for Verbal Ability and Quanti-

tative Ability as well #5 distributions for each of the major fields.

-
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Appendix D

SPECIFIC FTELDS CLASSIFIED UNDER PARTICULAR MAJOR FIELDS
FOR SAMPLING PURFOSES

Biology:
&1sinesé:

Chemistry:

Economicss

Education:

-

Engineering:

French :‘

Osclogy:t

Bio],ogy, General
Botany
Zoology

Accounting
Business Administration
Businesas and Commerce

Chemistry {(including

Analytical, Inorganic,
Organic, and Physical
Chemistry)

Economics

Administration

Counseling and
Ouidance

Early Childhood
Education

Education, General

. Bducational Paychology

Elementary Education

. Hstory and Philosophy

) of Education
Secondary Bducation

Aeronautical
Chemlcal

Clvil

Rlectrical
Pngineering, Oeneral
Industrial
Machanical

French
%
_ Geology

Government:

History:

Literature:

ﬁathem:.ics:

Philosophy:

Physical
Education:

Physicsa:
Psychology:

—

Saciology !
Spanishi

Government
Political Science

Amer ican History
Buropean History
History, General

Comparative Literature
English
Literature

Mathematics
Statisticy

Philosophy

Phyeical Education

Chemical Physica
Physeics

Psychology {ingluding
Clinical Paychology and
Social Psychology)
Sociology

Spanigh




