
319 193 569
St

AUTHOR
TITLE

of,

INSTITUTION
SPONS AGENCY

REPORT NO
PUB DATE
NOTE

\
EDPS PRICE
DESCRIPTORS

InNTIFIERS

0000IMIT 11290112

TM 010 024

Wilson, Kennetb M.

The Validati6n of OPE Scores as PrOictors of

First-Year Performance,in
Graduate Study: Report of

the GRE Cooperative Validity StudieN,Project. GRP

Soar4 Pesearch Report GR!)3 No. 75-8R.

Educational Testing Serv4ce, Princeton, N.J.

Graduate Record Exattratans Hoard, Princeton,

N J.
GREB-75-9?
Jun 79
163v.

MF01/F607 Plus PoPtage.
*Academic hchievement: *College Entrance

Examinattgre: Departmentft: Females; Foreign Students:

*Grade Point Average: *Graduate Study: Higher

Education: Interagency Cooperition; Minority Groups:

"Models: *PredIxtive Ability (Testing): *Predidtive

Validity: Predictor VaTiables: Research Projects:

Testing Proaramfg: Undergraduate Study: Weighted,:.

Scores
*Graduate Record !xaminations: GRE Cooperative

Validity Studies Prciect

ABSTFACT
The Graduate vecord Exami.natIons (GRE) Cooperative

Validity Studies Project begRn ir 19,5 to fill the need for

cooperation between graduate schools and testing agencies and for

graduate level validity stud!.es. More that 150 data sets from the 39

partikApatiig schools, repr4senting over 19 fields of study, were

analyzed. The data confirmed earlier studies which supported the

correlational validity for Grr Aptitude ard Advanced teats.and

underaraduate grade point average (GPM with the grade point averages

of first-time, full-+ime graduate students. Findings irdicated

rcurring problems which must be solved it graduate-level validity

studies: small samples, unstable weiqhtinge range restriction, and

criterion selection.
However, it WAS determired that basic validity

ud-ies can be conducted, despite these Problems. Limeited evidence

Was alo provided for the validity of GPE tests for females,

minorities, and foreign students. Tt was concluded that recurrina

participation in these kinds of studies is more important in Graduate

Frograms with small departmental samples as units of analysis than in

prograiks with large en+ering classes. (Selected findings, survey

istrulents, and a list of participating schools are appended.)

(c())

* 7,eproductionz-
supplied by rDFS are the best that can be made

fre...m the rriginal document.



'

271 s' Z :

.i.v5mer

...:14

;4E'r, i.e' 4 ;44i.

U DEPADTMENT OP NRAVIN.
EDUCATION INELPARE
NAT ONM. INSTTUTE OP

EDUCATON

INA DOCUMENT NO% OVEN NEPOO.
v DUCED EXACTL Y AS RECEIVED I ROM

THE PE RSON OR ORGARIZA T ION ORIGIN.
ATING it POINTS 01 VIEW OR OPINIONS

.,itts". STATED DO NO1 NECISSARIL,Y REPRE.
. SENI`OF I IC JAL NATIONAL INSTITUTE Cit

EDUCATION PototioN OR Pot ic Y

44,! s:

. ci . 4:4.7.-

. .

;.3.11p1'*-
0111). , -

i,-:'-',r-." . --..,! :, !.": ,
-.. : ,", "- ' 4.:

.....

744.71,*

)%,""

.4cgs'44. :4 .

THE VALIDATION OF
GRE SCORES AS PREDICTORS OF

FIRSTYEAR PERFORMANCE
IN GRADUATE STUDY:

'REPORT OF THE
GRE COOPERATIVE

VALIDITY STUDIES PROJECT

Kenneth M. Wilson

GRE Board Research Report GREB No. 75-8R

June 1979

PE ItMt:UON to tit.P110trut:1 t

MAIERIAt HAS MIN GRANTED BY

E TS
..)

THI I.D1R:AtioNAt
Nr(rHMATIONGE-NrtHit.HirI

This report presents the findings of a research project tunded hy

and canted out under the auspices of the Graduate Record Exam; I
nations Board

11; I. i N. ,1 }et I! I I( N



5.

G1I BOARD RESEARCH PEP6RTS
FOR GENERAL AUDIENCE

Altman, R. A. and Walimock, K. N. A Summary
of Data from the GtatImete Prosrans and
Adnissioon Manual. ORE Board Research
Report GRES No. 74-1R, January 1975.

Baird, L. L. .,,An Inventory of Documented
Accomplahments. GRE Board Research
Report GRES No. 77-3R, June 1979.

Sfird, L. L. Cooperative Student Survey
(The Graduates 1$2.50 each), and
Careers and Curricula). GRP% Board
Research Report GRES No. 70-4R, March
1973.

Burns, R. L. Graduate Admissions and
Fellowship S21ection Policies and
Irocedures (Part I and 1I). GRE Board
*esearch Report GRES No. 69-5R, July
1970.

Centre, J. A. Row Universities Evaluate
Faculty Performance: A Survey
of Department Reads. GRE Board
Research Report GRell No. 75-5bR,
July 1977. ($1.50 each)

Centre, J. A. Women, Men and the Doctorate.
GRE Board Research Report GRES No.
71-10R, September, 1974. ($3.50
each)

Clark, M. J. The Assessment of Quality in
Ph.D. Programs: A Preliminary
Repnrt on Judgments by Graduate
Deans. GRE Board Research Report GRES
No. 72-7aR, October:1974.

Clark, M. J.
Career
Ph.D.'s.
GREB No.

Conditions Influencing the
Accomplishments of Recent

GRE Board Research Report
76-2R, June 1979.

Clark, M. J. Program Review Practices of
University Departments. GRE Board
Research Report GREB No. 75-5aR, July
1977. ($1.00 each)

Donlon, T. F. Annotated Bibliography of
Test Speededness. June 1979.

Flaugher, R. L. The New Definitions of Test
Frirness In Selection: Developments
and Implications. GRE Board Research
Report GRES No. 72-4R, May 1974.

Fortna, R. O. Annotated Biblingraphy of the
Graduate Record Examinations. July
1979.

..Frederiksen, N. and Ward, W. C. Measures
for the Study of Creativity in
Scientific Problem-Solving. May
1978.

A

Rartneit, R. T. and Billiughai, V. V. The
° Criterion Problem: What Measure of

Success in Graduate Education? GRE
Board Research'Report GREW No. 77.-4R,
March 1979.

Knapp, J. and Hamilton, I. B. The Effect of
Nonstandard Undergraduate Assesament
and Reporting Practices on the Graduate
School Admissions Process. GRE Word
Research Report GRES No. 76-141, July
1978.

itlannholm, G. V. and Parry, M. E. Prove*,
for Disadvantaged Studrnts in Graduate
Schools. GRE Board Researth Report
GRES No. 69*1R, January 1970.

Reilly, R. R. Critical Incident% of
Graduate Student Performance. GRE
Board Research Report GRES No. 70-511,
June 1974.

Rock, D. A. The Prediction of Doctorate
Attainment in Psychology, nathematies
and Chemistry. GRE Board Research
Report GRES No. 69-6aR, June 1974.

Schrader, W. B. Adndssions. Test Scores as
Predictors of Career A,Aievement in
Psychology. GRE Board Risearch Report
GREB No. 76-111. September 1978.

Wild, C. L. Summary of Research on
Restructuring thi Graduate Record
Examinations Aptitude Test. ,February
1979.

Wilson, K. M. The GRE Cooperative Validity
Studies Project. GRE Board Research
Report GREB No. 75-BR. Juie 1979;

Wiltsey, R. G. Doctoral Use of Foreign
Languages: A Survey. GRE Board
Research Report GREB No. 70-14R, 1972.
(Highlights $1.00, Part I $2.00, Part
II $1.50).

Witkin, U. A.; Moore, C. A.; Oltman, P. K.;
Goodenough, D. R.; Friedman, F.; and
Owen, D. R. A Longitudinal Study
of the Role of Cognitive Styles in
Academic Evolution During the College
Years. GRE Board Ref.learch Report GREB
No. 76-10R, February 1977 ($5.00
each).



.

The Validation of GRE Scores as Predictors of First-

lear Performance in Graduate Study: Report of the

GRE Cooperative Validity Studies Project

Kenneth M. Wilson

GRE Board Research Report GREB No. 75-8R

June 1979

.

The Graduate Record Examinations Board and Educational Teking Service

are dedicated to the principle of equal opportunity, and their programs,

service's, and employment policies are guided by that principle.

Copyright c 1979 by.Educational Testing Service. All rights reserved.

4
't



41.

.

Acknowledgments

The GRE Cooperative Validity Siudies Project has been a
collaborative undertaking, involving the cooperative interaction
of members of the faculty 'And administration.of a large number
'of graduate.schools, members of the ETS staff* and the Graduate
Record Examinations Board. The project was made possible by '

the sustained support and encouragement of the Graduate Record.
Examinations Board. That cooperation, support, and encouragement
ia,acknowledged with sincere appreciation.

it
Members of the GRE Program staff, especially Messrs. Robert

Altman, Bernard Khoury, and Ray Thompson, offered advice, helpful
suggestions, and encouragement. Ms. Mary Jo Clark provided helpful
advice on a variet5, of reaearch and administrative questions.during
the entire project.. Programming assistance provided by Messrs.'
James Ferris and Richard Harrison was essential to the project.
Assistance in proceasing data for the project was provided bi Ms.
Faith Thompson.

The contribution of those named specifically and others
who contributed to the project is gratefully acknowledged.

-Kenneth M. Wilson



Part I

Part I I

Part lI

Part IV

Part V

Refarences

Appendix A:

Appendix 11-1:

CONTENTS

4 Page.

Confext and Perspective 3

5A Cooperative Studies Rationale

Developing and-Implementing Cooperative
Studies 6

General Characteristics and Principal Findings

of the Cooperative Studies 11

Characteristics of Samples and Data . 11

Principal Study Findings 14

Patterns of Validity Coefficients by Field. 18,

Comparison with Other Validity Study Findings . .

Validity for Subgroups

The Problem of Combining Predictors in Small,
Graduate Departments-

Testing a "Comnon Weights" Hypoa'esis

27

37

Regression Results When Data were Pooled 42

Implications of the Findings 47

Retro'spect and ProspeCt , 49

,

51

GRE Program Related Effort: to Promote Validation

Research: Review and Appraisal 57

Forms Used in Survey of Deans of CGS Member
Graduate Schools

Survey of (raduate School Val idity Study
Act ivit ies and Interests: Summary of .1' indi ngs. . 85

11-1: Basic One-vear Vllidity Study Model Used in the

Cooperative Studies

11-4: Brief Description ot Selected Studies Using a
Two-year Study Model 105

iii

()



I.

CONTENi;

yage

Appendix C-1: Illustrative Institutional Report: Graduate
Szhoo1 A 117

C-2: Tabular Summary of Selected Validity Study
Findings, March 1978 139

Appendix DI Examination of Departmental Samples with Deviant
Weights for Predictors 157

iv



4

4.

4.

.
THE. GRE COOPERATIVE VALIDITY.STUDIES PROJECT

Kenneth M. Wilson
Educational Testing Service

Decisions to admit some appliaants.for graduate study and to

reject others have serious implications for individuals, graduate

.schools, and.eociety. It is of the utmost importance that 11

such decisions should be guided by up-to-date and reliable,knowledge

regarding the predictive validity of data employed in screening')

applicants for'admission. All parties to the development Of the

Graduate Record Examinations (GRE) Program, from_the outset, have

recognized the need for empirical evidence regarding the predictive

validity of GRE tests and other preadmissions variables.

Concern for predictive validity has,been expressed directly

in the form of GRE-Board support for a variety of ad hoc projects

that have had the*general aim of helping to increase the'amount and

quality of information available about the validity of GRE Aptitude

and Advanced Tests, and to improve the validity study process

generally.
.

Projects undertaken by ETS, at the suggestion of either the

Committee on Testing of the Association of.Graduate Schools (AGS)

or the Graduate Record Examinations Board, have been of three

principal types:*

1. those concerned with collecting and disseminating informa-

tion and insights gained from locally conducted institu-

tional/departmental validity studies.(e.g., Lannholm and

Schrader, 1951; Launholm, 1960, 1968, 1972);

2. those concerned with conducting centrally planned validity

studies with the cooperation of selected graduate schools

and/or departments (e.g., Lannholm, Marco, & Schrader,

1968; Boldt, 1975); and

3. those concerned with the study of particular applied,

methodological, or conceptual aspects of the validation

process or with particular problems and issues (e.g.,

Boldt, 1975; Carlson, Evans, & Kuykendall, 1973; Reilly,

1971, 1974; Rock & Harmon, 1972).

These diverse approaches have sought to encourage and improve

validation research by improving the scope and quality of informa-

tion available to graduate schools regarding the validity of GRE

* A detailed review of representative projects is provided in

Appendix A.
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tests and the different ways in which validity studiès might be.
carried out; by actually conductingistudt6 using dila provided'br
selected institutions or departments; and by focusing attention
on important validation research problems and exploring promising
developments foe coping with these problems.

t.

Despite the impetus reOresented,by these projects, spanning a
full quarter of a century, the numbet of graduate level validity
studies has remained,low. The'Cooperative Validity Studies Project
described in this report,reflects an extension and intensification.
of efforts on the part of the Graduate Record Examinitions Board to
promote and facilitate the partic...pation of graduate.aohools and
departments in the GRE validity-study process.

An kmmediate objective of the projedt was to enlist the co-
operation'ofgraduate schools and departments'in studies designed
to obtain up-to-date information regardirig.thepredictive validity
of GRE Aptitude and Advanced Tests'and other variables used in
admission (such as the Undergraduate Grade Point Average or UPGA)
with respect to relevant criteria of perfsrmance in graduate study.
It vas assumed that experience gained 'in a-veloping and implementing
cooperative studies with 4 wide range of graduate schools and depart-
ments would contribute to the development of longerterm arrangements
through which the GRE Program might facilitate the recurring
participation of schools and departments in GRE validation research.

This report provides an overview of the Cooperative Validity
Studies Project. 'The principdl:project activities, findings, and
conclusiofis are described following a brief examination of some
of the reasons for (a) the comparatively low level of validity study
activity at the graduate level and (b) the need for.cooperative
interaction between graduate schools and departments, the GRE
Board, and the GRE Program at ETS in validatiod research.
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.The volume -scope, ahd coverage of validl-ty- stpdy activity in
graduate school settings has been quite low goth in relation to
the numbei of settinks,In which validity studies could and 'should be
conducted (e.g., all graduate departments in which GRE scores may
affecc admissions devisiOns) and,ds compared with the volume of
validity study activity in other educat.ional settings'ewhere circum-
stances haim been more conducive to the widesfread application qty
standard valiJity study models Ahd procedures.

In undergraduate and; law school settings, for example, the..
validiy study Process has been laciliatea by (a) the existence of
compatatively large entering cohdtts of studeAts eniaged in compar-
able academic pursuits, especially during tRe initial phases of
their educatiopal programs, and (b) the 3eneral acceptance of one
performance index--:namely, the first-year grade point average--as
rhe criterion against which to validate.admissions vatlables.
Questions regarding the predictive'validity of ihdividual admissions
variables and the most effective combinations of those variables for
predicting firstwear grades are addressed systematically by applying 10

standard statistical models, principally multiple regresiion analysis,
to data for sizeable samples typically corresponding to an enterift
first-year class for each institution (Schrader, 1971, 1977).

These conditions have'Ven conducive to the regZarizatioq
of institutional participation in validity studies employing
standard design and methodology. Spmmaries of findings, prepared
from time to time, provide mrmative perspective with respect to
trendd'acroes institutions and over time in patterns of correla-.
tional validity for relevant predictqrs.

o In a recent review of law school validity studies, for
example, Schrader (1977) drew upon the results of over 625
studies involving the Law School Admission Test and an
undergraduate grade point average, in relation to a
first-year grade average criterion, completed for 150 law
schools between 1948 and 1975.

o The number of validity studies in undergraduate settings is
also high. During the period 1964-1968, for example, almost
1,900 validity studies involving College Board tests in
relation to freshman-level grade point average criteria were
completed at ETS alone (internal communication).

In graduate settings the situation is much more complex, and
validation research ha's not become part of an established routine.
Each graduate scnool has several "entering classes" each year,
corresponding to distinctive subgroups definable, for example, in
terms of field of study (department in whici. enrolled), type of
degree program (e.g., terminal master's, master's-doctorate sequence,
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doctdral only), and educational status'(e.gt,:first-tim,

student, master's-degree holder, etc.). *These subgrou

cohorts for which separate validitY studies are

and each much cohort typically is quite small;

siraduate
s repraseht
o be needed,

troblems related to small 'samples and therefore 'unstable

eatimates of 'parameters (underlying.gelationships between predictor

and criteriqn variables), endemic in graduate School validation

research, have been coMpounded bylack of' a Working consensus

regarding the most ukepl (appropriate or relevant) criterion of

tt success" in graddaeA study (Willinghami 1974.' The graduate-grade

poine-average reflects one rekevant dimension of performance--and'it-f

-has been the most consistently employed criterion in ad hoc validity

studies--but it has failed to command the widespread acceptance
0 adoorded the first-year grade point ave.rage awes criterion in

undergraduate and professionalschool settings.

.

The 'foregoing litany of deterrents helps-to explatthe-

fact that comparatively few gradate schools assess the vall,dity of

GRE tests, or other variables, systematically and regularly.

According to a GRE-s sored.s ey of member pstitutions of the

Council 'of Cradliate. Sc ol (Bu gps,1970), 57 percent of 245 respon-

dents indicated no validi Stud tixity within the most recent

three-year pertod, 18 percent reported...only limited stupes (i.e.,

studies involving only a few departments or programs), and 11 percent

reported "uokhown" in response to the questionoabout validity studies.

: 11. I

To be Surd', 4hoc validity studies'Involving GRE scores in

relAtiqn io'varions measures of student performance or success ih

graduate study have been conducted from time to time In a variety

of graduate school, departmental, and/or disciplinary samples.

However, in his review of GRE vatidationoresearch covering a 20-

.year periOd,.1952-1972, Wil1ingham:(1973, 1974) could draw upon

the res ts of only 43 studies involying\correlations of.GRE

Aptitu e or Advanced Test scores.and undergraduate grade point

avers e (UGPA) with diverse criteria qf "success," princip lly

the graduate grade point average, but including faculty ra ings,

departmental examinations, Ph.D. attainment veraus nonattainment,

and tiMe taken to attain the degree.

These ad hoc studies provided evidence that GRE,scores and UGPA

were positively related to each of a number of different perform-

ance criLeaa in samples, typically corresponding to graduate

departments, from a variety of disciplines. At the same time, most

of the studies reviewed were conducted during the 1950's and 1960's,

leaving unresolved important questions regarding the correlational

validity of these predictors in more recently enrolled cohorts of

graduate,students. Also, significant questions regarding the

predictive validity of GRE scores and undergraduate grades in

various subgroups--for example, women, minorities, older studenis,

or foreign students--could not be addressed on the basis of findings

of the ad hoc studies reviewed by Willingham.
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Coopeiative Studies Rationale

4

Graduate schools share with all .0ther educational institutions

a continuing need for and d responsibility to develop current

enswers to questions regarding the predictive validity of standard

tests ale other variables used in screening applicants for admilgion.

These are.recurring questions to'which schools need up-to-date

answers if they are to kedp up with changes in student populations,

graduate-prOgram characteristics, conditions of test use, as well as

chinges in the naturfof.admissions variables per Be. To answer

these questions, empirical evidence is heeded regarding the relation-

ship of admissions variables to clearly defined and relevant, if

less than ultimate, performance.crittria.in representative cohorts,

demographic subgroups, and admissions contexts.

Given the complexities of conducting graduate level validity'

studies, it seems unlikely that concerned graduate schools will be

able to monitor GRE predictive validity systematiCally and thoroughly

if they are forced to rely solely on self-initiated validity studies

that are based on smatll departmental samiles and are lacking in

comparability of design, methodology, simple or cohort definition,

and the like.

The Graduate Record Examinations Board in commissioning the

Cooperative ValidityStudies Project premised its action on the

aadumption that improvement of GRE validation research is most

.likely to.result from sustained cooperative interaction betweevt

all concerned parties: graduate schools and departments, ETS

stafLand the Graduate Record Examinations Board.

Cooperative interaction, of course, may take a variety of fcrms.

The CooPerative Validity Studies Project was undertaken to develop

and test the effectiveness of one or more validity study models as a .

basis.fdr implementing GRE validity studieS in cooperation with

concerned graduate schools and departments.



PART II. DEVELOPING AND ikPLEMENTING COOPERATIVE STUDIES

As indicated above, the Cooperattve Studies project was
initiated in the fall of 1975, with the general aim of developing
and testing models aud procedures for facilitating the participation
of graduate schools and departments in cooperative GRE validity
studies. An immediate objective of the project was to generate
up-todate empirical evidence regarding the correlational validity
of GRE Aptitude and Advanced Tests,.as well as other preadmissions
variables, with respect to relevant criteria of performance in
graduate study in clearly defined student cohorts in a variety of
departmehkall settings.,0 It was assumed that experience gained during
the coursedf the project would contribute to the development of
longerterm atrangements for regularizing the participation of
grainsete schools and departments in GRE validity studies.

At the outset, several types of arrangements and/or models
were envisaged as potentially useful for developing and implementing
cooperative validity studies. For a variety,of reasons, it was
decided that the most promising approach would be for ETS to develop
a structured validity study model, specify the data needed to carry
out studies in acSordance with the model, and otfer to conduct
studies and prepare reporti for all institutions.and departments
willing and able to provide the needed data.

.6

It was reasoned that by offering to the graduate school community
a sharply focused validity study model with limited data requirements
and relatively few conditions for participation, individual graduate
schools and/or departments would be able rather quickly (a) to
assess the relevance of the model to their interests and circumstances,
and, if interested, (b) to indiLate their rea0iness to participate
in and provide the data required to complete studies. Findings of
studies conducted using this approadh, embodying standard data and
study design, would be.cbmparable across institutions and departments)
and would permit the comparison of findings and the assessment of
trends between and across fields of study.

Recruitment of participants was initiated in April, 1976, through
a survey of graduate deans of institutions comprising the membership
of the Council of Graduate Schools (CGS). The survey was designed
primarily to identify prospective participants in cooperative validity
studies. .However,-ii was also concerned (a) with ascertaining the
types of questions or issues about GRE validity that were current on
campus, and (b) with assessing the current status of validation
research in CGS schools, especially the extent and nature of validity
study activity since 1970.

With a covering letter from the Chairman of the Graduate Record
Examinations Board, the survey was mailed in April, 1976, to 344
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graduate deans.* A total of 244 deans or their representatives

replied. Some degree of interest in the possibility of participating

in cooperative studies was indicated by 130 of the respondents. The

fact that so many deans reported some degree of departmental interest

in the possibility of parttcipating in validation research may be

understood best when considered in relation to the extremely low

incidence and uneven nature of locally conductdd validity study

activity reported. Only 38 respondents indicated that studies-
involving either the GRE Aptitude Test only,;or both the Aptitude

and Advanced Tests, had been completed since 1970; 30 schools

reported limited studies in progress.**

Survey respondents were agked to specify departmental or
prograk areas in which there was an active interest in the validation

or furthermalidation of GRE tests as predictors student performance.

It was understood that designation of an area as actively interested

would not involve a commitalent, but only an indication of readiness

to explore actively the possibility of participating in studies,

given mutually acceptable models and procedures. As indicated

above, 130 respondents (53 percent) indicated some interest in

cooperative studies at institutional or departmental levels.

As the next step in the process of recruiting participants, all

interested respondents were asked to review and assess the relevance

to their interests and circumstances of a short-term validity study

model. The sattent features of the model are briefly described

below.***

.o The model focused on the performance of first-time,

full-time graduate students who entering a degree

program in the fall of 1974, and the fall of 1975.

Two entering cohorts were specified in order to

augment sawle size. Si

o Departments enrolling 25 or more such students in the

two cohorts combined were encouraged to participate

by providing in roster format a very limited set of

data on each student.

4
* A copy of the covering letter and the survey farms used are included

in Appendix B-1.

** A detailed report of survey findings related to the current status

of local GRE validity study activity and related issues and concerns,

is provided in Appendix B-2. Results are largely consistent with those

reported by Burns (1970) which indicated a Low volume of validity study

activity prior to 1970.

*** A detailed description of the one-year study model is provided in

Appendix B-3; a specimen set of data-collection materials is also included.



o More specifically, departments were asked to provide
scaled scores on the GRE Aptitude Test (Verbal and
Quantitative)* and/or the GRE Advanced Test scores,
plus at least one measure of performance (or criterion
measure) during the first year of study (e.g., first-year
Graduate Grade Point Average or CPA, faculty ratings,
end-of..year examinations, etc. Departments were ancoeraged
to provide offtn Undergraduate GPA.

o No limit was set on the number of departments for which
studies would be made, nor was there any emphasis on
specific departments or types of programs. As indicated
above, however, the model did involve the explicit delimi-

"tation that the samples were to include only first-time
graduate students (anywhere). This limitation was included
to provide a very necessary measure of control over
educational status at point of entry into a program.

o Departments were asked to tdentify "foreign students for
whom English is not the native language" if they were
included in a sample, since lack of fluency in English may
affect performance on GRE tests. Coding for sex and
ethnicity was optional. .

o Interested departments could also provide data on other At

variables of .interest--e.g., age at entry, quality of
undergraduate school, date of bachelor's degree, etc.

The basic approach was designed to encdurage graduate szhools
and departments to participate in cooperative studies by minimizing
the strictures and requirements related to data collection. It

was understood that ETS would analyze data and prepare a report of 9

findings for each graduate school, without cost to the participants.

During the period April, 1976, through October, 1976, 44
graduate schools indicated an intention to provide data on one
or mote departmental samples after reviewing the one-year study
model proposed. A total of 35 schools ultimately provided data
for one-year studies involving from one to seventeen departments
per school.

Several graduate schools with established arrangenwnts for
sharing data on admissions-related questions expressed an interest
in participating in a study, based on a two-year model,- involving
the collection of data on first-time, full-time students entering

* These studies were initiated prior to the introduction of the
restructured Aptitude Test that yields an Analytical Ability (or
GRE-A) score in additibn to the Verbal and Quantitative scores.
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selected departments in the fall of 1974. Four of these schools

ultimately provided data for studies designed to assess the predic-

tive validity of GRE scores using two-year cumulative GPA or other

criteria.*

e
P Thus, 39 graduate schools were recruited as participants in GRE

% validity.studies. These schools are listed in Table 1.

c.

* Appendix B-4 provides a brief description of the special studies

undertaken in cooperation with these schools. Results of the two-year

studies were generally comparable with those that will be described

in the subsequent section for the basic one year studies. However,

because of differences in definitions and design, results for the

two-year studies are not included in the summarizations that

are provided in Part III.
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Table 1

Gradute/Schools participating in

/cooperative Studies

School
4,

Air Force Institute of Technology
Auburn University
Baylor University
Bradley University
Brown University
California State University at Fullerton
Florida Technological University
Fort Hays Kinsas State Collev
Harvard University
Hoestra University
Indiana University at Bloomington
Louisiana State University.
Loyola University at Chicago
The Ohio State University
Old Dominion University
OregodState University
Princeton University
Stanford University
State University of New York at Stony Brook
University of Arizona at Tucson
University of California at Berkeley
University of Colorado at Boulder
University of Hawaii at Honolulu
University of Illinois
University of Kentucky
University of Massachusetts
University of Miami
University of Michigan
University of issouri at Rolla
University of Montana
University of New Orleans
University of North Carolina at Chapel Hill
University of Notre Dame
University of Oklahoma
UniverFity of Texas at Arlington
University of Virginia
University of Wisconsin
Virginia State College
Washington State University at Pullman
Wayne State University

Oe



Part III. GENERAL CHARACTERISTICS AND P.IINCIPAL FINDINGS OF

THE CO3PERATIVE.STUDIES

During the course of the project, validity studies based

on the standard one-year model were completed for 35 graduate

schools, and studiesqbased on a special two-year model were completed

for four schools. Data were available for from one to 17 departments

per school. For each school, data were analyzed by department, and

findings were summarized in aeinstitutional report. One institu-

tion'al report (without identification) is included.in Appendix C to

illusarate the nature, scope, and limitations of validity studies

involving small departmental samples.*

The institutional report provided a basis for organizing and

summarizing validity study findings in such a way as to be of

greatest direct interest to eaci. participating graduate school.

However, since the departmental sample was the basic unit of analysis

in all studies, it is more meaningful to examine the general character-

istics of samples and data and to summarize findings for departments

grouped by field of study or discipline than to do so by institution.

Accordingly, in this section, characteristics of the departmental

samples, the data employed in the standard one-year studies, and the

principal findings of the studies are summarized Oy field or .

discipline.

General Characteristics of Samples and Data

The standard one-year studies were designed to assess the

relationship of GRE and other predictors, as available, to one or

more measures of student performance during the first year of

graduate study, in departmental samples from a clearly delimited

population, namely, first-time graduate students (anywhere), who

were classified as full-time and enrolled in a degree program.

Limited data were requested for cohorts entering in the fall of 1974

and the fall of 1975, combined to augment sample size.

The 35 scnools.participating in one-year studies provided

data for over 130 departmental samples meeting study definitions

from a wide range of fields or disciplines. The first-year Graduate

Grade Point Average (Grad GPA) was provided as the criterion or

performance measure for essentially all the samples. Other measures

such as faculty ratings or grades in critical courses or course

sequences were infrequently provided. Scores on the GRE Aptitude

Test (Verbal or GRE-V, and Quantitative or GRE-Q) were also common

to all samples. In some samples Aptitude scores were supplemented

* See the report for School A, Appendix C-1.

1
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by an Undergraduate GPA (seldom fully described but characteristically
on a scale ranging from A am,4 thprough F. 0) and/or scores on one
of the 20 GRE Advanced Tests offered by the GRE Program.

The departmental sem7les were typically quite small. Many
included fewer than 25,cases and were characterized by missing data
patterns--observations or scores on one or more variables were
missing for one or more students in most,samples.

Some samples included.cnly pr-opective master's candidates,
some only prospective doctoral'candidates, and others included
both. In essentially all samples that included both prospective
master's and prospective doctoral students, first-year departmental
programs and evaluation procedures were reportedly comparable for
both.*

Table 2 shows for each of 19 fields or clusters of fields
(a) the number of departmental samples with data on the respective
predictors (GRE Verbal, GRE-quantitative, GREAdvanced, and/or
Undergraduate GPA) and (b) the average (mean) number of students per
department with observations on,a given predictor. For example, it
may be seen that the 22 Bioscience samples had observations on
ORE-Aptitude (GRE-Verbal and -Quantitative), but that only 12 of
these samples had 25 or more students with Aptitude scores; the mean
numbeeof.students with Aptitude scores was 26.4. Similarly,
only 12 Bioscience samples intluded observations on the Biology
Advanced Test (for an average of 16.8 students) whereas 14 included
an Undergraduate GPA, etc.

Several charaCteristics of the samples available for analysis
are clearly discernible in Table 2, including the following:

o ts previously noted, GRE Aptitude scorest.were available for
all sam.Ples. However, only about half (70 of 138) of the
samples included scores on a GRE-Advanced Test; about
58 percent of the samples (80 of.138) provided an
Undergraduate GPA.

o The characteristically small size of the departmental
samples, which it will be recalled included students
in two entering cohorts (fall 1974 and fall 1975,
combined), is pointed up clearly in the table. Only
86 of 138 samples included at least-25 students with GRE
Aptitude Test scores; only 28 of 70 samples provided data
on GRE Advanced Tests for as many as 25 students, and 28
percent of the samples included fewer than 25 students
with UGPA as a predictor.

* Most of the general features described above are illustrated in
the study for School A, Appendix C-1.

1.
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Table 2

Number of Samples with Observations on the

Respective Predictors and Mean.Sample Size Per Predictor

111m

Field/

Department

Number of saalales Mean sample size

GRE-

Aptitude

GRE-
Advanced

UGPA GRE- GRE-

Aptitude Advahced

UGPA

Bieisciencesa 22 (12)* 13 (2) 14 (5) 26.4 16.8 29.9

Chemistry 12 ( 6) 7 (5) 8 (7) 32.4 31.3 46.2

Engineeringb 10 ( 4) 4 (0) 5 (2) 20.2 10.8 18.2

Mathematiesc 6 ( 3) 2 (0) 2 (0) 25.7 17.0 16.0

Physics : 5 ( 3) 4 (3) 2 (2) 36.6** 44.0** 75.5**

Geology; Geophysics 5 ( 1) 4 (1) 1 (1) 19.6 18.8 39.0

Economics 6.( 4) 3 (3) 3 (3) 34.0 36.7 41.7

Anthropology 3 ( 2) 1 (1) 31.7 ---- 47.0

Educationd 7 ( 6) 2 (2). 5 (5) 41.7 29.5 66.4

English 6 ( 3) 5 (0) 4 (2) 31.7 24.4 36.0

History 10 (10) 7 (3) b (8) 34.8 22.8 35.5

Political Sciences° 4 ( 4) 2 (1) .3 (3) 45.3 37.5 52.3

Psychology 12 (10) 7 (5) 7 (4) 43.4 40.0 43.7

Sociologyf 7 ( 5) 3 (1) 5 (4) 41.0** 14.3 29.3

Library Sciences 3 ( 3) ------ 3 (3) 39.0 39.3

Find Art01 6 ( 6) 5 (5) 40.7 ---- 43.8

Music 4 ( 4) 3 (2) 1 (1) 44.5 28.3 33.0

Philosophy 5 ( 0) 2 (0) 2 (0) 16.4 8.5 20.0

Languagesh 5 ( 1) 2 (0) 2 (0) 17.6 16.5 14.0

TOLII 138 (86) 70 (28) 81 (56) 32.1

...11.
25.0 38.0

-*.

*Numbers in parentheses indicate the number of samples for which M a, 25 or greater.

**Mean inflatia hv one relatively large departmental sample.

lincludes

I) Includes

clncludes

Includes

Oceanography, natinv Environmental Science, Allied Health "cience

Engineering and Facilitien Management

Computer ::ciencen, Applied Math and Statistics

Wcational and Adult Education, Educational Administration

vim:Ludes Public Admittiatrati.in

Includes Social Wotk, Vrbau Planning, Public Policy Studien

gincluden Speech alt.i rheatvt, Drama and Communication, Speech and Communit-ation and Jontnaltsm

alncluden two Hi!,panic, one 6ermanic, one French and one unditterentiated Foreign Languages m! Litetatured
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o Mean sample size, in one or two cases (particularly
physics and sociology) inflated by the presence of one
atypically large sample, was approximately 32 for the GRE
Aptitude analyses, 25 for GRE Advanced Test analyses, and .

38 for UGPA analyses.

o The uneven representation of departments across the 19
fields is evident in Table 2. Biosciences were represented
by 22 departments, for example, but anthropology by only 3.

Table 3 shows the distributions of the departmental samples
according to the degree goals of the students involved. The
majority of samples,(80 of 138) included both prospective master's
and prospective doctoral students, 41 included master's students
only, and 15 included doctoral students only. It should be recalled
that first-year.programs and evaluation procedures were reported to
be comparable for both prospective master's and prospective doctoral
students in samples including both.*

Coding for sex and ethnicity was optional and quite unevenly
available. Several samples, primarily in the physical sciences,
included some "foreign students for when English is not the native
language." Only scattered data were available for women, minorities,
and foreign students.

Principal Study._ Findings

The Cooperative Studies were concerned primarily with assessing
the relationship of individual predictors, as available, to first-year
graduate grade point average (Graduate GPA). As indicated earlier,
other performance measures were sometimes provided--faculty ratings,
end-of-year examinations, grades in critical courses or course
sequences, and the like--but the general Graduate GPA was the
Itcommon criterion" in essentially all the studies.**

The correlation coefficient was employed as the index of
relationship between a predictor and the GPA.criterion. Called A
validity coefficient when used to express the relationship Wetween
standing on an admissions or predictor variable and standing on a
performance or criterion variable, the correlation coefficient is a
familiar index that ranges in value from .00 (indicating no relation-
ship at all between two variables) to + 1.00 (indicating either
a perfect positive or a perfect negative association). In studies

* Findings for different types of programs are described in a later
section (cf., section on subgroup validity).

** For results of one study involving a ratings criterion in addition to
Graduate GPA, see Appendix C-1.
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Table 3

Distribution of Samples According to Degree

Goals of Students Involved

Field/
Department

No. of samples with:
Masterrs Master's &

only doctoral*
..

Doctoral
only

--

Hiosciencesa 7 14 OP& 00

Chemistry 1 10

Engineering') .$ ..5
--

Mathematics''. 1 4 l'% '

Physics 1 2 2

Geology; Geophysics 1 2 2

Economies - 5 1

Anthropology - 3

Educationd. 5 2

English -
..

5 1

History 3 5 2

Political Scivucese 1 3

Psychology 4 3 5

Sociology'. 4 3

Library Sciences 2 1 OP. IN.

Fin Artsg 4 2

Music 2

Philosophy 4 1

Languagesh 5

lotal 41 15

*Without significant exception, first-year progtamb and evaluation pro-

cedut..s were reported to he comparable in these samples which included

t'oth prospective m4ste1 tN and proupective doctoral candidates.

hlb

almludes oceanography, Marine Lnvironmintal Scienie, Allicd Health Scienve

lawinveting and Facilities Managevent
(In. hides coLputer Science, Applied Ma01 Statistics
d,!mimics v'ocational and Adult laincation, klu.ational Adminktration

"Ithlude,. Pub Li Admini.-tration
Includes So.ial Wolk. Urban Plannim.., Public Polik-v Studien

'Ilticludc:, :vetch and rheater, litama and Communication, f:pvch and Communication,

iontnalism
11111. ludt- two tt , otl. t.trt:.wit , ,ttr 1 vtl it, .t:ta tt, Audi I t or vitt tat cti

Fett e 1 r.11 1-1t11;11 Wt.?. and Lit t 1 at tit t
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invOlving'standard admissions measures (such as tests of verbal or
quantitative reasoning and An index of past academic performance)
and academic criteria (such t. first-year grade point average or
faculty ratings), obtained validity coefficients are expected to be
(and 'Almost always are) positive.*

Collectively, correlational analyses in more than 130 departmental
samples yielded a total of over 400 validity coefficients. -Results
of the departmental analyses.groitpect by field are summarized in
detail in Appendix Cr2.** For each departmental sample, Appendix
C-2 provides information regarding (a) the obtained validity coefficient
for GRE-Verbal, GRE-Quantitative, GRE-Advanced, and/or Undergraduate'
GPA, as available, with respect to a,fitst-year Mt criterion,
(b) means and standard deviations of scores on predictor and criterion
variables, and (c) the number of cases used to coitpute each validity
coefficient.

An illustrative summary of findings for departments from one.
cluster of fields (history, grea studies, and anthropology) is
provided in Table 4. Certain characteristics of the samples and
data alluded to above (e.g., small N's and missing data patterns)
are clearly evident in the overall patterns of departmental .findings.
Mare importantly, however, the results in Table 4 point qp irends
that were common to each of the fields or groups of fields considered:

o First, the.validity coeffitients for GRE and UGPA predictors
were overwhelmingly'nositive, indicating that individuals
wifh higher scores on GRE and UGPA predictors tended to
have higher first-year grades;

o Second, this pattern:held foe samples differing rather
markedly in level of GRE Aptitude. Nate, for example, that
GRE-Verbal validity coefficients Were positive in each of
13 samples with mean GREVerbal scores that spanned a 200
point range-4.gram a mean. of 502 (Schaal 204) to a mean of
698 (School 035).

* In a recent summary of the results of over 600 validity studies .

involving the Law Schaal Admissions Test and Undergraduate GPA as
predictors and First Year Average in law school as a criterion,
Schrader (1977) lists over 1,200 validity coefficients of which only
11 were negative. For additional discussion of factors involved in
evaluating observed validity coefficients in small departmental
samples see Appendix C-1, especially pp. 1-8. See also Willingham
(1974).

** Appendix C-2 is a summary report, (Tabular Summary of Selected
Validity Study Findings, March, 1978) which was prepared for partici

. pants in the Cooperative Studies Project.
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Table/4

Summary of Validity Coefficients for GRE and UGPA

Predictors versus Ftrst -Year Graduate Grades:

History, Area Stwiies, Anthropology

School (coded)
(N / coefficient)
4 .

Predictor mean & s.d. Validity coefficient Grafi GPA

GRE-V GRE-Q GRE-Adv EGPA GRE-V GRE-Q GRE-Adv UPGA mean 4 s.d.

nisrory

School 035 698 603 595 .27 .39 .39 41140 3.56

(36,36,17,--) 78 98 54
0.55

History

School 046 615 535 563 .10 .20 .05 404.0 3.81

(31,31,13,--) 87 98 60 0.24

History

School 080 601 541 3.39 .16 -.14 .110.10 .02 3.51

(36,36,--,38) 113 107 0.42 0.35

History

School 097 612 538 563 3.56 .06 .26 -.10 .40 3.47

(30,30,26,32) 87 94 76 0.34 0.51

History

School 103 594 552 557 3.42 .38 .45 .15 .63 3.64

(34,34,26,26) 91 121 55 0.38 0.31

Histary

School 123' 589 520 534 3.14 .58 .36 .72 .38 3.47

(27,27,14,27) 87 111 81 0.51 0.51

Hiscory

School 145 647 546 -- 3.55 .20 .20 .1. .20 3.42

(48,48,-418) 99 126 t% 0.35
0.43

Asian Studies

School 145 651 574 -- 3.32 .66 .35 -- .12 3,33

(37,37,--,55) 78 103 0.52 0.46

History

School 221 649 602 594 3.62 .29 .22 .36 .53 1.26

(43.43,43,32) 80 107 73 0.28
0,44

History

School 231 603 509 570 3.34 .42 .45 .02 .43 3.46

(26,26,22,26) 109 121 79 0.50 0.57

Anthropology

School 009 642 582 .11. .07 .11 3.62

(37,37,--,--)
90 85

0.37

Anthropology

School 145 649 580 3.62 .41 .30 .06 3.58

(39,39,--,47) 118 109 0.30 0.4°

Anthropology

Schnol 204 502 483 1.4118. - - .31 20 - 3.»5

143 118
.3.37 ;
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o Third, the mean Graduate GPA (on a scale in which A si 4,.
im 3, F off 0) was higher than 3.4, or approximately

"B+," in 11 of the 13 samples, reflectink a cOnsistent.
tendency for grades to be restricted largrly to A's and
11'6--a pattern that cends ielimit the overall "predict-
iability" of differenees in grades.

The general tendencies and trends noted above for departmental
samples from history, area studies, and anthropology are discernible
in study findings for departmental samples from other fields (see
Appendix C-2, Tables 1-11). These findings, generally summarized,
indicate that:

o Fir:A-time graduate students with higher scoresion.GRE
tests (of developed verbal and quantitative reasoning andl
or achievement) or with higher undergraduate grade point
averages, tended to be better performers, on the average,
than their lower-scoring counterpart:4, when performance was
measured by grades earned during tifik first year of graduate
study. This finding held for studies involving a vaaety
of.departments from a wide range of disciplines.

Patte& of Validity Coefficients by Field

t. Results of the departmental analyses clearly support the
fundamental premise underlying the use of GRE scores and measures of
past academic performance (e.g., an.undergfaduate average) in

.assessing the academic Aualifications oircandidates for admisslon,
namely, that these preadmissions measdres should be positively
associated with relevant measures of performance in graduate study
(such as the first-year graduate grade point average). .\1

However, validity coefficients in small samples (such as those
shown in Table 4) have large sampling error.. Moreover, in small
samples one or two atypical data sets (called "outliers") can have a
dramatic influence on both the magnitude and the sign of.. an obtained
coefficient.* Accordingly, validity coefficients obtained in a
given departmental sample (a) may not provide reliable information
regarding the "true" degree of association between a given predictor
and a given criterion--i.e., coefficients will tend to vary substan-
tially from sample to sample in the same department, and (b) do not
permit inferences as to the relative validity of two or more predictors.

By aggregating or pooling data for several different departments
in a given field (such as history), however, it is possible to arrive
at more reliable estimates of validity coefficients for predictors

* See study findings for School A, Appendix C-1, for evidence on .
this point; see also Appendix D.



-19-

.4
e;

and examine at least tentatively variations in patterns of validitY

coefficients across different fields of study. One approach:to est*

/ mating validity coefficients in pooled samples from several departments

// in the same field involves the use of predictor and criterion variables

that have first been departmentally stand#rdized, as decribed below.

Validity coefficients based on standardized variables: Pooling

data on GRE scores, UGPA, and Graduate GPA for several departments

is complicated by the fact (a) that departments differ in levels

of scores on the predictor variables, and (b) that the criterion

variable (Gradqate GPA) does not have a standard metric from,

one department to the next. Graduate GPA scales tend to reflect

primarily departmeptal "norms" or standards; accordingly, it does

not follow that di/ferences in the average level of grades awarded

across.department r'kflect "real" differences in level of student

academic output. "X department with "lower" mean GRE scores, for

example, may have "lenient" grading,standards, and a department with

a "higher" GRE mean may have,"strict" standards (as slaggested, for

example, by data for the history deixartments in Table 4). In any

event, it is not possible tc generate interpretable validity coeffi

cientn simply by combining the original predictor and criterion

dara for several departments.

However, the problems posed by differ ces in grading scalus

and in levels of scores on GRE and other edictors may be dealt

with by,converting all predictor and cri erion variables to a -.

standardized scale within each department, prior to pooling. That

is, the GRE scores, UGPA, and Graduate GPA scores for individuals

can be expressed as deviations from departmental means in standard

deviation units. After standardizdtion, each variable would have a

mean of zero and a stapaerd deviation of unity within each department;

these standardized scores would be comparable in meaning for individuals

without regard to department. Following the departmental standardization

of all.variables, interpretable correlatioh coefficients could then

be computed based on'the standardized variables using data for all

individuals from all samples.

The coefficients in Table 5.represent, for each of 19 fields or

clusters of fields, predictorcriterion correlation coefficients

based on departmentally standardized variables, using data for all
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departmental samples combined.* The coefficients may be interpreted
directly as reflecting the degree of covariation between (a) standing
on a designated predictor relative to departmental norms and (b) standing
on the Graduate GPA critetT;TWEtive to departmental norms. Also shown =

in Table 5 is the number of cases upon which each coefficient is based.
For example, Ole coefficient of .19 for GRE-V vs. GPA (departmentally
standardized) for Biosciences is based on a total of 580 cases from 22
biosciences departments (see Table 2 for the number of samples pooled).

Certain trends are noteworthy, including the following:

o The fields in Table 5 may be thought of as tending to
make either primarily quantitative or primarily verbal
demands on students. For example, -demands on students in
biosciences, chemistry, engineering, mathematics, physics,
geology, geophysics, and economics may be thought of as,
more quantitative than verbal, Whereas in the remaining
fields demands may be thought of as more verbal than
quantintive. Inspettion of the validity coefficients in
the table reveals a tendency for GRE-Q to have higher
validity than GRE-V in the quantitative fields (except
matheMatics), and for GRE-V to have higher validity than
GRE-Q in the verbal fields (except psychology and library
'science, both of Which have some quantitative emphases).

In evaluating the coefficients in Tdble 5, it should be recognized
that they are conservative estimates of the degree of covariation between
the predictors and "level of academic output" across the entire range of
talent represented in the pooled samples--i.e., these pooled coefficients
based on standardized variables are lower than those that would be
obtained if all the individuals involved were competing in the same
department.

* One way of illustrating the "meaning" of correlation coefficients
of differing magnitude is to show for selected validity coefficients
how the relative standing of individuals. on a predictor tends to
vary with their relative standing on the criterion under consideration,
as in the exhibit below (adapted from Schrader, 1971, Table 5.5):

Standing of
students
on a
predictor
variable

Expected standing of students on cr.lterion
variable (in percent) when:

r .20 r = .30 r = .40

Low Mid Top Low Mid Top Low Mid Top
20% 60% 20% 20% 60% 20% 20% 60% 20%

Top 20% 13 59 28 10 57 33 7 55 38

Mid 60% 20 60 ''20 19 62 19 18 64 J8
Low 20% 28 59 13 33 57 10 38 55 7
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Table 5

Validity Coefficients Estimated in Pooled Departmental Samples

Using Departmentally Standardized Variables

Field/ Size of pooled san.14 Validity Coefficients

Departments. GRE- GRE- UGPA GRE-V GRE-Q GRE- UGPA

pooled Aptitude Advanced Advanced

Siosciencese 580 219 419

Chemistry 389 219 370

Engineeringb 202 43 91

Mathematicsc 154 34 32

Physics 183 176 151

Geology; Geophysics 98 75 39

Economics 204 110 125

Anthropology 95 -- 47

Educationd 292 59 332

English 190 122 144

Nieto* 348 160 284

Political Sciercese 181 75 157

Psychology 521 279 306

Sociologyf 287 43 146

Library Sciences 117
.

--- 118

Fine Artsg 244 --- 219

Music 178 85 33

Philosophy 82 17 40
.,

Lauguagesh 68 33 28

.19 .25 .37 .24

.09 .31 .39 .31

.28 .30 .28 .20

.32 .23 .35 .30

.05 .16 .19 .29

.05 .06 .11 37*

.09 .34 .45 .27

.26 .21 --..! .06*

.18 .12 .54 .24

.41 .24 - .48 .22

.31 .26 .21 .30

.43 .34 .49 .18

.24 .26 .37 .22

.43 .30 .54 .55

.32 .52 --- .33

.33 .26 -- .31

.24 .11 .21 .23*

.25 .04 .23 .56

.31 .20 .45 .28

Total 4433 1749 3081 ------ Not Computed

NOTE: Validity coefficients are based on departmentally standardized variables. The total number of

cases per coefficient is shown under pooled sample size. See Table 2 for the number of departmental

samples for which data were pooled.

*Coefficient based on one sample only.

aIncludes Oceanography, Marine Environme:stal Science, Allied Health Science
bIncludes Engineering and Facilities Management
eIncludes Computer Science, Applied Math and Statistics
dIncludes Vocational and Adult Edur:ation, Educational AdmInistration
eIncludes Public Administration
fIncludes Social Work, Urban Planning, Public Policy Studies
gIncludes Speech and Theater, Drama and Communication, Speech and Communication, Journalism

hIncludes two Hispanic. one Germanic, one French, and oae undifferentiated Foreign Languages and Literature
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o In 15 of the 19 fields* one or more GRE predictors.tended
to hive somewhat higher validity than UGPA.

o The overall pattern of coefficients suggests the potential
importance of GRE Advaloced Tests as predictors of first-year
perfdrmance in graduate'study. Advanced Test scores, the
least frequently reported predictor, tended to yield
validity coefficients somewhat larger than those for
GRE Agtitude or UGPA.

Additional evidence bearing 9n tfie relative importance of '

individual predictors is provided in Table 6, which shows the
t distribution of sample validity coefficients (Vased on 10 or more

cases) for the respective predictors in departments from "verbal"
and "quantitative" fields as defined above.

o The pattern of validities for quantitative fields
suggests eprimary role for Advanced Tests, followed
by Quantitative Aptitude and Undergraduate GPA, while
for verbal fields the Verbal Aptitude score supplants
the Quantitative score in this pattern.

As will be seen later, the GRE predictoFs and the Undergraduate
GPA each tend to provide some unique information about performance
potential.

In evaluating the magnitudes of the coefficients in Tables 5
and 6, it is important to recall that the Graduate GPA criterion
frequently was severely restricted in range, being weighted almost
always in the direction of "higher grades"--usually only B's and
A's. In the circumstances, it is reasonable to infer that observed
validity coefficients are somewhat lower than would be the case if
differences in student performance were more rigorously and reliably
assessed by routine grading.procedures.

Comparison with Other Validity Study Findings

Tables 5 and 6 provide summary data indicating the typical
levels and patterns, as well as the range, of validity coefficients
for GRE and UGPA predictors in samples from a variety of fields or
groups of fields. Table 7 relates findings of the Cooperative
Studies for selected fields, based on cohorts entering in 1974 and
1975, to findings of studies conducted during the period 1952-72, as
summarized by Willingham (1974). A general similarity in the overall
patterning of median validity coefficients for the respective predictors
is evident for studies that were conducted during two different periods
and that involved different samples. The validity coefficiencs for GRE
Advanced Tests, which reflect aptitude, motivation, and substantive
achievement in specific fields of study, are typically, somewhat higher
than those for other predictors in both periods. This fact provides
additional evidence of the potential importance of these tests.
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Table 6

Distribution of Validity Coefficients for Groups

of "Verbal" and "Quantitative" Fields

Level of
validity

Verbal fields* Ouantitative fields**

GRE-V GRE-Q GRE-
Advanced

UGPA GRE-V . GRE-Q GRE-'
Advanced

UGPA

.b0 + 2 2 4 3 1 1 1 1

.50 - .59 8 4 5 4 1 6 6 2

.40 - .49 16 8 5 5 4 11 4 5

.30 - .39 10 11 4 10 8 15 4 10

.20 - .29 17 18 4 11 16 17 5 9

.10 - .19 8 15 s 8 10 8

u

5 4

.00 - .09 4 4 3 4 11 10 ', 2 2

Negative 5 8 1 1 11 5 1 5

Total 70 70 31 4h 63 63 29 38

Median Coefficient .31 .25 .35 .30 .20 .31 .34 .29

NOTE; Includes data tor samples of ten or more cases.

*Bioselences, chemistry, engineering, mathematics, physics, geology, economics and other fields (cf., notes

to Tabl 5).

**Fnrlish. history, sociology, government and political sciences, psychology, education, languages, anthropology

and other fields (cf., n.,tes to Table 5).
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Table 7

Median Validities Obtained in Cooperative Validity Studies

Samples in Selected Fields with Median Validities Ob-

tained in Earlier Validity Studies*

Field(s)
Period covered

by
studies

Median validity (number of samples)

GRE-Verbal GRE-Quanti- GRE Advanced UGPA
tative

Biosciences 1974-1976 .19 (22) .24 (22) .37 (10) .31 (14)
1952-1972 .18 ( 7) .27 ( 8) .26 ( 5) .13 ( 2)

Chemistry 1974-1976 .19 (11) .37 (11) ..41 ( 5) .33 ( 7)
1952-1972 .22 (14) .28 (13) .39 ( 9) .27*( 7)

Engineering 1974-1976 .26 ( 9) .38 ( 9) -- .14 ( 4)

1952-1972 .29 (11) .31 (10) .44 ( 7) .18 ( 4)

Mathematics 1974-1976 .30 ( 6) .29 ( 6) .40 ( 2) --
1952-1972 .30 ( 6) .27 ( 9) .44 ( 5) .19 ( 4)

Psychology 1974-1976 .18 (13) .19 (13) .32 ( 8) .20 ( 9)
1952-1972 .19 (23) .23 (22) .24 (17) .16 (15)

Education 1974-1976 .16 ( 7) .20 ( 7) .53 ( 2) .30 ( 4)
1952-1972 .36 (15) .28 (14) .24 ( 6) .30 ( 5)

English 1974-1976 .30 ( 7) .18 ( 7) .40 ( 6) .27 ( 4)

1952-1972 .21 ( 6) .06 ( 9) .43 ( 3) .22 ( 4)

"Verbal" fields 1974-1976** .31 (70) .25 (70) .35 (31) .30 (46)
Social science 1952-1972 .32 (11) .32 (10) .46 ( 5) .37 ( 5)

"Quant." fields 1974-1976** .20 (63) .31 (63) .34 (29) .29 (38)

Source of data for earlier studies is a summary by Willingham (1974) of studies
during the period 1952-1972. Medians for 1974-1976 are from the Cooperative
Studies, using a Graduate CPA criterion. Earlier validities are primarily
from studies using Graduate GPA but other criteria ware involved in some
canes. Number of samples on which medians are based is shown in parentheses.

*it.

Cf., Table 6 and related discussion.



Com arison of Validities at Graduate and Undergraduate Levels

Evidence regarding typical levels of validity coefficients
obtained in the Cooperative Studies may usefully be compared with
evidence from,undergadUate validity studies that have employed a
GRE-comparable measure (namely, the College Board's Scholastic
Aptitude Test, which yields a verbal score and a mathematical
reasoning score) and.a measure of previous academic performance
(high school GPA or rank in class) versus a first-year grade point
average criterion. Such a comparison is provided in Table 8.
Several points'are important:

o Results of the college-freshman levet studies are
summarized so as to indicite how validity coefficients
tend to be lower in samples that are highly selected on
verbal ability than in samples that are more represent-
ative with respect to verbal ability.

o Median validities for GRE-Verbal in primarily verbal
fields and for 'GRE-Quantitative in primarily quantitative
fields in samples of first-time graduate students (a)
are equal to or higher than medisa validities for compar7
able undergraduate predictors in samples of college
freshmen that are relatively homogeneous with respect to
verbal aptitude, and (b) are not markedly lower than
validities obtained in more representative college freshman
contexts (e.g., colleges using the College Board SAT).

o The most noticeable difference between undergraduate
and graduate-level findings is with respect to the validity
of the record of previous academic performance: median
validity for Undergraduate GPA is rather markedly lower
than the median validities for High School GPA or Rank.
Graduate students generally may tend to be relatively more
highly selected on academic drive and motivation (which
undergraduate grades reflect in considerable measure) than
are college freshmen generally.

In any event, the findings in Table 8 suggest that despite the
recognized limitations of first-year graduate grades (narrow range,
over-representation of "higher marks, etc.), when they are employed
as a measure of performance, validities obtained for GRE Aptitude
tests are'similar to those obtained for comparable tests versus
college freshman GPA in many undergraduate samples, especially those
that are relatively homogeneous with respect to verbal ability. The
validity of UGPA for predicting first-year graduate grades appears
to be considerably lower than that of high school GPA or nank for
predicting first-year undergraduate grades.
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Table. 8

Median Validity Coefficients and Range of Coefficients in Studies of

Comparable Predictors and First-Year Grade itverage

Criteria in Graduate and Undergraduate Settings

1

Predictors as GRE studies College Board SAT validity studies in ,

appropriate in graduate undergraduate samples which were:

to level of school

study* settings High & homogeneous Homogeneous Representative

on SAT-V** on SAT-V*** SAT-V scores

Median Median (range)f Median (range). Median (range)

GRE-V (verbal fields) .31 (70)00

). .22 (.11 to .44) .31 (.15 to .46) .39 (.26 to .54)SAT-Verbal (undergraduate)

GRE-Q (quantitative fields) . .31 (70)

SAT-Math (undergraduate) ) .24 (-.01 to .46) .27 (.11 to .40) .33 (.20 to .48)

GRE-Advanced (graduate)
(appropriate to field)

.34 (70)

Undergraduate GPA .29 (p4)

High School Record .40 (.12 to .57) .44 (.26 to .59) .55 (.33 to .67)

NOTE: GRZ validity data are from the current Cooperative St"dies. Undergraduate validity data are from Schrader (1971).

* The coefficients in colnmn 1 of the table reflect validitv of CRE-Verbal in verbal fields, CRE-Quantitative in
quantitative fields, GRE-Advanced Tests as Appropriate to a field, and Undervrandate CPA without regard to field.
The remaining coefficients are for the Scholistie Aptitude Test (Verbal and Mathematical) and the high school
record (either GPA or rank-in-class) in college freshman samples.

**Studies in 18 undergraduate samples having an SAT-Verbal mean above WO and a standard deviation of hi or less
(college freshman level).

***Studies in 95 samples of undergraduate fr..shman men and women having SAT-Verbal standard deviations of Iesq
than 75. Median values reported separately for.men and women by Schrader hav been averaged for presentation

in this table.

# Approxioatelv 80 percent of the obtained coefficients were within the ranee .1.ecificd.

##Number of coefficients (samples) upon which each median iq based.
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Validity for Subgroups

In the samples submitted for the GRE Cooperative Validity

Studies Project, it was not feasible to address systematically

and rtgorously questions regarding the comparative validity of

GRE tests for important subgroups such as minority students,

women, foreign'students, or students classified according to type

of degree program (e.g., terminal master's, master's-Ph.D. sequence,

or doctorate only). The inability to address these questions was due

primarily to small numbers or the failure of departments to identify

.subgroup membership. However, some scattered analyses with very

small numbers of cases were carried out. Only limited conclusions

can be drawn from these findings, which are summarized generally in

this section.

Minority students. Some useful albeit limited evidence

bearing on the validity of GRE scores and undergraduate grades for

undifferentiated "minority" students (i.e., considering Black,

Chicano, Puerto Rican, etc., together) is provided by findings in

several very small samples from six graduate schools, summarized in

Table 9. In samples from 15 different departments, the number of

minority students with predictor (GRE Aptitude) and criterion

(Graduate GFA) data ranged from three to 20 stadents per department.

Needless to say, given the small Ns involved, it is important to

look primarily for trends, or consistencies that are disceinible in

the data. It is evident, for example, that validity coefficients

tend to be positive in minority, nonminority, and pooled samplei.

In samples for School 221, separate analysis was not made

of data for nonminority students only. However, in samples from

Schools 097, 231, 132, and 145 data were analyzed separately

for minority, nonminority, and pooled minority-nonminority samples.

In almost every case, it may be seen that validity coefficients for

GRE predictors were larger in the pooled sample than in the sample

of nonminority students only.

This importaqt finding reflects the fact that minority

students typically had substantially lower GRE scores and

tended to earn lower grades during the first year of study than

their nonminority classmates.

o Figures 1 and 2 provide graphic evidence of this

phenomenon. These figures show plots of GRE-Verbal

scores versus Graduate GPA for minority students and

small ran.lom samples of nonminority students in

journalism (School 231) and psychology (School 097),

respectively. Note that the points or other symbols

representing predictor-criterion scores for minority

students tend to be clustered in the lower left quadrant

of each figure, indicating "below average" GRE-Verbal

scores and "below average" Graduate GPA.
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Table 9

GRE Aptitude Validity Coefficients in Samples of Minority Students, Nonminority

Students and Pooled Minority/Nonminority Students

School/
Field or
Departnent

Minority only Nonminority only Pooled
V Q V Q V

School 097

19

77

02

82

00

23

-01

29

14

52

11

54

Psychology *
(8, 68, 76)

'School 132

Psychology
(10, 43, 53)

School 145

/ Psychology 33 33 19 17 35 35
(20, 69, 89)

Education 26 . 3, 27 09 33 22
(10, 40, 50)

School 231

Journalism -36 -11 08 26 21 34

(07,25,40)
4

School 204

Applied Matk*
(07, 25, 40 )

28 52 27 07 27 27

Spanish 61 00 -. -- 37 -14
(06, --, 08)

Music -83 08 17 -08 14 . -04
(04, 58, 60)

School 221 Mt

Chemistry -34 99 -21 42
(03, --, 52)

Psychology -27 -38 42 o 45
(09, --, 45)

History 72 12 - 29 22
(04, --, 46)

English 67 87 -- -- 44 34

(04, --, 55)

Library Sci 81 72 -- 47 59
(04, --, 40)

Hispanic Lang 51 86 55 70
(06, 14)

Public Admin 47 17 -- 32 54
(14,.--, 41)

Note: Numbers in body of table, opposite field designations, are correlation coefficients
with decimal omitted. The criterion ih Graduate GPA.

Numbers in parentheses are Ns used to compute the coefficients. For example, the
minority 3nalyses involved 8 cases, the nonminority analyses 68 cases, and the pooled
analyses 76 cases in school 097.

* *
Includes eight foreign students.

Includes four foreign students.

Pit Nonminority data were not analyzed separately.
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This evidence (a) that the GRE validity coefficients tend
to be positive for minority students and (b) that minority students
with GRE scores well below the avexege for a given department tend
to perform at a level that is also below average for the depart-
ment, during the first year of studi, is consistent 'with evidence
from comparative validity studies in undergraduates and law school
settings (see, for example, Linn 1973, 1975; Wilson,4278).

In evaluating these findings it is important to recognize not
only that the findings are Mimed on very small samples in only a
few departments, but also that the studies employed only first-year
performance criteria. This latter cOnsideratiOn is especially
importantjtom the point of view of assessing Ahe validityof
preadmissions tests for minority students for whom, it may be argued,
first-year performance may not provide a clear indication of
performance potential as a result of special problems of transition
from undergraduate to graduate study.* Studies employing criteria
reflecting performance beyond the firdt-year in graduate school, as
well as additional first-year studies, are needed in order to
provide more comprehensive evidence regarding the validity of GRE
scores and undergraduate grades for minority students.

Women. Coding for sex, as well as for minority status, was
optional. Although the,number of women identified waS somewhat
greater, typically, than the number of minority students, sample
size militated against routine analysis and reporting of data by
sex. Limited analyses by sex indicate patterns of correlational
validity for women that appear.to be roughly similar to those for
men. Data for several departments in each of two graduate schpols
are shown, illustratively, in Tables 10 and 11. Median.validieies
for GRE-V1 GRE-Q, and UGPA, across departments are summarized below,
by sex.

a

Median coefficient
Men Women

School No. samples GRE-47 GRE-Q UGPA GRE-V GRE7Q UGPA
221 ( 8) .37 .42 .30 .25 .53 .40
145 (17) .33 .33 .33 .38 .43 .31

These data, of course, do not permit conclusions regarding the
relative validity of GRE and/or UGPA predictors for men and women,
respectively, in the two schools involved. However, the observed
general trends are consistent with the expectation that GRE scores

* The validity of preadmissions tests for predicting the long-
term performance of minority and nonminority students has been
explored in recent studies at the undergraduate level (e.g.,
Warren, 1976; Wilson, 1978). These studies suggest that conclu-
sions reached on the basis of comparative validity studies using
the first year GPA tend to hold for longer-term cumulative GPA.



Table 10
Correlation 41 Predictors with Graduate GPA

by Deportment and by btu

(School 1451

Department GRE Gitt-itutntitative 0n4eraraduate GPA
P M Totalf M Total F N Totel

Chesistry* .05 .45 .41 .39 .48 .46 .36 .33 36

biology* .17 .44 .29 .91 .26 .32 .23 ,27 .23

Economics* .13 .23 .17 .49 .33 .37 .64 -:04 ..02

philosophy* .23 .32 .29 -.86 .06 -.01 .81 .79 .77

Psychology .49 .25 .35 .57 .29 .35 .21 .13 .17 g

Anthropology .16 .57 .41 .13 .44 .30 -.01 .11 .06

Asian Studies .59 .70 .66 .58 .35 .35 .10 .05 ..12

History .62 .08 .20 .48 .10 .20 .31 .1r .20
0

English .17 .35 .23 .34 -.04 .18 .13 ..01 .08

Public Policy .77 .30 .50 .91 .48 .69 .61 .60 .54

tociologv* -30 .40 . 44 .05 .44 .26 .26 .61 .42

Political Science* .44 .48 .44 .99 .43 A6 -.40 .34 .30

Natural Resources* .71 .23 .33 .09 ...36 .31 .74 .14 .21

Urban Planning .36 .26 .27 .43 .03 .29 .72 .45 .54

Education .38 .17 .11 .19 .32 .22 .25 .35 .26

hibtaty Science .45 .55 .46 .60 .65 .59 .48 .52 .46

Speech .33 Is .11 .19 .13 .Sto .02 .30

Median

1:44

.38 .33 .15 .41* .33 .31 .31 .33 .23

4...........--....

*C"effirients tor women based on less than 10 canes. Ns for women ranged from

U.K. to 18; for males. Ns ranged from 16 to 51, inclusive.

2.;

Table 11
Correlation of Patlictors with Graduate GPA

by Department and Sox

(School 2215

Predictor/

group

Ches-,Psy- His7
istry chol tory

ogy

Eng-
lish

Lib- French His- Public

vary panic Admin

Sci Lang

Median
validity .

GRE-V ( M F) -.21 .42 .29 .44 .47 '.20 .SS .32 (.41)

Female .27 .14 .24 .57 .46 .-.05 .24 .56 (.25)

Malt -.21 .50 .32 .40 .40 .15 .92 .28 .(.37)

GRE-001 (M F) .17 .45 .22 :34 .59 .43 .20 .24 (.38)

Female .19 .73 .09 .32 .62 .46 .65 .61 (.53)

Male .11 .40 .25 .44 .45 .48 .88 .20 (.42)

GRE-Adv (M F) .c.(1.4N.38 .36 .40 n.o. .36 .57 .SO (.37)

Female .37 .18 .50 .44 .40 .54 .31 (.39)

Isto
Male .14 .31 .20 .41 .34 .69 .67 (.32)

UGPA ( F) 437 .22 .53 .29 .13 .30 .26 .04 (.27)

Female .46 .11 .69 .43 .34 .38 .22 .68 (.60)

Male .41 .31 .43 .23 .29 .11 .57 -.07 (.30)

MAximum N 52 45 46 54 40 20 14 40

Minimum N 14 14 7 17 11 7 5 4

Note: Advanced Test scores not spoilable in Library Science.
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and UGPA should have roughly comparable predictive validity for both
men and waren, More systematic assessment is contingent upon more
.representative data.

Forelsn Students. In several departmental sameles with a
. relatively high proportion of "foreign students for whom English is

not the native language" (as identified by a department), datavere
analyzed separately for foreign and nonforeign students despite the

4 reduction in,sample size entailed by such analysis becatisedf. the
potentially depressing effect of lack of fluency in English on test
performance. Such samples typically were from Mathematics, sciAnce,.
or engineering departments in which foreign students exhibited
(a) "depressed" GRE-Verbal scores, usually well ibelow the depart-
mental average, but (b).Quantitative'and/or Advanced Test scores
that tended to be comparable, on the average, with those of their
nonforeign classmates.

Resulto of severai limited analy.ts for foreign and nonioreign
samples.in chemistry and engineering (see for example, Appendix 0-2,
Institutional Summary Report, Tables 2 and 3) indicate that patterns
of GREcorre]oational validity were roughly zomparable for foreign
and nonforeigh students. The general pattern of' findings suggests
that GREF-Quantitative scores are comparable for foreign and nonforeign
students entering quantitative fields but that GRE-Verbal.scores are
not. The evidence provided by the current series of studies is
consistent with and in a limited way extends evidence from studies
of the performance of foreign students on the GRE Aptitude Test
(Harvey & Lannholm, 1961) and of the relationship of GRE Aptitude
Test scores to first-year graduate grades in four graduate schools
(Harvey. & Pitcher, 1963), and in a sample from 24 graduate schools
(Sharon, 1971).

In essence, it would appear that "depressed" GRE-Verbal scores
of foreign students for whom English is not the native language do
not reflect accurately their performance potential relative to
nonforei n students in quantitative fields, although among foreign
students differences in GRE-Verbal Aptitude tend to be positively
associated with differences in graduate grades (e.g., Sharon, 1971).

Questions regarding the comparative performance of and the
validity of GRE.Aptitude and other. tests fot foreign and nonforeign
students in primarily verbal fie] do not appear to have been
addressed systematically.

Degree-level. Among the departmental samples involved in the
basic one-year validity studies, 37 included prospective master's
candidates uuly, 76 included both prospective master's and prospective
doctoral candidates, and only 13 (six from one institution) incluied
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proipective doctoral candidates only.*

o With isolated exceptions in departmental samples that
included both master's and doctoral students, firsti*year

programs and.evaluation procedures were reported by the

respective departments to be comparable for both groups of

candidates. In situations in which a given first-year
criterion (such as Graduate GPA) reflects differences in

.performance based on a comparable set of tasks, knowledge

of the degree-orientation of the students involved is not

essential to the orderly interpretation of validity coeffi-
,

cients.

In the general summary of validity coefficients by department,

the degree orientation of students in each sample as reported by the

department ii indicated (see Appendix C-2, Summary Report, Table

L-11). With the following departmental designations as a basis for

classification, selected median validity coefficients were determined

for "master's only," "master's and doctorate," and "doctorate only°.

samples, as follows:

a) median validity of GRE-Q versus GPA in 58 samples from

primarily "quantitative" fields ( cf., Table 6), and

b) median validity of GRE-V versus GPA in 68 samples from

primarily "verbal" fields (cf., Tables 6).

The results, shown in Table 12, indicate that predictor

standard deviations and validities tended to be lower in doctoral

samples than in either master's samples or samples that included

both master's and doctoral tudents.

* In explaining the very small number of "doctorate only" samples,

it is important to recognize that the study, by design, was restric-

ted to first-time graduate students only. Many departments rely

heavily on the recruitment of master's degree holders to obtain

theieprospective.Ph.D. candidates. One departmental chairman,

commenting on-the small number of cases for which he could supply

data, expressed surprise at "discovering" how few of his doctoral

students had begun their graduate work in the department. The

Cooperative Validity Studies Project was concerned with a clearly

defined population that did not include students admitted to Ph.D.

programs after having earned a master's degree or equivalent. It

should not be assumed that work completed by such individuals during

their first year in a program is comparable with that completed by

first-time graduate student6 during their first year in a program.

Validity study models for master's-holders entering doctoral level

programs will be needed in order to deal with this general set of

circumstances.



It is important to keep in mindin evaluating these result': that'
a very small number of doctorate-only samples is involved and that
Jeveral of these'were from only one graduate school; consequently,
specific detail should not be considered significant. Nonetheless,
the observed Pattern is of interest, because it suggests that the
lower median valiaities for the "doctorate only" samples in .this .

series of studies may be due primarily to greater restriction of
range on the respective predictors in these samples. As indicated
in Table 13, median validity tends to decrease as predictor standard
deviation ,:acreases without regard to degree-level of samples. More
representatwe data will be needed to determine how general this
pattern may'be.

Summary: subgroup analyses. All findings with respect to
II

subgroup validity" should be viewed as suggestive only, and as
incidental to the primary objectives of the Cooperative Validity
Studies Project. Unede emphasis should not be placed on spedific
detail in evaluating the findAngs. Results for very small samples
suggest that in graduate school, as in other academic. settings,
standara test scores are positively associated with grade point
average for minority as well as for nonminority students and that
lower-than-average test scores for minority students presage lower-
thaft-average.first-year grades.

o In contrast, limited analysis suggests that lower than
average GRE-Verbal scores for foreign students (for whom
English is not the native language) in heavily quantita-
tive fields probably do not consistently prescge lower
than average first-year performance for foreign students
relative to the departmental average. The first-year GPA
level for foreign students appears to be roughly consistent
with their average level on GREr.Quantitative Aptitude.

o Patterns of validity for women and men, respectively,
appear to be roughly comparable, as expected.

o And finally, trends observed in connection with t4
analysis of validities for degree-level subgroups are
consistent with familialr restriction-of-range axioms
(cf., Appendix C-1, pp. 3-6; also Table 8 and related
discussion).

However, in none of the subgroup analyses involving women,
minority, or foreign students could systematic attention be given to
the many complex questions that are involved in the rigorous determi-
nation of the comparative validity and "fairness" of preadmissions
measures for the respective subgroups (Linn, 1973).

It is important to recognize that building a reliable body of
empirical evidence bearing on subgroup validity will require the
participation of graduate schools and departments in cooperative
validity studies designed especially to collect data on the subgroups
of interest.
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Table 12

GRE Median Validities and Standard DOVISti4,11 for Samples Classified

According to Degree Orientation of Students

Type of .

sample
No. of
dept.

Verbal fields*
GRE-V
S.D.

(median)

GRE-V
validity
(median)

No. of
dept.

Quantitative fields**
GRE-Q GRE-Q
S.D. validity

(median) (median)

Master's only 22 94 15 85 .25

Master$i 4 doctor's 38 97 .32 38 82 .34

Doctor's only 8 80 .25. 5 65 .00

All samples 68 95 .31 58 82 .31

*Biosciences, chemistry, engineering, mathematics, physics, geology and geophysics, etc. (cf.,
Table 6 and related discussion).

**English, history, psychology, languages, government, sociology, education and other fields
(cf., Table 6 and related discussion).

Table 13

Median GRE Validities for Samples Classified According

to Size of GRE Standard Deviation

Aptitude Quantitative fields Verbal fields
standard No. of GRE-Q No. of GRE-V
deviation GRE-Q validity GRE-V validity

S.D. (median) S.D. (median)

A

100 + 12 .30 27 .35

60 - 99 20 .37 31 .30

60 - 79 20 .25 12 .20

Below 60 6 .15 0 ---

Total 58 .31 70 .31

NOTE: Grouping of fields ss for Table 12.
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PART IV. THE PROBLEM OF COMBINING PREDICTORS

IN SMALL GRADUATE DEPARTMENTS-

In validation research generally, it has been found that
an appropriately weighted composite of scores on standard admis-

sions tests and an index of past academic performance normally
yields a higher validity coefficient (coefficient of multiple
correlation) than either test scores or the past academic record
considered separately. In large-sample studies, questions regarding
the most appropriate weighting of admissions yarilibles for the
purpose of predicting a specified criterion are addressed directly

by using appropriate multivariate methods, princApally multiple
regression analysis.

Given a criterion such as first-year CPA and scores on several
predictors, the basic output of validity studies employing multiple
regression analysis includes, in addition to validity coefficients
for each of the predictors considered separately,

1. a multiple correlation coefficient reflecting the relationship
of all the admissions variables, considered jointly, to the
criterion;

2. standardized regression weights (called beta weights)
indicating the contribution of each admisiions variable
ln an optimally weighted composite-predictor; and

3. a regression equation specifying the (multiplier) weights
to be applied to the scores on the admissions variables in
order to obtain a composite-predictor score that is
optimally-weighted for predicting the criterion variable
under consideration.

In large samples, the multiple regression model provides a
systematic basis for determining how much each of several admissions
variables contributes to the overall effectiveness of prediction,
and the multiple regression equation summarizes scores on several
admissions variables by giving to each score a weight that reflects
its unique contribution to an optimally weighted composite predictor.

In practice, regression weights are estimated in a given
sample, such as one year's entering class, and applied in summarizing
the admissions scores of candidates for admission to subsequent
classes. Even in larger samples, there are questions regarding the
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stability of the estimated regression weights (e.g., Wainer 1976;
1978). However, especially in small samples the results of a regres-
sion analysis tend to reflect too closely possibly idiosyncratic
patterns of interrelationships in the sample data ("overfitting" the
data), and thus do not provide reliable estimates of!the "true" or
population weights. Sampling error for observed regression weights
in small samples is great, and weights developed in successive
small samples of first-year students will tend to fluctuate widely.

Because of the consistently small size of the departmental
samples that are involved in graduate-level validity studies, it is
not feasible to use multiple regression analysis routinely in order
to determine "optimal weights" for available predictors (e.g.,
GRE-V, GRE-Q, and Undergraduate GPA or UGPA) that could be used by a
.department to form a locally relevant composite predictor. There is
every reason to believe, however, that a combination of GRE and UGPA
should lead to improved prediction of a given criterion. Willingham
(1974), for example, reported a median multiple correlation of .45
for 24 departmental samples for a combination of GRS-V, GRE-Q, and
UGPA, optimally weighted for predicting first-year Graduate GPA,
whereas median validities for these predictors considered separately
were 'in the .20 to .30 range. In the Cooperative Studies, multiple
correlation coefficients were reported illustratively for some
departmental analyses.* In 27 samples from a variety of fields,
the median multiple correlation for the same set of predictors with
respect to the GPA criterion was .43, as compared with median
validities in the .30 to .35 range for the predictors considered
separately.

In view of the potential benefit (improvement in predictive
validity) likely to accrue from combining predictors, the problem of
determining wieghts for 0RE and UGPA variables that a given depart-
ment might use to form a composite predictor is an important one.
In small departmental samples (and other situations in which there
are insufficient data to provide reliable estimates of weights for
commonly used predictors), there is reason to believe that workable
solutions to the problems involved in combining predictors may be
found in approaches involving pooling data for several departments
within the same field. The basic rationale underlying approaches
involving pooling data for several small samples in a given field
(say, chemistry) is that there are substantial elements of similarity

* Because of small sample size, multiple regression analysis was
not employed routinely in the Cooperative Studies, and multiple
correlation coefficients were reported, in selected studies, primarily
to facilitate discussion of the principles and problems involved in
developing and evaluating the predictive value of weighted composites
of predictors (cf., Appendix C-1 pp. 7-8, and 16-17; see also
Appendix C-2, Tables 1-11).

4 .
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in the general types of tasks porformed.by students from department

to department within the same field.*

Testing a "Common Weights" BYtoothest,

Given data consisting of a common set of predictors and a

comparable criterion.variabie for each of several departmental

samples in a given field of study (say, chemistry), it is reasonable

to ask whether (regression) weights for predictors as estimated from

individual departmental data differ significantly from weights that

may be estimated by the use of pooled data for all die departments

involved.**

* In a GRE-Board sponsored study, Boldt (1975; cf., Appendix A)

called attention to the importance of assuming significant elements

of similarity in the types of activities involved in educational or

occupational pursuits of the same kind that are being carried out in

different locations. Even though the tasks.involved in a first-year

chemistry program, for example, may be conducted at different levels

of difficulty and with differing emphases from department to depart-

ment, it ii reasonable to assume that the general underlying

similarities are at least AS great as the differences in tasks.

** In graduate level validation research, and in other,validity study

settings as well,.questions may be raised regarding the practical

utility and relevance for admissions decisions of gains, if any, that

may accrue from differential weighting of a common set of predictors,

for each of several.different but similar prediction contexts. It

may be argued that,the level of precision implied by "unique weighting"

is not justified considering (a) the presumed multidimensional nature

of the assessment process that culminates in admissions decisions,

(b) the fluctuations that occur from year to year and sample to sample

in the magnitudes--even the signs--oi weights generated by within-groups

analyses, (c) the limitations of performance criteria employed in studies,

lack of a working consensus regarding one criterion as being the most

appropriate or representative, and the presumption of a positive correla-

tional manifold among all potential criterion variables, (d) the probably

high degree of similarity across "similar" settings in the relative

demands placed on general verbal and quantitative abilities, and

(e) the typically high correlation between "reasonably" weighted

composites of predictors. Several liberal arts colleges, law schools,

or graduate chemistry departments, respectively, are likely to have at

least as many elements of similarity as of difference in their patterns

of demands upon student verbal and/or quantitative abilities. It is not

unreasonable to hypothesize that a limited number of sets of weights

for a common set of predictors should be sufficient for purposes of

within-group prediction in identifiable clusters of similar selection

settings. See Wainer (1976, 1978) for an examination of the "weight-

fluctuation" problem and rationales for dealing with it.

4
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Evidence that predictor ;ilights estimated from individual
departmental data do not differ significantly from weights estimated
from data pooled from all departments would support that important
underlying assumption.regarding general similarities across departments
in the same field. In addition, it would suggest that a single .

"solution" to the problem of combining predictors might be applicable
in each of several departments in a given field. One important
practical implication is that each of the departments could use the
pooleddepartment weights'in developing a composite-predictor with
local relevance, validity, and utility.

Data and Analytic Approach*

Data for 54 departmental samples from five fields were selected
for the exploratory analysis: biosciences including departments of
zoology, botany, forestry, natural resources, marine science,
general biology, chemistry, psychology, English, and history. The
samples were from 25 different graduate schools. Table 14 shows for
each of the five fields the number of samples involved in the
analyses, and the median and iange of.the sample sizes.

Note in Table 14 that there were fewer samples with GRE-Verbal,
GRE-quantitative, and UGPA (V,Q,U), than with Verbal and Quantita-
tive (V,Q) only. Since scores on the GRE Aptitude Test (Verbal or
V, Quantitative or Q) constitute the most commonly'available set
of predictors, it was considered desirable to test the common
weights hypothesis for V,Q as the independent variables (called the
V,Q analysis), and then conduct a second series of analyses involving
V,Q, and UGPA (called the V,Q,U analysis) by using data for a reduced
number of samples.

The analytical approach employed in testing the common weights
hypothesis is outlined below, assuming the availability of three
predictors (V,Q, and UGPA) and a "common" criterion, namely,
Graduate GPA for several departmental Samples. (It is important to
note that the first step in the analytic procedure described below
is to standardize graduate GPA within each ddpartment prior to
pooling data in order to control for differences in the grading
scales):

Let us consider only one type of department
chemistry. For the ith school let Y. denote the
in that school. Y

i
is a variable defined on all

given department in school i..

at a time--say,
graduate GPA
students in the

* The consultative assistance of Paul Holland, office of Data
Analysis and Research at ETS, who suggested the analytic approach
used in testing the commonweights hypothesis, is acknowledged with
appreciation.

4



Table 14 .

%

Number of Samples (De -tments).in V,Q and V,Q,U

Analysis, and Usti, on Size of the Samples

e.)

r.

No. of departments
per analysis Iliosciences Chemistry Psychology English History

No. of V,Q samples*

Median N

(19)

25

(9)

29

(12)

40

(6)

36

. (8)

30

Range of N's (6 - 43). (10 - 93) (20 - 89) (19 - 54) (25 - 48)

No. of V,Q,U samples** (13) (6) (8) (5) (7)

Median N 28 19 38 34 29

Range of N's (6 - 43) (11 - 92) (22 - 89) (14 - 51) (25 - 48)

*Number of samples in analyses
variables.

**Number of samples in analyses
variables.

involving Verbal and Quantitative scores (V,Q) as independent

involving Verbal, Quantitative, and UGPA 04qm AS independent

.11

Sp
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1) Standardize Y4 to have mean 0 nd variance 1 witihin school is
This is done because tfte schools may have different grading systems
we are pooling them in a regression sp we want to remove this source
.of between-school differences, at least.superficially.

2) Using the data from'all studena with complete records
from all schools of the given department type; estimate equations of
tbe form:

<1) Yi = ai + blV + b2Q + L3UCPA

Note that this etimates common weights for V, Q, and UGPA across all
schools but allows each school to have a separate intercept term, al.

3) Now the question naturally arises: are there sufficient
data from the ith school to determine that it has weights bli,

or b
31

that are different from the pooled weights? This is,
done for D

li
by fitting equations of the form:

A A

(2) Yi = ai b V -1- b
2
Q f tA)

3
UGPA

Yj = aj + blV + b2Q + b3 UGPA for jii.

The actual fitting of these equationa will be done by least squares
and will use indicator variables and their products with V,Q and
UGPA to fit equations like (1) and (2).

4) The test for whether or not a separate weight Is needed for
V in school i is the 1-degree-of-freedom F-test obtained by comparing
the residual sums of squares from (1) and (2) in the usual way.

.Regression Results When Data Were Pooled

Following the foregoing analytical approach, pooled departmental
data were used to estimate regression weights and multiple correlation
coefficients (a) for V and Q in one series of analyses, and (b) for
V,Q, and Undergraduate CPA in a second. Table 15 summarizes the
pooled within-department regression results for the V,Q and V,Q,U
analyses, respectively, for eaeh ot the five fields. Th.e weights

shown represent estimates of weights for standard,ized predictor
scores, and the multiple correlation yielded by the combined predic-
tors based on all the available data. Several features of the
findings are noteworthy, including the following:.
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Table 15

Results of Pooled Departmental Data

Regression Analyses, by Field

Field

No.. of

samples
pooled

Total
no. of
Cases

Standard regression weight

Multiple
correlation
coefficientGRE-V GRE-Q UGPA

Biosciences (19)* 458 .177 .206 .292 .

(13)** 390 .178 .240 .208 .390

Chemistry (9) 300 -.077 .368 .343

(6) 203 .005 .289 .330 .444

Psycl.ology (12) 518 .184 .187 .286

(8) 326 .234 .178 .200 .386

English (6) 215 .352 .110 .394

(5) 151 .368 .084 .183 .437

History (8) 262 .197 .155 .294

(7) 228 .155 .148 .307 .415

*Number of samples in analyses involving V and Q only as independent variables.

**Number of samples in analyses involving V,. Q. and UGPA ns independent variables.



o Note thaecombining GRE and UGPA scores results in
increased validity. The multiple correlation coef-
ficients for V, Q, U are considerably greater than
those for V,Q only. This result is expeceed.

o In one field, chemistry, GREArerbal tends toward
zero-weighting;* in English, Q makes a comparatively
small contribution as compared with V, while in the
remaining fields V and Q tend toward equal weighting.

Testinlk deviations.of departmental weights from the pooled
estimates. Following the procedures outlined in the analytic
approach, above, tests were made of differences between predictor
eights estimated by using data for individual departments and the
predictor weights estimated by using the data for all the departments.
Table 16 summarizes the outcome& of tests.

o In the analyses involving V,Q as the independent variables
or predictors, departmental weights for V were found to
aeviate aignificantly (p. .05) from the.pooled

'estimates in only six of 54 samples, across all fields,
and deviant departmental weights for Q were indicated in
only five of the 54 samples.

o In the V,Q, U analyses, few sample weights were signifi-
cantly deviant--in only two of,39 samples, the weight for
V was deviant(p. .05); in only three of 39 samples,
weights Q or UGPA differed significantly from the pooled
estimates.

en evaluating the negative coeffici t for GRE-V in this departmen-
al analysis, it is important to keep in mind that when a negative
regression weight is obtained for an academic predictor, the predictor
involved can be excluded from the set of predictors involved in the
analysis. In this case, all the information of value for estimating
first-year grades is being provided by GREAQ (in the V,Q analyses),
or GRE-0 and VGPA in the three-predictor analysis. Moreover, a
negative regression weight may be obtained in circumstances in which
the predictor involved has a positive validity coefficient when
considered separately. Consideration of this phenomenon, known as
ft

suppression effect," is outside the sdope of this report. However,
it is of considerable importance in graduate-level validation
research because it tends to occur under conditions that may be
encountered in fields that are either heavily "quantitative" or
heavily "verbal" (such as chemistry in this particular analysis)
when both verbal and quantitative ability measures that are moderate-
ly highly related are included in a prediction battery. (Cf.,
discussion of the problem involved using a GRE-Aptitude total score,
Appendix C-1, pp. 7-8; see also Wilson (1974) for evidence of
recurring suppressor effects in undergraduate settings.]
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Table 16

S.

\iof Tests of DifferencesSumovvesqltcpass

BetWeen Sasplei.

of el..ghts

d Pooled Estimates

::°
t Preiietots

4#'

Jaw

Field/
independent
variables

a.

0RE-Verbal.

No. of No..Of
tests aeviant

weights*

tliF-Quantitative

No.pf* No. of

tests' P.4: deviant
weights**

.t.

Undergraduate GPA
No. of No.-of

EN,

tests , deviant
weights***

Biosciences

Chemistry

_Psychology

English

History

V,Q
./
(19)

V.Q.0 (13)

V,Q ( 9)

V,Q,U ( 6)

V,Q (12)

VA,N ( 8)

V,Q ( 6)

V.Q4 ( 5)

V,Q ( 8)

V,Q,U (*-7)

All fields V,Q (54)

V,Q,U (39)

1

0.

(1.-

413)1

2

1

"' 2 ( 9)* 0

0 ( 6) 0

3 (1i) 2

1 ( 8) 1.

0 ( 6)

0 ( 5) 0

' 0 - ( 87

1" ( 71 1

1.

6 (54) 5

2 (39) 3.

Not applicable

(13) 0

Not Applicable

( 6) 0

Not applicable

( 8) 1

Not applicable

( 5) "*0

Notrepplicable

( 7) 2

Not applicable

(39) 3

*in V,Q analyses, the weight for V in a sample, estimated using a common (pooled)

differs sighificantly from the pooled weight for V (p .05); in V,Q,U analyses;

and UGPA are constant in each test for departmental weIght f.orV..

.

**In V,Q analyses, .the weight for Q in a sample, eskijoitutiini; a_siglaRprOpoolyd)

differs significantly from the pooled weight for Q (p .05); in V,Q,U atuiryses,

and UGPA are constant in.each test for departmental weigtit for q.

estimate N:q,
weights for q

we ihts

***Istalir;r:e=87:; VileanIdienifff72 1:171=1ySlitsrla!-gOW=A9ItleilTtlXVor U

(p 7, 05).
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o No systematic directionless intimated for the test'
..results. TheA is, in seven samples in which

weights forobite or more predictors were identi-.
fied as deviant, the sample weight was larger
thin the pooled estimate, while in eight cases
.the sample weight vas °mallet (and in some
instances, anomalously negative).

Examination of samples with 4eviant weights. The test results-
indicate that the data generally donform ta ;he "collision weights"
hypothesis. However, what about the deviant departments? .Are there
characteristics in the data that'may help to explain the "deviant"
outcomes? To shed light on these questions, a detailed examination
was made of the data in all departients in which one or more predicv,
tors were identified as having regression weights-differing
cantly from the pooled estimate.

f

In almost every instance, eiamination of the original 4ata for the
13 samples involved (with Ns ranging from 11 to 52) revealed conditicios
that help to account for "deviant" regression weights. Detailed results
of the examination are outlined in Appendix D. However, the essential
nature of the findings may be summarized as follows:

o In samples characterized by atypically high positive
regression weights for GRE-V and/or GRE,-Q, the observed
result was associated with one or more atypical data sep;
for individuals who were identifiable in certain ways as
"atypical"--e.g., members of minority groups with very low
test score(s) and also very low graduate grades. 4See
detailed departmental analyses in Appendix D.I

.

o In samples with anomalous negative coefficients, outcomes
were clearly associated with one or two extremely atypical
data-sets or outliers that heavily influenced results--e.g.,
one individual with'unusually low standing on a predictor
and unusually high standing on the criterion, or vice versa.*

* Careful examination of the detailed data in'Appendix,D will
reinforce this important point regarding the impact that one cr two
aberrational data setS, or outliets, can have on the magIlitude
and/or the sign of validity coefficients in Small samples. Negative
coefficients, of course; are anomalous--i.e., coefficients reflecting
the relationship of academic predictors (such as GRE scores) to
academic criteria (such as grades) should be positive, a priori.
Given the potential for anomalous outlier impact, the overwhelmingly

"positive distribution of validity coefficients obtained in the
"Cooperative Studies in data for very small departmental samples
indicates a remarkable degree of underlying regulakity in such
data. Attention to sample definition, however, clearly is necessary
in order to avoid confounding results.
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Impi(c:tions of the'Findinas

On balance, the findings df'those exploratory analyses lend.
support to the comion weights hYtothesis and to the important
assumptions underlying the use of pooled Aata for several small.
departments in GRE validation research. The following points are
important:

o Results of the regression analysis, per se, clearly
indicate that prediction should be improved by an appro-
priate combination of available GRE and UGPA predictors.

o It may safely be assumed that small departments are not
(and are never likely to be) in a position to obtain
reliable estimates of predictor weights by using local
data only.

o Results of the series of tests, on balance, support
the common weights hypothesis. They enhance the prospect
that pooled-data analysis may provide solutions to the
problem of combining predictors that can be applied in
local departmental settings.

o The findings point up the importance (a) of validity study
.models employing data that are generally comparable across
departments, and (b) of the concurrent participation of
several departments from the same field in cooperative
validity studies.

It is important to recognize, in connectionQith the foregoing

points, that it is not necessary to hypothesize a strictly "common
weights" solution to the problem of estimating predictor weights,
using pooled data approaches, that may have .local applicability,
validity, and relevance for several graduate departments in a
field. So-called Bayesian methods of analysis have shqwn promise as
a means of "adjusting" locally derived regression weightp on the
basis of findings in aggregated or pooled samples (e.g., Boldt,
1975; Rubin 1978). These methods have been applied successfully in
contexts involving relatively large "local" samples (e.g., in
undergraduate and law school settings). The important consideration
is that pooled data approaches that have had demonstrated effectiveness
in certain settings appear to offer special promise for graduate-
level validation research.

The present exploratory study represents a useful first step.
It should be kept in mind that the departmental samples involved are
not necessarily representative of all graduate departments from
their respective "fields." Further empirical study is needed and
appears to be fully warranted on the strength of the findings that
have been reviewed.
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V. RETROSPECT AND PROSPECT

For a variety of reasons, assessment Of the predictive validity
of GRE tests in gradufte school settings has not been carried out OA
a regular basis. The volume of validity studies involving GRE tests
&is been low relative to the number of settings in which validity
studies could and should be conducted and as compared with the volume
of studies conducted in undergraduate and'certain profesaional
school settings where circumstances have been conducive to the
widespread, routine application of standard validity study models

..aad procedures.

In commissioning the GRE Cooperative Validity Studies Project,
the Graduate Record Examinations Board accepted, at least tentatively;
certain basic premises, as follows:

1) In light of.past experience, and considering the inherent
complexities involved in conducting graduate-level validity
studies, it seems unlikely that concerned graduate schools
and departments will be able to monitor GRE predictive
validity thoroughly and regularly through self-initiated
studies alone;

2) The participation of graduate schools and departments
in the validity study process on a regular recurring
basis, the generation and widespread dissemination of
up-to-date and interpretable information regarding GRE
predictive validity in a variety of contexts, and the
improvement of validity study procedures generally, are
goals that are shared by all parties concerned with GRE
development and use;

3) Attainment of these shared goals is most likely to be
realized'through sustained cooperative interaction between
all concerned parties, namely; graduate schools, Educational
Testing Service, and the Graduate Record Examinations
Board.

The Project was charged with developing and exploring the
utility of one or more specific models for facilitating and encouraging
the participation of graduate schools and departments in GRE validity
studies. It was assumed that experience gained during the project
would contribute to the development of arrangements and procedures
through which the GRE Program might facilitate the regular participation
of graduate schools and departments in validity studies.

The activities involved and the findings generated in carrying
out this charge, over a threeyear period, with the sustained
support and encouragement of the Graduate Record Examinations Board,
have been described in detail. The graduate school community was
invited to participate in cooperative studies based on a sharply
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focused, highly structured validity study model, with limited,
clearly defined procedural And data requirements; ETS offered to
conduct studies for and report findings directly to each graduate
school willing and able to provide the needed data for one or more
departmental samples, at no cost to the participating school. It

was reasoned that data generated by this procedure could be compared

across departments within institutions and would facilitate the

comparison of findings and the assessment of trends within and

across fields.

This approach was successful in enlisting the cooperation .

of 39 graduate schools, represented by from one to 17 departments
per institution, in validity studies. Individualized institutional

reports were prepared for each participating school. More than
150 data-sets, generally corresponding to departments and represent-
ing over 19 fields or clusters of fields, were analyzed. The data
generated by these studies permitted the analysis of trends in
patterns of correlational validity for GRE Aptitude and Advanced

tests and Undergraduate GPA in recently enrolled cohorts of first-
time, full-time graduate students, primarily with respect to first-
year Graduate GPA criteria. A.report summarizing the findings of all
institutional studies was sent to each participant in the Project..

The findings indicate that the frequently cited problems of
conducting graduate-level validity studies are very real. Problems

associated. with small samples, unstable weighting, restriction of

range, criterion selection, and so on, are inherent in graduate
school settings and must be dealt with in all graduate-level validity

studies. However, experience during the Project indicates quite
clearly that it is possible to conduct basic validity studies
yielding useful, interpretable results despite these problems.

For analyses involving very small departmental samples to yield

useful results, it is important to make sure that the samples are
clearly defined and relatively homogeneous'with respect to student
educational status at entry, and that students are engaged in
comparable pursuits over a defined study period. It is believed

that careful attention to the problem of sample definition contributed
significantly to the generally interpretable nature of the findings
obtained in the Cooperative Studies. Only first-time, full-time,
degree-seeking students were included in the samples (and the
findings, of course, apply only to 'such samples).

Small sample results become increasingly meaningful as data
from several departments in each of a variety of fields can be
aggregated to provide normattve perspective for assessing trends
in patterns and levels of correlational validity for several
predictors within and across fields.

Results of special analyses indicate that pooling procedures,
using data for comparable sets of predictor and criterion variables

for several small samples tn the same field, have considerable
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promise as a basis for arriving at reliable estimates of validity
coefficients and weights for predictorseights that may be used by
small graduate departments in a given field to combine available
predictors in such a way as to form a composite-predictor having
local relevance and predictive validity.

The findings of the Project provide firm support for the
interpretive rationale posited at its inception, namely, that
measures of developed ability and achievement.(such as GRE scores
and Undergraduate GPA) should tend to be positively related to
measures of performance in graduate study (such as the Graduate
GPA). The overwhelmingly positive pattern of relationships found in
this project add te evidence from earlier studies that ORE scoresand undergraduate grades provide relevant information that can be
useful as part of the complex process of screening applicants for
admission to graduate school. Limited evidence was also provided
regarding the validity of GRE tests for women, minorities, and
foreign students. However, analyses were based on very small
samples. Special efforts will be needed in order to obtain more
comprehensive validity data for these and other subgroups of special
interest (e.g., Older students, part-time students).

It is believed that the results attained during the Cooperative
Studies Project indicate the validity of the premises underlying
commission of the project by the GRE Board. All parties to GRE
development and use have a responsibility to develop current answers
to questions regarding the predictive validity of GRE and other
admissions variables--answers calling for empirical evidence regarding
the relationship of these variables to clearly defined and relevant
criteria of performance in representative cohorts, demographic
subgroups, and graduate admissions settings. Answers to these
questions must be kept current to monitor changes in validity thdt
may occur with changes in student populations, graduate programs and
curricula, grading standards, conditions of test use, and the
characteristics of the GRE tests themselves.

Procedural and other arrangements are needed to facilitate the
recurring participation of all GRE-using graduate schaas and depart-
ments In basic, standard validity studies. Recurring participation
in studies is even more important in graduate school settings, with
characteristically small departmental samples as the units of
analysis, than in undergraduate and law school settings with large
entering cohorts as the units of analysis. In these latter settings,
the availability of program-supported admissions-related research
and validity study services has been directly responsible for the
development of regular patterns of institutional participation
in validation research.

Sustained cooperative arrangements involving the GRE Board,
Educational Testing Service, and (oncerned graduate schools can
contribute directly to the regularization of the graduate-level
validity study prf. Several features of existing program-related



validity study services that are likely to be relevant to the

development of long-term GRE Program validity study services are as*

follows:

1. Primary focus on a clearly defined itudy period (typically,

the first year of study), and a basic, limited core of

validity study data (typically, test scores, a measure of

undergraduate performance, and a criterion measure), with

some options for extending standard studies on an ad hoc

basis;

2. Maximud use of the program's central data file to facilitate

the collection of validity study data and the extension of

services (descriptive statistics etc.) to test-users;

3. Regular, publicized cycles of participation;

4. No cost to participating institutions for analysis and

reporting, with funding on a programmatic, continuing

basis. .

Plans for a continuing GRE Validity Study Service embodying

features similar to those outlined .above have been developed by the

GRE Program staff and approved by the GRE Board. The implementation

of such a service in the face of the complexities characteristic of

graduate school organization will not be easy. However, its devfilop-

ment offers an exciting and challenging opportunity for continued

collaboration among the GRE Board, Educational Testing Service, and

concerned graduate schools, aimed at regularizing the GRE validity

study 'process. Such regularization is a necessary step toward the

goal of assuring that those who make critical decisions to accept

some and reject othei applicants for graduate siudy can be guided by

up-to-date and interpretable information about the implications

of GRE scores for those decisions.
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Appendix A (Page 1 of 14 pages)

GRE PROGRAM-RELATED EFFORTS TO PROMOTE VALIDATION RESEARCH:.

*REVIEW AND APPRAISAL

During the past quarter of a century, those concerned with

the development and use of the Graduate Record Examinations (GRE)

have periodically called attention to the need for reliable knowledge

bearing on the validity of the GRE tests.in the selection of indivi-

'duals for admission to graduate programs. The need to improve the

validity study process in graduate schools has been endorsed and

supported.

A number of projects undertaken by* ETS (with the encourage-

inent of either the Committee on Testing of the Association of
Graduate Schools (AGS) or, more recently, the Graduate Record

Examinations Board (CRUD have been designed (a) to improve the

quality of information available regarding the validity of the GRE

tests, (b) to advance understanding of the validity study process,

aid/or (c) to focus attention on special problems or promising

developments. The projects undertaken to date have been of three

types:

a) those concerned with periodically collectingtand dissemi-

nating information and insights gained from institutional,

departmental, and other validity studies,
-

b) thoie concerned with designing and conducting validity
studies with the cooperation of individual institutions

or departments, and

c) those concerned with the study of particular applied,

methodological, or conceptual aspects of the validation

process or with particular.problems and issues.

A review of these three types of effort provides useful

perspective for developing a strategy for improving the validity

study process (which has not become an established aspect of
institutional operations at the graduate level).

Collecting and Disseminating Information

In the first summary of information on institutional or

departmental validity studies, Lannholm and Schrader (1951)* described

major studies of the prediction of graduate school success by the

*See cOnsolidated references following main body of the report.
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ORE tests that were reported to the GEE Office during the period
1937 through 1951. The investigators concluded that carefully
constructed tests of achievement in major subject matter fields may
be used effectively in the admission and guidance of graduate
students and that the. Advanced Tests might be given precedence over
the then available.Frofile Tests for purposes of predicting iuccess. ,

The next summary of validity studies was not forthcoming
until November 1960, when Lannholm (1960) summarized results of
a limited number of validity studios in a report designed la)
"to illustrate different approaches to a study of (the relationship
between scores on the GREAnd success in graduate study) and (b)
to stimulate other graduate schools to.design and carry out studies
of their own." Authors of unpublished studies were invited to
send copies of their reports to ETS.

A more comprehensive summarization appeared eight years later.
Lannholm (1968) reported on 36 studies conducted over a 15 year
period--i.e., between 1952 and 1967--thirteen of whidh were in
the.field of Education. Ma examining the, various approaches taken,
Lannholm noted that most of them involved the analysis of data
separately tot:Samples by discipline or department but that a few .

studies pooled data for samples from several disciplines or depart-
ments. The only study included in this summary which invorved
the pooling of data from more than one graduate school was a study
by Creaser (1965) of the relationship between ORE scores and
several related doctorate-attainment criteria in a national sample
of applicants for NSF fellowships.

In the 1968 report, attention was focused squarely on the
"persistence of certain problems" in connection with designing
and conducting validity studies in graduate schools. Lannholm
cited as thi principal problems those related to (1) the small size
of samples, (2) the lack of a single satisfactory index of the
effectivenoss of predictors, and (3) the limitations of measures
of graduate school success. The perceived need to conduct validity
studies by department contributed to restriction of sample size;
difficulties involved in interpreting correlation coefficients -

in highly restricted ranges of talent were held to militate against
the routine ube and interpretation of familiar correlational
procedures for assessing predictor effectiveness; and the limita-
tions of grade point averages, frequently-employed as criteriA
measures, were cited. Lannholm characterized as "...both surprising
and disappointing..." the failure of most investigations to include
a measure of undergraduate performance (e.g., undergraduate grade
point average) as a predictor.

In the most recent summary report, Lannholm (1972) presented
the results of 14 studies, received by the GRE Office after the
1968 report had been prepared, for the period 1966-1970.
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Again, emphasis was placed on continued problems of sample

sise. Efforts to enlarge sample.sise by pooling data for two

or sore departments were noted. However, Lannhplm noted that

even though "...larger.numbers resalt from pooling data frce

different departments, the effect upon the preaiction coefficients

is difficult to determine, especially when the abilities required

and te4 performance standards vary from one department to another."

An undergraduate grade point average was used in conjunction with

test scores in ten of the 14 studies; it was sussested that adjust-

ments for quality of the undergraduate institution seemed promising.

The need for further work on the development of satisfactory criteria

of success in graduate study was stressed.

No comparable summarization of the results of departmental

validity studies has been reported since 1972. However, interest in

this line of endeavnr continues; the Spring 1975 issue of the GRE

Board Newsletter included a request that graduate schools forward

reports of validity studies carried out within the past five years.

The collection and dissemination of data on validity provided

by local, institutional and deliartmental studies clearly constitutes

a necessary element in a comprehensive plan for.improving the

validity study process. However, the fact that this approach is tot

sufficient his been recognized; other approaches that have been

supported are considered in the following sections.

CoOperative Validity Studies

In 1962, recognizing the limitations of many institutional-

departmental validity studies, the Committee on Tests of the AGS

recommended that ETS undertake validity studies in cooperation

with several graduate schooli. In 1963, 32 departments in 15

different univerZities were invited to participate in studies

designed to (a) evaluate the effectiveness of ecores on the GRE

and other factors in predicting success in graduate' study in

cestain departments in selected graduate schools, and (b) to

provide suggestions to other departments and schools that might

wish to study the effectiveness of their own selection procedures

(Lannholm, Marco, and Schrader, 1968).

The "cooperative validity studies" approach represented an

important advance. Local studies were seldom strictly comparable

in design and methodology and they typically employed different

kinds 9d-criterion measures and samples. The cooperative validity

studies mc4el, on the other hand, employed a standard methodology

and design. Analyses were centrally planned and conducted, while

the departments cooperated in supplying the necessary data.
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Data were received on'samples of students from.21 depart-
ments, spanning six fields at ten universities. The studies
were conducted on a departmental basis; the design did not call .

for pooling data from different departments within the some disdipline.
-Comparable sets of predictor-criterion data were generated forlmany t

of the departments, however.

These studies.used a complex criterion variable defined in
such a way as to reflect (a) the "progress" of individuals through
various aspects of the "general excellence" of students. "Progress
during the study perioe (and status at the time of the cut-off date
involved) was rfported for each student as follows:

a. earned ih.D.
b. passed all examinations, still enrolled
c. has not passed all examinations, still enrolled
d. withdrew at the request of the university (dismissed)
e. voluntarily withdrew after more than a fear of study
1. voluntarily withdrew after less than a year of study

Departmental ratings were employed along with the foregoing categories
to define "successful".and "unsuccessful" groups as followst

ft

successful" students were those who had received the degree
or who, if still enrolled, had highest ratings of "outstanding"
or "superior."

VI

unsuccessful" students we..,e those'who had, not received the
degree, who were still enrolled with "average or lower ratings,
or who hadyithdrawn regardlass of circumstances.

Only two of the samples studied included 'more than 85 individuals;
the small samples no doubt contributed to the variation in results
from one group to another. It was evident frotn'the Study, not only
that the validity of the GRE and undergraduate predictors Varied
considerably,* but also that there was marked variability among the
departments with respect to the distribution of students according

*In retrospect, several factors may have contributed to Variation
jAAesltS from one sample to another and have had an attenuating
effect'on the validity coefficients obtained. Among these factors
are he classification as "unsuccessful" of students who withdrew
voluntarily and the inability, due to small,sample size, to analyze
data separately by-sex.. The number of males.and females.ihvolved
was not reported. However, the criterioti involved had as one of its
elements "degree attainment within .a specified time period." Women
have tended to take longer to compiete degree requirements due to a
number of non-ability sex-role-linked factors. Analyses by sex are
important.
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departments with respect to the distribution.of students according
to status at the end of the study period (see Table 1). In some

departments,.for example, almost two-thirds of the sample had
attained the Ph.D.; in others from 40 to 94 percent had not.passed
all examinations; in still others, half or more of the students had

either withdrawn voluntarily or been dismissed.*

Lannholle, Marco, and Schrader (1968, p. 84) concluded that
"on the whole, the results of these studies make it clear that
predisecion of success in graduate workis exceedingly difficult...

that in view of the critical importance of griduate study
and/he importance of effective prediction both to the student
and to the oaduate school, the results emphasize the urgency
of/seeking ways to improve predictio'n."

pi previously noted, the 1968 Cooperati*e Validity Studies
(launched in fall, 1963) embodied the principle of applying a

standard stidy design to data'for each of several departments. .

yrs' investigators were responsiblelor study design, while the
department* were asked to cooperate by supplying specified data for

the study; and the investigators ware successful in obtaining the

cooperation of 10 of the 15 schools aid 21 of the'32 departments
originally invited to supply data for the study. Good cooperation

wail obtained from faculty members in participating departments in
supplying ratings of students.

A second graduate-level project calling for the cooperation
of departments in supplying data for a centrally designed validity-

related Study, 'was initiated with GREB sponsorship in 1970 (Boldt,

1975). This study was designed to examine the utility of "special

'-new,statistical techniques" (Bayesian analysis) for weighting a

cannon set of predictors in several prediction contexts where small

sample size tends to be a problem. Eighty-one departments of
psychology ank54 departments of economics were approached. Despite

the fact that this study was endorsed by the GREB Chairman through a

covering litter to the graduate deans, the research could not be

carried out due to the fact that most of the invited departments did
not provide the required data (Boldt, 1975, pp. 12-14). The few

which did supply data had limited samples.

*See Wilson (1965) for evidence of marked variability among depart

ments in rate of progress of students in completing doctoral programs.
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Table

Departmental Differences in Patterns and

Rates of Progress in Ph.D. Study

iel
Department

Chemistry A

Total

(116)

( 20)

(136)

English C

D

Total

History G

( 98)

( 81)
( 54)

2:;

( 66)

( 40)

( 28)
Total (134)

Philosophy,J ( 42)

Physics* K ( 39)

L ( 38)

M ( 32)
Total (109)

Psychology N
0

Total

All fields/
departments

( 49)

( 47)
( 44)

( 38)

( 36)
( 26)

( 26)

1266)

(952)

* *

tatus as of study cute,off date
*

(in percent)
**

Still Enrolled Dismissed

Ph.D.
completed

X

Exams
passed

X

Exams not
passed

X
X

37.9
65.0

19.8
5.0

0.0

040
8.6
0.0

41.9 17.6 0 0 7.4

25.5
13:6
31.5
28.1

41.9
2.5

11.1
6.2

8.2
46.9
7.4

40.6

6.1
13.6
0.0
9.4

23.4 19.2 23.8 7.5

12.1 1.5 33.3 19.7
7.5 55.0 22.5 5.0

28.5 35.7 0.0 3.6
14.2 24.6 23.1 11.9

38 1 0.0 0.0

43.6 0.0 0.0
0.0 2.6 94.7 0.0
65.6 0.0 34.4 0.0
34.9 9.2 43.1 0.0

16.3 24.5 36.7 6.1
42.6 4.3 19.1 4.3
20.4 6.8 13.6 14-1

39.5 .5.3 7.9 0.0
63.9 16.7 19.4 :.0
19.5 46.2 19.2 3 3
50.0 42.3 3.8
35.0 18.0 18.4 7.9

29.9 18.9 20.0 7.0

Voluntarily
Withdrawn.

Later Earlier

7.8 25.9
10.0 20.0
8.1 25 0

2.0 16.3
12.3 11.1
29.6 20.4
9.4 5.9
11.7 14.3

13.8 19.7
2.5 7.5

10.7 21.4
9.7 16.4

11.9 16.7

17.9 15.4
2.6 0.0
0.0 0.0
7.3 5 5

16.3 0.0
2.1 27.7

18.2 6.8
31.6 15.8
0.0 0.0
7.7 3.8
3.8 0.0

I12.0 8.6

10.5 13.7

Compiled from Lannholm, Marco, and Schrader (1968), based on the October,
1963 status of students ".b..first enrolled between the fall of 1957 and June
1960 n

...

Row totals should equal 100 percent within limits of rounding.
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The methodological and exploratory nature of this particular
'study may have proved to be a deterrent to cooperation. Other
considerations as well lay have contributed to the failure of
institutions to provide.data, including, for example, the nature
and'availability of the data requested. The clerical burden
involved and issues relating to the confidentiality of student
data were cited frequently. Other reasons included the lack
of availability of data on Ph.D.'s and the lack of availability
of GR2 scores due to the fact that the score-requirement policy
was not actually enforced.

In any event, this particular. "cooperative study" project
failed to elicit the required cooperation of graduate departments in
two fields of study. However, the methodological aspects of the
investigation were completed successfully with data available in
College Board's Validity Study Service files at ETS for a number of
freshman simples. And, as will be considered later, the concepts
underlying the design of the study have important implications for
development of the validity study process in graduate-study contexts.

It is evident that the two projects.reviewed above were
only partially successful in generating validity study data. An

expanded cooperative validity-study model cglling for the participa-
tion of ihdividual or defined groups, of departments in centrally
coordinated and facilitated validity studies might include provision
for institutional-developmental involvement in planning and designing,
as well as in providing data for the studies. In any event coopera-
tion and collaboration constitute necessary elements am any
overall plan.for facilitating the development of validity studies in
graduate school settings.

Studies of Special Problems and Promising Developments

As previously noted, the project by Boldt (1975) did not
elicit the cooperation of graduate departments. However, in
its design Boldt introduced a number of ideas that have important
implications for the validity-study process. In essence, Boldt
focused attention on the need for approaches to the study of
validity which assume that there are important elements of similarity
in the tasks required of individuals in each of several different
prediction contexts--e.g., several different graduate departments of
chemistry--even though these tasks may be conducted at different
levels, and with differing emphases.

Boldt (1975, pp. 1-2) offers the following relevant observations:

In some population segments, such as minority groups,
graduate students, and possibly various occupational groups,
one often cannot find enough people at a single place where an
acceptable criterion exists to conduct a statistical study of
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the predictive validity of selection instruments, or at least a
study in whose results one can have confidence. It is more
common to find small groups from the population of interest
interspersed through a variety of locations, performing tasks
chat seem reasonably similar.. Evaluation of the performances is

made with reference to the group at a location but without
reference.to the performances outside that group... Thus,

the groups may differ from each other in terms uf average
performance or in the variation in performance, but these
differences may not be inferrable from the corresponding
statistics calculated using quantitative evaluations of perform-
ances made at each location.

Where several schools.are involved, one would want
to incorporate the notion that they are more or less similar.
One would certainly= want to proceed under the assumption
that all schools are uniquely different, conceivably, and that
no prior information [of value for facilitating the assignment
of weights to predictors] is in existence.

The assumption that several graduate departments in a given
field of study probably are engaged in a basically similar enterprise
suggests the possibility of improving validity studies through
designs which call for the consideration of common sets of predictor-
criterion data on individuals in each of several "similar" departments.
This would result in a substantial enlargement of the data base
available for analysis and enhance the generalipability of lundings.

GRE scores constitute a set of predictors which may be thought
as common from one prediction context to another. However, the
problem of establishing the "credibility" of a criterion variable
(or variables) with comparable meaning across several graduate
departments Is not so readily solved; The "criterion problem" has
been the focus of two recent GREB-supported projects, namely,
Reilley's (1971, 1974) critical-incidents study of graduate-student
behaviors aimed at "defining empirically a set of criterion dimensions
upon which graduate faculty base judgments of student performance,"
and an exploration by Carlson, Evans, and Kuykendall (1973) of the
feasibility of developing validity studies of the GRE, based
on a "common criterion."

Reilley's investigation was designed to identify aspects
of student behavior that might help define criterion dimensions
which graduate faculty members could use fh judging student perform-
ance. Procedures such as those developed by Reilley clearly should
be useful in exploratory validation research. They provide a basis
for taxonomic investigations as well--e.g., for clustering departments
in terms of the types of student behavior deemed most important by
the faculty.
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Citing the concern of the GREBNResearch Committee over the
"paucity of validity date for the GRE," and the interest of GRE
Committees of Examiners in validity studies, Carlson et al.

(1973) undertook an exploratory investigation of the.feasibility

of developing for one or more fields "a measurable criterion
which would be generally acceptable to at least a large segment
of that field," probably a common set of essay questions to be

administered to students at the appropriate level in each of

several different departments. Discussion of the possibilities
of developing and using an essay-typo measure with GRE Committees of

Examiners in Philosophy, French, and LiteratuA in English led to
the conclusion that "the problems of such a study were insurmountable,

and the procedure was rejected."

Reactions of the respective committees were varied. In

Philosophy it was deemed feasible to obtain agreement on several

essay questions, but the Committee doubted the adequacy of such
questions as a criterion; they were unable to specify a task or

set of tasks Which they would find to be an acceptable criterion

(though they felt that "rating scales offered real possibilities").

In French, interest was keen but efforts to implement the idea

were not successful--many of the department chairmen indicated

concern over the operational problems posed by introducing a

special examination. For the Literature in English Committee,.
"essay questions" were not acceptable as a criterion for graduate
student performance in their field. They did express interest
in "attainment of tenure in a 'good' department" as a criterion
(implicitly, "quality level" of the institution in which graduates

were finally "placed"); problems involved in tmplementing this idea

were explored briefly but it was not pursued further.

Although the standard-set-of-essay-questions approach to
developing a common criterion was considered to be inappropriate,

there was considerable interest in the possibilities involved

in using ratiug procedures. Based on a survey of selected depart-

ments in five fields, some 43 percent of responding departments
reported regular use of some form of rating, typically at master's

or Ph.D. examination times.

The investigators concluded from the survey results that

a sufficient number of departments were employing rating procedures

to warrant some preliminary studies based on existing rating data

but cautioned that it would probably be desirable to develop a

uniform set of rating procedures before using ratings as criterion

measures.

These explorations of the feasibility of using a common
criterion yielded a negative conclusion only with regard to the

feasibility of employing one particular form of "common criterion"
a common set of essay questions. The negative conclusion does not

&sit
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apply to the idea of.a common criterion, per se, or the validity of
an implicit assumption underlying the proposed use of such a cri-
terion, namely, that the Xasks required'of students'in different
departments within a given field are sufficiently similar to warrant
the use of a common criterion measure (or, that itls possible to
identify a subgroup of departments which are by some acceptable .

means judged to be.sufficiently similar in regard to demands made on
students to warrant use of such a criterion mfasure).

An extension of GREB-supported research reflecting concern
over the criterion problem is represented in the study by Rock
(1972), with the collaboration of Lindsey Harmon, which used data
obtained from the NSF Fellowship appll.cant records and the NRC
Office of Scientific Personnel Doctorate Records File (DRF). The
study was designed to evaluate the validity of GRE Aptitude and
.Advanced Tests as predictors of whether or not a candidate (in
psychology, mathematics, or physics) attained the doctorate within
.a given period of time, extending and elaborating a line of inquiry
associated with Creaser (1961, 1965).

The GREB-sponsored study, like Creager's earlier studies,
examined the validity of GRE tests vs. Ph.D. attainment in a sample
undifferentiated with respect te institutional affiliation, but
it also sought to determine whether there were particular subgroups
within the fields under consideration for which the GRE test might
have varying degrees of predictive validity. Examples of such
subgroups are "quality level" of the graduate school, age at the
beginning of study and sex. And the study provided, incidentally,
relevant information bearing on the potential value of attainment
vs. nonattainment of the Ph.D. "within a reasonable time" as an
administratively practical "common" criterion (or component in
such a criterion) in a validation model having both within-department
and across-department components.

A rationale for use of the relatively crude Ph.D. attainment
nonattainment criterion was offered by Rock and Harmon:

The most desirable criterion, of course, would be some
measure of achievement as a scientist. Aside from the logical
difficulties in arriving at any sort of agreement as to what
is a relevant measure of scientific achievement, we are faced
with the operational problem of time lapse which must occur
before such data can be collected.

An alternative criterion of a more intermediate nature
is whether or not one has attained his or her doctorate
within a reasonable period of time. Attainment of the doctorate
is appealing on logical grounds since...it is one test of the
effectiveness of the overall selection process, i.e., the
decision to admit a student to graduate education or to admit
him to candidacy for a higher degree implies an expectation
that his formal graduate education will be completed. .The
attainment of the [doctorate degree] is the primary.indicator
that such an expectation has been fulfilled...One criticism...
is that doctorate attainment lacks sensitivity in the sense
that it cannot take into account the various qualitative
levels of performance among individuals attaining the Ph.D.

r
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Although the latter criticism may well be valid... (if this
criterion) is sufficiently lacking in sensitivity, this in turn

, will be reflected in the relative level of its predic4bility
(pp. 1-2).*

The Ph.D. attainment criterion thus ignores "levels" within
that classification,' and it ambiguously assigns all other individuals
to a nonattainment category. Some of these individuals will.later
become "attainns." Accordingly, the criterion should be perceived
as reflecting differences among individuals in rates and patterns of
progress in completing.proarams of Ph.D. preparation.

GRE scores have been found to be related, consistently if
modestly, to criteria which reflect "rate of progress" toward
the degree. .Differences in "ability" may partially account for
observed differences in average degree-attainment times by institu-
tional,attendance and degree pattern (see Table A-2). Differences

in degree-attainment rates by "quality level" of institutions may
also be ability-related (see Table A-3), and differences among several
departments within a given field with respect to average rates of
student progress may be accounted for partially by differences in
"quality of student input." Thus, rate of student progress in
completing degree requirements appears to have considerable prosiise
as one component in a "common criterion" variable reflecting the
progress of individuals in completing requirements for graduate
degrees, especially the Ph.D.**

*Reliance on "raw" attainment vs. nonattainment criteria is under-
standable in studies involving, samples not identified with particular

'institutions/departments and t.a. available data base which does not .

permit the development of more refined criteria. In study designs
which involve analyses both within and Across-institttions/depart-
ments (field constant), more refined cLiterio. gr:IWn?, may be
developed so as to reflect in some appropriate combination, for
example, "degree attainment vs. nonattainment," faculty ratings of
the overall excellence of the work done by degree attainers, rate of
progress in gaining admission to candidacy, failure to qualify,
dismissal on grounds of inadequate academic performance, etc.

**In carefully controlled "rate of progress" designs, all individuals
involved should be at the same stage of preparation at the beginning
of a study period in order to have the same amount of time in which
to attain the degree or to reach any specific level of preparation
(e.g., completion of course requirements, admission to candidacy
through qualifying examination, etc.). Studies using Ph.D. attain-

ment vs. "nonattainment" typically have not adequately controlled
the "equal time" variable. For example, in order to enlarge the
sample, students enrolled during, say, a given three-year period,
are included, but a uniform cut-off date typically is employed.
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Table A-2

Basic Institutional Attendance and Degree Patterns

for Ph.D. Recipients and Associated Measures

of Degree Attainment Time*

Institutional and degree
pattern

index of time taken

Registered time AB to Ph.D
mean years mean years

Direct Ph.D. [20.0 (4.8] (5.61

AB Ph.D. ( 3.8 ) 4.7 5.4

AB # Ph.D. (16.2 ) 4.8 5.6

Master's-Ph.D. same school 41.4 (5.31 ( 7.41

AB MA Ph.D. (12.8 ) 5.4 7.3

AB 0 MA so Ph.D. (.28.6 ) 5.3 7.5

Master's-Ph.D. different school I 38.6 I (6.11 (11.01

AB MA 0 Ph.D. ( Is.6 ) 5.9 9.8

AB 0 MA * Ph.D. ( 23.0 ) 6.3 11.8

*
Data from NAS (1967) for U. S. doctorates (excluding foreign degree

recipients) for 1966. The variations in mean attainment times shown

Vhere for all degree recipients t to hold for essentially all broad

fields. As suggested in the NAS blication (1967, D. 77), this as-

.
sociation "...may be caused by different student abilities in the

different (institutional attendance and degreej patterns, but no data,

exist to verify this guess."
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Table A-3

Selected Data on the Percentage of Individuals Attaining

the Ph.D. within a Given Study Period by "Quality"

of Institution/Deportment and Ability Levels-

. Data source and field

Percent attaining Ph.D. within
study period by "quality level" Total

"Higher" "Middle" "Lower"

Rock and Harmon (1972)*

Psychology

Mathematics

Chemistry

Tucker, Gottlieb, and Pease (1964)
**

Physical sciences

Biological sciences

Social sciences

Humanities

(All fields)

Creager (1963)***

Biology (males)

Chemistry (males)

Mathelatics (males)

44 36 , 26 40

61 . 40 31 54

77 69 53 74

79 65 56 70

80 67 49 71

68 53 44. 59

57 49 33 50

(70) (57) (46) (62)

62 35 30 37

63 50 25 51

37 13 0 24

Study period: 1958-61 through June, 1968; "quality" based oa Cartter and

other data descriptive of graduate department in which en-

rolled
**
Study period: 1950-53 through December 1962; "quality" or productivity

defined as (1) top 15 universities in Keniston rankings,

(2) 300 plus Ph.D.s awarded, 1936-56, but not top 15, and

(3) less than 300 Ph.D.s awarded and not top 15.

This was a study involving approximately 24,000 post-master

students at 24 selected universities. The investigators

concluded, in part, "...that to increase Ph.D. production

and reduce attrition, graduate schools would embark on active

programs of recruiting potential graduate students and be

more selective in their admissions." (p. 293).

t**
Study period: 1954-57 through August 1964: quantitative ability levels

1GRE Q) defined as follows--"higher" stanines 8-9; "middle"

stanines 5-7; "lower" stanines 1-4. (Table 6, p. 24,

selected fields only, to illustrate trends).
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Appendix B

B-1. Forms used in survey of deans of CGS-member
graduate schools; covering letter form GRE
Board chairman

B-2. "Survey of Graduate School Validity Study
Activities and Interests: Summary of

Findings"

A report of findings of the survey

of deans

B-3. Basic one-year, two-cohort validity study
model used tor the Cooperative Studies

Statement regarding confidentiality
of treatment of data

Study definitions, data collection
procedures, etc.

B-4. Brief description of selected studies using

a two-year, single-cohort study model

Study definitions, data collection
procedures, etc.
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To help meet the need for current information.regarding GRE

validity-study activities and to facilitate the deve18Pmelt af more

systematic and regular procedures for assessing the predictive

validity of the GRE, the Graduate Record Examinations Board has

funded a threryear project designed to achieve these goals. The

project is intended to encourage and facilitate GIS validity-study

research in graduate.school settings where a variety of complexi-

ties --organisational, conceptual, statistical, and logistical--

have made it difficuIt'for concerned deans and faculty members to

design and conduct such studies in the pest.

Briefly, graduate schools willing and able to provide necessary

data nay obtain assistance from Educational Testing Serwlce in design-.

Ins validity studies. ETS will also analyse the data and report find-

ings; institutions participating in this cooperative effort will

receive copies of the results of the research. Multi-institutional/

departmental approaches to GRE validation research vill be exrored,

e.g., studies involving the concurrent participation of deparrments

from the same set of fields ilk each of several cooperating graduate

schools using a standard design and comparable data. In reporting

about GRE validity studies, the information supplied by graduate

schools will not be identified with a particular institution and will

be held confidential.

The information called for in the enclosed two-part questionnaire

is critical for the planning and development of a cooperative effort.

It is needed to identify'institutions/departments that have conducted

GEE validity studies in recent years and to identify those interested

in exploring actively the possibility of participating in the coopera-

tive effort. If you report an interest in participating, appropriate

follow-up inquiries will be made; even if you are not interested in

further validity work at this time, your completion of this question-

naire will be of great value.

Your assistance in completing the questionnaire and in sharing

the results of any institutional/departmental validity studies that

have been completed since'1970 will be greatly appreciated and will .

contribute substantially toward the goals set by the Board in funding

this important project.

Enclosure

cc: Maryann A. Lear

Sincerely yours,

J

4.

Sanford S. Elberg
Chairman

4
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GRADUATE RECOIU)? EXAMINATIONS BOARD.

A Suriey of. GRE Vatidation Itasearch Activities and Interests
4

Name of institution
1

Location

Baia of respondent,

* ** * * * * *

4

ORE lo use)

About the Survey

Part 1

Title

. This survey is partl of the CooperativeYValidity Studies Project being conducted by
,ITStfor the Graduate Record Examinations Board.

Part 1 of,the survey calls for (a) general classificatory information (e.g., site,
control, highest degree), (b) limited data or estimates regarding graduate-school
wide application/enrollment status/GRE-score availability variables, (c) geperal in-
formation about the incidence and nature of GRE validity-study activity sitice 1970,
and (d) an assessment of the general level of interest and/or concern regarding
questions related to the validity of GRE scores, for predicting student performance.

(4
Part 2 of the survey calls for information that will help to identify departments
br programs (a) for which GRE validation research may be relevant, (b) in whith
vartdity studies have been completed or are in progress, and (c) which from the per-
spective of the graduate dean s office, would be interested in exploring further the
possibility of participating in a cooperative study. This infczaati. is critical from
the point of view of study planning.. Appropriate follow-up inquir4es will be made to
assess both interest and readiness to participate in studies.

For your refere, a copy of a recent GRE Program "Cumulative Summary Statistics Re7
port" prepared for your institution has been included in this mailing. This report
indicates the total number of GRE Aptitude Test score reports foroarded in a recent
year as well as the number of Advanced Test s ve reports in-up to 19 fields.

General Instructions

1. Please complete both parts of the survey at your earliest
convenience.

2. Use the business reply envelope provided for returning the com-
pleted survey aild any available validity study reports or
summaries to Educational Testing Service.

3. If you have questions about the survey, call collect, as follows:

Kenneth M. Wilson 609-921-9000, Ext. 2391
Educational Testing Service R208
Princeton, NJ 08540

Information provided in the survey will not be identified with your institution by
name. It will be included in summaries for groups of institutions and departments.

IN ANSWERING QUESTIONS V - IX, PLEASE NOTE THAT BEST ESTIMATES ARE REQUESTED.
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A Survsf.Of 011f Validation Lesearch.Activities and Isttaist t PART lftOeserel

Niihau level of deem emergd (er ON*.
ate studv offered).

1 Parttime 2 Naetr's

3 beyond NIsteee,
less than Doctorate

II. lastItutIonel *astral or &nineties.

1 Public 2 Priest*,
nonseeterlan

3 trivet., sectarian

Number of deem. awarded, 974-13 ibeamet
year, includiag summer 197$.

Seater's Doctorate

;
1 Noes 1 Nose

2 1-149 2 1-149

; 3 150-299 3 150-299

\ 4 300-499 330-499

5 500-999 500-999

6 1,000 + 6 1,000 +

IV. Does your institution have a eneral uniform

admissions policy that applies to all
grAduat. depertsents. i.e., not necessarily
the same standard but s eommon policy?

1 Yes 2 No (Skip to
Question V)

If "Too." pleas. cheek the etatement bfom
that best describes the gametal *Mission*

policy of your institution.

1 Essentially "open door." I... all
appliconts oho meet certain ainisal
requirements (such as holding a
bachelor's dilate.) ere admitted to

pursue a graduate degree.

2 Essentially "open dour" insofar as
taking graduate courses is concerned
but admission for degree purposes is

a selective process.

Candidstes.sesting certaist-standards
(e.g.. specified undergraduate over-
eat and/or CAE -sc4re vinimos) soy

adsitted. othors mAgy be admitted on

an exception basis, even if below

mildew...

4 Admission is on competitive. color

notate, basis vith other applicant.
seeking admission to a particular

prestos for given time period.

Other

V. During the adeissions year, 1104-1111.
involving applicants for fall 197$, boo

use applicetioas for admiselea to the

sraduste school wets received. Iwo WV
applicants mere accepted for admissies, mad
Mow samy.aceefted epplicents soma,
enrolled? Catiel4or degstleeredtt appli-

taste only.

1 fetal sppliceate, for fill 1925

2 Number gpplitaats accepted

'2 :::::rmalrepted appliceste

VI. Should OR ledividval interested is epplyimg
for admission to your greduats sehool to
pursues degree program, submit ONS Aptitude

aad/or Advanced Test spores is amnesties

with the application? Please select the ems

answer below that best reflects inseam.
tional/departmestal male. (tweultements,
xpectations, and the like) with retard te

Aptitude end Advested Test scars*.

respectively.

OMR
Aptitude Adveamd

I Tee, scene Should be
submitted

2 2 Ito, scores need set

be'subaitted

3 3 Answer depends on appli-
cant'. Wended depart-
sent/field/degree,
undergraduate record, etc.

MOTS. Questions VII. VIII. sad IX call tor

best astimate, only for certain graduate

school-wide statistics for variables that

affect validity-study alienates. The else.

Intervals provided reflect relatively large

tolrances for these estimate.. If vou helve

more Precis, data then called for by the

latettorlett provided. oleos* check the brood

Eeteitore that is appropriate._ and then enter

the more...Precise liture in tbe space provided.

VII. frms Cie perspective of the graduate desn's

office, whet is your beet estimate of the

proportion of applicants, graduate school.vide,

tor &gee...credit enrollsont in Fall 1175, sub-.

muting Gat Aptitude Test scors la connection

with their application for admission?

1

2

3

4

6

7

Essentially all (or t)

90 percent plus

75-89 percent

50-74 percent

25-49 percent

16-24 percent

Liss than 10 percent
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VIII. Of all individuals entolling for the first time
in your graduate school in Fall '473, what is
your best estimate of the proportion classifiable
as "first -tise-rnrolled graduate students" --i.e..
with no previous graduate study at any institto.
tion? (Degree -credit only. full or part-tiara

Essentially all (or 1)

90 percent plus

75-09 percent

4 50-74 percent

5 25-44 percent

6 Less than 23 Percent

tX. all first -tine-ehrolled graduate students
entering in a given year, what is your best
eattmatt of the proportion likely to continue
their enrollment into the second year, on either

full. or a part-time basis?

1 Essentially all (or 2)

2 90 percent plus

I 15-R9 percent

4 $0 -74 percent

5 25-49 percent

6 Less than 25 percent

3

!MOTT: Cussetions X. XI. XII. and XIII call for
,general information about OE validity-study
lactiv#1e* and interest. Please answer these
otrnerk14quesiOts and then proceed to Part 2 of

s;the urvvy whiC cells for more detailed
. nforeatiow.

X. Nave any Institutional/departmental studies
deatened in pert at least to examine the
relationship of CeE Aptitude and/or Advanced
Test scores to any measure of student
"success" in a degree positron in any (West,
been cospletei at your institution slime 100?
Are any 'such studies now tn progress' Please
enter one cheok (c) insIsach colunn.

.

Validity Studies

Completed? tn Progress?

1 I No (If "Mo" tu both
skip to

2 2 'fps, involving cliE

Aptitude only

I Us, involving doe or
OPre Advanced Tests
only

4 4 'fee, involving hoth

Aptitude and Advanced
Teats

"

XI. Nave any of the studies completed or in pre4ress
been concerned directly or indirectly with She
validity of CRt scores for predicting &radiate
school success seong individuals in any ot the
following subgroups? Please moves fr Nets sub.-
group by circling "yes" or "no."

Validitgnatotly involving
Subgroup CIRRI Olt

Aptitude/ Advanced?

Women Tes
l
No

Slack students . . Tes
1 2

Test Sea

trot Ora .

%micas-American

1
ito

2
students Ter , Tt 112
Puerte4lican studente Tea Ora / Teel No:

Other disadvantased
groups Te.1No2 Tes1112

Older students, reenter-
ing the ducationel
system Ter I No Ter 1 Po 2

Fart-time students Ter 11I0

EU. Considering the validity studies that have been
initiated end/or completed since 1970, at whose
initiative were they undertaken? Indicate the.
individual, office. etc.. Primarily rWomsiblit
for settina the studiew_ip motion: It a 5ing10
option will not suffice, check each Opplicab10
option.

1 lfie graduate dews and/or personnel
associated with the desn's office

2 An office of institutional research

3 A central admissions offlee

4 A departmental chairman

5 A departuental committee

6 A standina committee of the graduate
school

7 A student committee concerned with
graduete school policies

e A graduate student (thesis or
dissertation)

9 An individual faculty member

ell
10 An external agency

11 Other

C.
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Mhat is the current levef of interest/concern in the graduate school over
questions regarding the validity of.GRE tests fnr predictIng student performance

in graduate study? Please provide your as. sment of the general level of inter-
.

est/concern from the point of view of (a) the dean's office, (b) the graduate
faculty generally, and (c) student/applicant groups.

Office or Group

Level of interast/concern

Low Medium High

Graduate dean's office 1 2 3 '
/

alb
Graduate faculty generally 1 2 3

Student/applicant groups 1 2 3

Please elaborate briefly below, indicating the types of questions and issues that
are involved, reasons.for concern or lack of concern, etc. "

4

.4



Name of institution
.

Name of respondent_

Location

Title

GRE No. (ITS use)

/Telephone

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

Survey of GRE Validation Research Activities and Interest !part 2

INVRNTORY OF ACTIVITIES AND INTEREST

XIV. Is there at least one department/degree program in which at least half-o* all
entering students ordinarily have CRE Aptitude and/or Advanced Test scores.

1 Yes (Please complete Questions 1, 2 1, and 4, inside)

2 No (Please complete Question 1, inride)

General Instruetions

The inventory may be completed by thetking or entering a code for eath of severe_
designated fields in such a way as to indicate (a) the availability of a master's- and/or
doctoral-level program, (b) GRE-score availability level, following the pattern suggested
by XIV, above, and (c) whether validity studies have been completed or are in progress.
You are also asked to identify programs of departments whith, froa.,the perspective of the
graduate dean's office, may be potential participants in cooperatiVe studies. Detatled
instructions are provided inside. Please note the following general instructions:

In assessing GRE.-score availability levels besc estimates only_ere sought.

Please provide copies of reports of completed validity studies whenever
possible. If descriptions or summaries rather than copies of reports are
deemed appropriate, please use the back of this inventory.

If you identify one or more departments or programa as possible partici-
pants in cooperative studies, appropriate follow-up inquiries will be
made. No commitments are involved. If you are not in a position to
specify particular departments or programs, but are interested in explor-
ing further questions about participation in cooperative studies, indicate
this by checking in the appropriate space inside.

If you have questions about the survey, call collect as follows:

venneth M. Wilson 609-921,9000, Ext. 2391
Jucational Testing Service, R208

Prifweton, NJ 08540

When you have completed Part 2, please return both Part 1 and Part 2 (and
copies of reports of studies, if available) to ETS in the business reply
envelope provided for this purpose.

Information provided will not ue identified with your institution by name. It will be
used for study planning and in summaries for groups of institutions and departments.

SPECIAL NOTE: IF YOU HAVE CONDUCTED OR WISH 10 CONDUCT GRE VALIDITY STUDIES
IN FIELDS NOT LISTED INSIDE, PLEASE PROVIDE RELEVANT INFORMATION ON THE BACK
OF THIS INVENTORY. AGAIN, PLEASE NOTE THAT ONLY BEST ESTIMATES ARE SOUGHT
REGARDING GRE-SCORE AVAILABILITY.



General Inventory of GRE Validation Research Activities and Interests

LISTED BELOW ARE 19 FIELDS FOR WHICH A GRE ADVANCED TEST IS AVAILABLE. THESE FIELD DESIGNATIONS MAY BE THOUGHT OF AS

REPERRING TO DEPARTMENTS/FIELDS/AREAS OF STUDY IN WHICH DEGREE PROGRAMS MAY BE OFFERED AS WELL AS 70 PARTICULAR GRE

ADVANCED TESTS. Answers to the questions included in this section of the survey will provide a comprehensive

overview of the status of validity-study activities in the broad fields of graduate study listed and an inventory of

Institutional-departmental areas in which cooperative validity studies might be developed.

1. Is a degree program offered in the field? Check (6 under M (Master's) in Column la and/or D (Doctoral) in

Column lb, as appropriate, to indicate at least one degree program at the designated level(s).

2. Is there at least one department/program in which GRE Aptitude and/or Advanced Test scores ordinarily are available

for at least ilalf the students entering each year? Check under "Aptitude & Advanced" in Column 2a to indicate one

or more departments or degree programs in which half or more of enrolled students have scores on both Aptitude and

Advanced Testa. Check under "Aptitude," Column 26, to indicate one or more departments/programs in which half the

students ordinarily have Aptitude scores but not Advanced Test scores. Check in Column 2c, under "Advanced" to

indicate availability of Advanced but not Aptitude scores for a majority of students in one or more departments or

programs.

SPECIAL NOTE: ENCIRCLE A CHECK MARK IP THE LEVEL OF SCORE-AVAILABILITY 'FOR ANY DEPARTMENT/PROGRAM APPROACHES

ESSENTIALLY COMPLETE COVERAGE (e.g., due to patterns Of requirements).

3. For any program checked in 2a, 2b, and/or 2c, have institutional/departmental validity studies [to assess the

degree of validity of GRE Test(s) for predicting student "success"] been completed since 1970? Are any validity

studies in progress? USE "C" TO DENOTE A COMPLETED STUDY and/or "P" TO DENOTE A STUDY IN PROGRESS. Report in

Column 3a those studies that involved both the Aptitude and an Advanced Test. In Column 3b, report studies

involving the Aptitude Test only. Studies involving only an Advanced Test should be reported in Column 3c.

Studies involving the GRE Aptitude Test in samples that are not homovneous with regard to field/department (e.g.,

students from several social science departments) should be reported in spaces provided under Column 3b in the

last three rows of the form, below.

SPECIAL NOTE: FOR CC 67I. :TED STUDIES PLEASE PROVIDE A COPY OF EACH REPORT OR A BRIEF SUMMARY OF STUDY DESIGN AND

FINDINGS. .)R STUDIES IN PROGRESS PLEASE PROVIDE A BRIEF DESCRIPTION. Encircle "P" and/or "C"

entries litc1udinava1i(yiit-sttf,_.Wmtmmaordescritiotouareittwithoursueforvrm.

4. A GRE validity study may be relevant for a departuent or program if "score availability" has been indicated in

Columns 2a, 26, and/or c." From the erspective of the graduate dean's office, in which of the relevant institus

tional/departmental areas is there currently active interest in the validation or further validation of GRE tests

an predictors of student performance? Designation of an area as actively interested involves no commitment, of

course, but should reflect the dean's judgment of institutional-departmental readiness to explore actively the

possibility of participating in cu,Terative GRE validity studies GIVEN mutually acceptable study models and pro-.

cedures. IN COLUMN 4, WRITE IN THE NAME(S) OF ALL ACTIVELY INTERESTED DEPARTMENTS/PROGRAMS. Indicate whether

departmental/programmatic emphasis is on admission/selection/GRE validation for Master's study (M), Mctoral

study (D), or both (M & D), by adding the appropriate letter(s) after the name of the department/field/program.

If interested in possibility of a validity study, but unable to name specific areas, check space provided in 4a.



For detailed instructions, please refer to Questions 1, 2, 3, and 4, respectively, above.

Field/
department/
area

Degree

program(s)?
GRE scores available,
any dept./program?

Validity study since
1970?

Institutional/departmental
dation

areas interested in vili -
or further validation of ORE Aptitude and/or

Tests? Enter name(s) of departments/
and M, D, or M 6 D as appropriate. (Bee

category 4a) at bottom of form].

M D Apt.

6

Adv.
Apt. Adv.

Apt.
6

Adv.
Apt. Adv.

Advanced
programs

also

(la) (lb) (2a) (2h) (2c) (3a) (3b) (3c) (4)

24 BIOLOGY

27 CHEMISTRY
-

.

.

31 ECONOMICS
.

.
. -

34 EDUCATION
.

37 ENGINEERING T
- -

44 FRENCH
.

;

52 GERMAN
1

.

91 SPANISH 1

1 1 4.
j

46 GEOGRAPHY
t
1

I

47 GEOLOGY

52 HISTORY

57 LITERATURE
_palish

67 MATHEMATICS :

.

71 MUSIC

74 PHILOSOPHY 1

I

I

t77 PHYSICS

79 POLIT SCIENCE' .

1 1

1

81 PSYCHOLoGY

87 SoCIOLOGY
11

COMBINED FIELDS: TO BE USW FOR REPORTING
RECENT VALIDITY STUDIES IN 3h, GRE Aptitude

4a)
.

( ) Check here if interested in
1.4

ua

exploring possibility of participating in
a cooperative study,Jibut not in a potition
to identify particular deFertments ot
programs at this Uwe.

11 Sample from two or more natural acience,fields

12 Sample from two or more social science fields

ecis

XV. TO WHOM SHoULD FOLLOW-UP INQUIRIES ABOUT VALIDITY STUDMS "-lt ADDRESSED? 1 Respondent named on cover page

2

14.

Name/Title/Telephone
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2.4

Please use this page for descriptions of validity studies, for elaborati4g answers

to questions, or for identifying validity study areas not covered by the inventory.

0.



Appendix B-2

SURVEY OF GRADUATE SCHOOL VALIDITY STUDY ACTIVITIES AND INTERESTS:

. A SUMMARY OF FINDINGS

information needed for project planning and development
was obtained through a survey of graduate deans of institutions
comprising the membership of the. Council of Graduate Schools
(CGS). The survey was designed prirarily: (a) to identify prospec-
tive participants in Cooperative validiWstudies, (b) to ascertain
the types of questions cr issues evut GRE validity that were
current oncempus, and; (c) to obtain information regarding current
and recent levels of validity study activity, especially since
1970.

With a Covering letter from the Chairman of the Graduate
Record ExaminatiOns Board, the survey was mailed in April, 1976
to deans of 344 CGS member schools.* A total of 244 deans (or
their representatives) responded. Some degree of interest in the

'podsibility of participating-in cooperative studieiwas indicated
by 130 of the respondents. The role of the survey in identifying
prospective participants in GRE validity studies is considered in
a subsequent section. However, attention is directed first to.
information provided by the survey regarding the status of GRE
validation research in CGS member schools.

Status of GRE Validation Research

The fact that a large number of schools (i.e., 130) indicated
soma degree of interost in the possibility of participating in
cooperative GRE validity, studies may be understood best when
considered in relation to the extremely low incidence and uneven
nature of local, institutional/departmental validity study activity
reported by survey rispondents. The survey included questions
regarding (a) the extent of validity study activity since 1970, (b)
studies that may have been completed for subgroups defined in terms
4..f variables such as sex and/or ethnic group membership, and (c) the
individuals or offices responsible for initiating and conducting the
studies that had been made or were underway. In addition, it was
requested that materials descriptive of completed or current studies
be forwarded.

Judging frou the responses to these questiont, summarized
in Table 1, and the nature of the descriptions and reports forwarded,

.1.110110.0.110i
Insert Table 1 about here401140001111

*A copy of the covering letter and the survey forms used are
included in Appendix B-1 (q.v.).



Table 1

Data ou GRE Validity Study Activity Since 1970 in 244 CGS-Member Schools
C

Have any institutional)departmental studies,
designed in part at least to examine the
relationship of CRE Aptitude and/or Advanced
Test scores to anv menaure of'student
"success" tn degren program in any field(s),
keen completed at your institution since 1970?
re any such 'audit.* now in progress? Please
.er one check (') in each column.
o. reporting
ialidity Studies

Completed? In-Progress?

167 177 No

18 17
01110111=111111.

0 3

10 10

Yes, involving CRS
Aptitude only

Yes, involving one or
more Advanced Tests
only

Yes, involving both

Aptitude and Advanced
Test*

Ira (37) No answer

Considering the validity studies
initiated and/or completed since
initiative were they undertaken? indicate the
individual, office, etc., primarily responsihle
for setting the gcudie in motion. If a ..ioele

option will not suffice, chuck each applicahle
option.

Have any of the studies completed or in progress
been concerned directly or indirectly with the
validity of 44 scores for predicting graduate
school qucCeus among individual.: In any of the
following subgroups? Please answer for eaeh nub-
group by circling "yes" or "no."

Subgroup
Validity study

UNE

Aptitude?

invo!ving
OW

&Wowed?

Women Yes 9 YV*1 4

Slack students Yes 7 Yen 1

Mexican-American
students Yes 3

Yes 1
Puerto-Rican students Yes 3 Yee 1
Other disadvantaged
groups Yes 2 Yet 1.

Older students, reenter-
ing the educational
system yes 4 Yes 4

Part-time students . .

that have begot
1970, at whose

Yes 4 Yes 2

11

1

3

13

1

0

2.
3

The graduate dean and/or personnel
associated with the deol's afieo

An office of institutional tesearclt

A central admissions office

A de:larcmental chairman

A departmental COMMittve

A tanding COMA/CUM ot the graduate
school

A Ntqdent commtctee neerned with
:0...taluate school poll4te,

exithiare student (t:stilift or

disnotation)
.-

1

An 104lvidual faculty mnlber

An oxternal agency

)ther

8 Dean/department:al committee

2 Dean/chairman

1 Dean/Office of institutional research
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only a few graduate schools have conductedvsystematic studies
of the predictive validity of GRE scores.(and possibly of other

preadmissions variables, such as undergraduate GPA) in any program

during the period 1970-76.

Specifically, the survey asked, "Rave any institutional/
dapartnental studies, designed in part, at least, to examine the

relationship of GRE Aptitude and/or advanced Test scores to any

u.easurt of student 'success in a degree program in any field(s),
been completed at your institution Since 1970? Axe any uch
studids now in progress?"

o Only 38 respondents indicated that studies involving either
the GRE Aptitude only (18 schools) or both the Aptitude

*and Advanced Test (10) had been completed; studies in progress
weri reported by 30 schools, including some of the schools
that reported completed studies --17 involVed the Aptitude
Test only, 3 an Advanced Test only, and 10 involved both

the Aptitude and'an Advanced Test.

The question which elicited this response framed a very
"inclusive" definition of "validity study." It was intended to

permit an affirmative response if any empirical examination of

variation in student performance by GRE score-levels, or vice

versa, had been undertakea, and documented sufficiently to warrant
circulation intra-institutionally (e.g., as a memorandum, report, or

tabular summary).

not Both the low incidence of reported

validity study activity snd the'uneven nature of the xhibits

forwarded as descriptive of that activity reflect the essentially

undeveloped state of the "validity study art" in grad..ate school

settingn.

O Only 10 survey respondents included materials descriptive
of completed, current, or planned local studies of GRE

predictive validity. Of the ten exhibits forwarded, only
one involved both a systematic analysis of relationships

smotg clearly defined criterion and predictor variables,
and samples broadly representative of the respective functional

divisions of the graduate school.

o The exhibits differed markedly in format, comprehensiveness

of reporting, and classifiability as "validity studies."
Materials forwarded as illustrativ.% of'local GRE validity
study activity included, for example, two summaries of

descriptive statistics on grades and GRE scores, by depart-

ment, that did not consider relationships among the data

elements described. Also included was a Xerox copy of a

computer printoue of a table of intercorrelations for one



sample; a scatterplot of ORS scarfs and GPA and a brief
memorandum commenting on.an observed correlation in one sample
in one field; excerpts from a graduate student's methods-project
thesis report; two ad hoc studies in schools of Education;
reprints of published study reports based on students entering
during the 1960s.,

Subaroun studies,not oval:table. In view of the occasional,
ad hoc.nature and limfted scope of the "validity study process"
'generally, as inferrable from the foregoing analysis, it is entirely
understandable that only a few respondents reported activity designed

.to sued light on more complex questions that arise regarding the
'comparative predictive validity of ORE scores (or other admissions
variables) for groups defined in terms of sex, disadvantaged status,
age and/or degree of continuity of graduate study, enrollment status
(full..versus -part -time), etc.

As indicated in Table 1, only a handful of schools reported
tnat any of the studies undertakes since 1970 had been*
concerned directly or indirectly with questions regarding .

the predictive validity of GRE 4ptitude scores for women
(9 schools), black (7), dexican-American (3), Puerto RiCan
(3), "other disadvantaged"(2), older (4), orvart -time (4),
students, respectively. Even fewer schools reported xamination
of the validity of GRE Advanced Tests for suih subgroups.
Hone of the exhibits forwarded involved analyses by subgroup.

desponsibility for Studies

It is reasonable to infer from the foregoing that a "validity '.

study function" cc,ctinues t be an undeveloped area in graduate
scnools generally--i.e., validity studies are not conducted regularly
as part of a process having clearly perceived organizational,
conceptual, and operational parameters. Other survey findings

. support this inference. For example, the few studies that have been
undertaken reportedly were initiated by a variety of different
individuals and offices (Table 1):

The graduate dean and/or personnel. associated with the
dean's office were designated as primarily responsible for 22
of the studies compleied or unaerway.

13 studies were initiated by departmental committees, 3 by
departmental chairman, 3 by individual faculty members, and
2 toy graduate students as projects associated with the programs
of study.

Orie



An office of institutional research or testing (evaluation

research) and a central aduissibus'office were cited-one
time each as involved in current or completed studies.

Thegraduate dean's office was the single most frequently

cited initiator of GRE validity studies, but represent4tives'of

schools or departments within the graduate school were reportedly

responsible in almost as many cases. The complex, decentralised

nature of the graduate school clearly has militated against the
developmeat and implementation of a graduate-school wide approach

to examination of the validity of admissions decisions based on

GRE scores or other evidence of the qualifications of candidates

for admission to graduate study. At the same time, it would

appear that tne graduate dean's office tends to have a higher

degree of interest in questions bearing on the validity of GIS

tests (andiother data) for predicting student 'performance than

reprlsentatives of the respective departments.

Current questions and Issues Regarding GRE Predictive Validity:

Deans' Assessments

The survey sought information regaiding some oi the spdcific

questions aad issues pertaining to GRE predictive validity that

-are currently of interest and concern to graduate schools at;

viewed from the perspective of the graduate dean. In addition, .

deans were asked to assess the general level of,intsrest and concern

regarding these questions (a) in the dean's office, (b) on the

part of departmental faculty, and (c) it student/applicant groups.

As indicated in T4ble 2, only 33 deans reported a "low"

41006.1011,=1.4.01
Irsert Table 2 about here01101!41041.1=m11

vel of interest while 94 reported a "high" level of.interest

GAF. validityrelated questions; tney perceived a somewhat lower

al of Interestoin sucn questions among graduate laculty generally

1 in student/applicant groups.

About 150 of the respondents provided some elaborative commentary

in connection with their assessments oi the general levels of

interest and concern regarding GRE predictive validity. Aany of the

comments were relatively general in nature, referring to local

patterns of GAS use:rather than to validityrelated concerns. For

example: A
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Table 2

Question Regarding Dean's Perception of Level of Concern Over

GRE Validity, and Associated Disribution of Res'Ionses

What is the current level of interest/concern in the graduate school over questions

regarding the validity of GRE tests for predicting student performance in graduate.
study? Please provide your assessment of the general level of interest/concern from
the point of view.of (a) the dean's office, (b) the graduate faculty generally, and-

(c) student/applicant groups.

Not
responding Level of interest/concern

Office or Group Lint Medium High

13 ( 5.3%) Graduate dean's office 33 (13.52) 104 (42.6%) 94 (38.52)

13 ( 5.32) Gradilate faculty generally 60 (24.6%) 131 (53.7%) 40 (16.4%)

38 (15.6%) Student/applicant groups 95 (38.92) 78 (32.0%) 33 (13.5%)

w
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"Some departments place more emphafis on the Graduate
Record Examinations than others--some have a cutoff score and

will not accept applicants who do uot meet this requirement."

Nost scores are used here as a basis for admfssion
since there is a heavy demand for plaices."

"Although GRE scores are required from all degree program
applicants, other factors are..given equal weight in predicting
chances for success in the Graduate School."

Reference to "opinion," "belief." or "Conviction" regarding
.the "usefulness,"."value," "validity," etc., of GRE *scores was a

frequently recurring element in other general comments emanating
from graduate School settings in which no validity-study activity

was reported:

"Since the Graduate Faculty is unwilling to impose

a uniiersitrwide requirement for the GRE; the interest \

in validity studies is limited. Departments who use it \
think it is valid; those who don't, think little about

"Many faculty members do not feel the GREs reflect
the students' predictable performances."

"Since weare not bound by automatic cut-off scores,
the concern of the faculty for the validity of the GRE is not
particularly high. Ihey have in their own minds determined
what it is worth, although their opinions vary.

"Generally, the gieduate dean believes verbal aptitude
scores are very reflective of potential ability of master's

students... Some areas (e.g., Psychology) agree, but many

faculty do not and believe they ought to be eliminated."

"Most everybody, if aiked, will express reservations about
the usefulness of GRE scores. However, the level of concern
does not extend to the making of unsolicited.proposals for

(validity study) ."

Reliance on subieFtive evaluations of predictive validity

is implicit in such responses.

A number of respondents Cited particular foci of concern,
interest, or controversy in connection with the use of GRE scores
in admissions including th, following:
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1) Are tests valid for predicting the performance of
ethnic minOrities or disadvantaged sendenee Older
or part-time students? Foreign students? 'N.

2) Should uniform 'cutoff scores be used? Should weighted
combinations of Verbal and Quantitative 'scores be employed?
In general, what do GRE scores "mean" and what is the
best way to consider scores in the admissions process?

Difficulties in conducting validity studies were mentioned
by a number of respondents who cited such factors as criterion
inadeanacv (e.g., "no variation in graduate grades"), data collec-
tion problems (e.g., "no computerized student personal data summarisa-
tion possible at present," "lack of clerical assistance"), and mu

Other respondents suggested that as standardized measures,
GRE scores shoulcr.servtas objective markers of student ability-
levels (a) io help compensate for variations in the gradihg standards
of undergiaduate institutions, (b) to help monitor standards in the
face of "grade inflation" at both the graduate and undergraduate

z.
levels, and/or (c) to help maintain and/or monitor "standards" among
sevetal disparate departments.

Complex problems are faced by graduate schools interested
in developing systematic approaches to evaluation of the validity
of,admissions decisions generelly, or in connection with the
specification and maintenance of "standards." These problems are
summarized rather succinctly in-the comments of one deans.

"Our concern is that we develop a balanced and far-
ranging set of criteria for evaluating a widely disparate
spread of applicants for widely disptrate programs ranging
from Anatomy and Anthropology to Theater Arts and Urban
Planning.

We undert6ok to require the GRE.Aptitude as a uniform
requirement for admission... la) to give additioual information
on the iacreasing number of applicants from P/P, NR, Honori
Exams schools and the like and, (b) to give us some counterweight
to' 'inflated gradee--or at least soma additional standard of
calibration.

In Art (sculpture, ceramics, painting), the CRE Aptitude
may have little application; in Art History, it may have
high correlation. tn Dance it may prove to have little use;
in Economics it may have an important impact. And so I
could go on throughout our 75 graduate degree-granting programc."
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1

Not all graduate school% present suuh a wide-ranging sot of
programs, but the complexities reflected in tpe foregoing comment

are to some demo characteristic of most graduate settings.

It woul4 appear from many of the coiftents that in the graduate

school community opinions and bieliefs about GRE "validity" or "lack

of validity" are strongly held.despite the fact that,studies designed

03 assess,prtdictive validity in representative "use contexts" pave

not been Made. 'Predictive validity frequently appears to have been 1(

perceived, erroneously, as an absolute test-quality rather than an

expression of degree of relationship between two or more fallible

measures (a Predictor such as the GRE and a criterion such .as the

Graduate Grade Point Average), in particular samples. Generally
speaking, both the comments and 0* findings regarding. CRS validity.

study activity suggest that,questions about-GRE predictive validity

are not perceived as recurring questions to whic4 current answers

frequently will be needed. tn these circumstances, tbe goal of

obtaining up-to-date empirical evidence regarding GU-Validity is a

challenging one.
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Appendix B-3

1.

Statement Regarding Confidentiality

and,Study Procedures

COOPERATIVE ORE VALIDITT STUDIES Begin 8-3

ONE-YEAR MODEL Page 1 of 10 PPG
;

Educational Testing Service
PFinceton, NJ 08S40

.
: i

i

it

TO: PARTICIPANTS IN ORE VAUDITY STUDIES A
1

..

Subject: Treatment of *data on individuals for purposes of validation research,

4.

CIE validation research requires the linkageOf information about the

scores of individuals on ORE Aptitude and/or Advanced Tests and other

pr ictive measures"with information about their performance in graduate

ybobl.

Provision of such information to organisations such as ETS is permissible

under existing Federal legislation for purposes of "developing validating

or allministering predictive tests (and for certain other designated purposes,

if etch studies aro conducted in a manner as will not permit, the personal

identification of students and their parents by persons other dr..
representatives of such organisations and such information will be destroyed
when no longer needed for its original purposes]."

2. Participants in Cooperative Validity Studios are asked to $ubmit information

about the scores and performance records of students on validity study rosters.

Ilt'should be noted that the .nanas of students are not reqfitired to carry out
the validity-study analyses, and institutions may elect to eliminate names

of studerts from the copies of rosters submitted to ETS. Some typo of

dentification that will permit resolution of possible questions regardirg

missing, out-of-range, or improperly cled data should be substituted in

such cases. . .

3. ETS prncedures wili be designed to protect the confidentiality of individual

data in all cases. For instAtutions that elect, for any reason, to suhmit

rosters cortaining names of students, the following procedures will be

followed:

a) After initial screening by project staff, for monitoring and
editing purposes, data will be prepared for machine processimg
'with numeric identification substituted for name identification.

b) Original data rosters will be retained in a secure place for
reference as required to resolve data-related questions that
may arise during the course of the validity study process.

c) Original, data rosters will be retained under secure conditions
no longer than is required to complete the sequence of activities

ilvolved in the viaidation research project and following
completion of such,activities the original rosters will be

destroyed. 1,

4. Names of individual students will in no way,be involved In reports of validity

study findings.

S. Names of institutions will not be identified with specific validity study

findings in summary reports prepared for general distribution.

0:
4.1

November, 1976



4.

-95-lib
.1..

App'endix B-3

Statement Regarding Confidentiality

and Study Procedures

COOPERATIVE ORE VALIDITY STUDIES
oNE-YF,Akj400E4

Educational Testing Service
Princeton, NJ 0854

To: PARTZ:IPANTS IN (',RE VALIDITi STUDIES

IP

Begin B-3

Page 1 of 10 pages

Subject: Treatment of data on individuals for purposes of validation research

1. ORE validation research requires the linkage of information about the
scores of iddivicluals on ORE Aptitude andior Advanced Tests and other
predictive measures with information about their performance in graduate
school.

Provision of such information to organizations such as ETS is permissible
under existing Federal legislation for purposes of "developing, validating
or administering predictive tests (and for certain other designated purposes,
if such studies are conducted in a manner as will not permit thd persona].
identification of students and th*ir parents by persons other than
representatives of such organizations and such information will be destroyed
whn no longer needed for its original purposes]."

2. Participants in Cooperative ValidityStudies are asked to submit information
about the scores and performance records of students on validity study rosters.
It should be noted that the names of students are nbt required to carry out
the validity study analyses, and institutions may elect to eliminate names
of studentafrom the copies of rosters submitted to ETS. Some type of
identification that will permit resolution of possible questions regarding
missing, out-of-range, or improperly ended data should be rubstituted in
such cases.

3. !TS procedures will be designed to protect the confidentiality of individual
data in all cases. For institutions that elect,flor -ny reason, to submit
rosters containing names of students, the following procedures will be
followed:

a) After initial' screening by project staff, for mo.itoring and
editing purposes, data will be prepared for machine processing
with numeric identification substituted for name identification.

b) Original data rosters will be retained in a secure place for
reference as required to resolve data-related questions that
may arise during the course of the validity study process.

.1) Criginal data roiterx will be retained under seeute conditions
no longer than is required to complete the sequence of ictivities
involved in the validation research project and following
ccmpletion of such activities the original rosters will be
destroyed.

Names of individual students will in no way be involved in reports of validity
study findings.

S ';ames af institutions will not be t.:entified with specific validity study
:Indings in summary reports prepared for general distribution.

November, l976
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SASIC COOPERATIVE ORE VALIDITY STUDIES

Overview of Validity Study Data
Requirdments and Procedures

A detailed set of instructions for participants in the basic GIS Validity
Studies Project is attached. The purpose ot Chit overview is to provide a
brief description of requirements and procedures in order to permit an assess-
ment of the types of data rIquiresents and options involved for participants
in studies. Institutions/departments are expected to provide data according
to procedures outlined. ETS will analyse data and prepare a report without
cost to participants.

The following applies to each participating itepartment:

I. Focus of the study is on first-time graduate students enrolled in a
degree program, and classifiable as full-time according to institutional./
departmental definitions at time of entry into the departme#1.

II. The sample to be studied consists of all such students who enLered in
fall 4974 and 1975. At least 25 of these students should have GRE
Aptitude and/or Advanced Test scores and at least one measure'Of
performance in the department.

III. The validation period is to be she first year of study. For each
student enterAng in Fall 1974, information regarding progress in the
department al ot Fall 1975 is no be provided; for those entering in
Fall 1975, progress is to be encoded as of Fall 1976-77.

Iv. A progress code is to be recorded for each student in the sample and at
least one measure of performance should be recordek.several options
are provided.

Thus, sIntoum requirements br Okrticipation in the basic.validity studies are
as follows:

A. Liit all first-time enrolled, full-time, degree-seeking students
entering in 1974 and 1975.

Encode progress as of the beginning of the second year following
admission for each student listed.

C. Record GRE Aptitude and/or Advanced Test scores for each student
as available (at least 25 recommended).

D. Record at least one mealure of performance for each student: e.g.,

1. First-year graduate grade point average or some function thereof

Z. Performance in some critical course, course sequence, seminar,
or common first-year project

3. Performance according to regular end-of-year departmental
rating or examination procedures

4. Ad hoc ratings by faculty members according te one of two
standard schedules or to some othe schedule devised by a
department.

:RE FOREC,OING REPRESENT CORE REQUIREMENTS. PLEASE SEE THE DETAILED OUTLINE FOR
SUGGESTED JR RFCOMMENDED CODES, RATING PROCEDURES, ETC.

Revised 10/76
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BASIC COOPERATIVE ORE VALIDITY STUDIES J'

etr Instructions for Completing Validity Study Rosters: Defl.nitions and Procedurs

lob

I. Deftnition of tense'

A. first-tine enrolled graduate.students No gradiate studyltior to

enrollment In department/program. Some latitude discretionary with
department in including individuals with limited previous graduate

. work if such individuals pursue first-year tasks similar to those of

first-time nrolled students.

S. Full-time: Students classifiable as "full-time" graduate students

according to institutional/departmental criteria.

C. Degree-seeking: Taking work creditable toward a graduate degree and

, considered by the institution/department to be prospective degree

candidates. If a departmentil sample includes both prospective
master's- and doctoral-degree candidates, and if first-year task,
and/or evaluation procedures are not coeparable for these two groups,
the degree objectiveof a student should be coded as an optional

data element (see instructions relsting to Roster Coltens 16 and 17,

below).

II. Procedures for completing validity study rosters: one for each participating..

department. Instructions for each Roster Column are as follows:

ROSTER COLUMN 1. Identification: List all Tall 1974 and 411 1975 entrants, respeitively,

classifiable as first-tIme enrolled, full-time, degree-seeking .;P

students at time of entry. (Name identification not required for -

validity study purposes, Per se. See statement re treatment of datn

on individuals.) If students for whom English is not the native
language ari included ihey should be identified by coding as an
optional data element (see instructions for Roster Columns 16 and 17,

below).

ROSTER COLUMN 2. (Optional) Code for sex

r-
Female * 1
Male 2

ROSTER CoLUMN 3. (Optional) Ethnic group code

I. American Indian, Eskimo, or Aleut

2. Black or Afro-American or Negro
3. Mexican-American or Chicano
4. Oriental or Asian-American
S. Puerto Rican
6. Other Hispanic or Latin American
7. White or Caucasian
8. Other

0

Revised 10/76
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ROSTER COLUMN 4. Status sat. For each student listed encode information regarding .

status as of the beginning of the second year following admission--
i.e., for 1974 entrants, encode status as of Fall 1975; for 1973
entrants, encode status as oF Fall 1976, as follows:

4 Continuing in progress toward a degremin the department
3 Not continuing in the department; completed first year in

good standing
2 0 Not continuing in the department; completed first year with

one or more ingications of marginal or ihbstandard performance
1 Not continuing lit the department; did not complete first year

ROSTER COLUMNS (S), (6), and (7) are for recording GRE Aptitude and/or
Advanced Test scores, as available, for each student listed. RECORD
SCALED SCORES ONLT (e.g., 520, 780, etc.): Indicate name of Advanced
Telt field on the cover sheet (see instructions on sheet).

ROSTER COLUMN S. 'Enter GRE Verbal scaled score in Column'3.

ROSTER COLUMN 6. Enter GRE Quantitative scaled-score in Column 6.

ROSTER COLUMN 7. Enter GRE Advanced Tgst scaled score in Column 7. Identify
Advanced Test field on cower sheet.

RECORD ONE OR MORE CRITERIOLSCORES FOR EACH STUDENT LISTED. Roster
cologne (8) through (14) are provided for recording one or more criterion
scores, as available, for each student. Scoram should reflect the assign-
ment of a student to one of two or more ordered groups or categories in
terms of level of performance (success, attainment, achievement) during
the first year of study. AT LEAST ONE CRITERION MEASURE IS NEEDED TO CON-
DUCT A 4TUDY.

Several criterioq,seasures are suggested, as followsi

ROSTER COL'101 8. Overall Gradgaçe Grades. (GPA, general) Performance as reflected
in graduate grades, based on work conpleted during the first year
(a grade point average or some function of grades earned such as,
for example, "percent of grades that were A+ or Ar; "all grades
satisfactory 1 versus one or more grades unsatisfactory or
marginal 0," etc.). DESCRIBE SCALES AND COD/NG PROCEDURES
ON THE COVER SHEET.

ROSTER COLUMN 9. Grades in critical area. (Critical GPA) Performance in a critical
course, course sequence, seminar, or project required of all or
most first-year students, or normally completed by such students.
Grade received in such a critical area, Pass 1 versus Fail 0,
or other indication of standing should be reported in Column 9.
nESCRIBE THE CRITICAL AM, CODING* AND RELATED PROCEDURES ON THE
COVER SHEET.

ROSTER mum 10. Regular facultY ratings (Regular departmental evaluation) If
regular faculty ratings of students constitute a part of the
first year pattern, record rating in Column 10. DESCRIBE RATING
SCALE AND PROCEDURES ON THE COVER SHEET.
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ROSTER COLUMN IL, Regular departmental examinations. (End of year examination)
gib Record score on end-of-year departmental examination in

Column 11 (e.g.. Passel, fail 0, or-more refined score)..
DESCRIBE EXAMINATION, SCORING SYSTEM, ETC. ON dolma SHEET.

ROSTER COLUMNS (12), (13), and (14) ARE PROVIDED FOR AD WC RATINGS FOR
PURPOSES OF VALIDATION'RESEARCH. Two standard rating schedules for faculty
ratings of students are suggested for departments that do not employ regular
rating procedures at the end of the first year. If neither of the suggested
schedules is deemed to be appropriate, a department is encouraged to devise.
and apply a rating procedure that it considers to be appropriate. THU
SUGGESTED SCHEDULES FOR FACULTY RATINGS ARLDESCRIBED OK A SWPARATE SHEET
NHICH ALSO INCLUDES SUGGESTED.PROCEDURES FOR OBTAINING RATINGS.

ROSTER COLUMN 12. Standard Rating, Schedule 1 (Rating relative to departmental
standards and expectations) DESCRIED PROCEDURES USED ON THE
COVER SHEET. Only one rating to. be reported for each student.

ROSTER COLUMN 13. Standard Rating, Schedule 2 (Rating in terms of poemntial
for advanced study tm a field based on rater-perception of
general field demands or requirements) DESCRIBE PROCEDURES
Imp ON THE COVER SHEET. Only one rating to be reported for
each student.

ROSTER punt 14. Optional ad hoc faculty raiinik. DESCRIBE RATING SCHEDULE AND
.PROCEDURES ON THE COVER SHEET. Only one rating to be reported
for each student.

NOTE REGARDTNG AD HOC RATINGS: These retrospective ratings should be based on observation

of student performance in the department from time of entry through tiae of the

rating (or time of itudent withdrawal from the department). Thus ratings for

1974 entrants typically yill reflect observation over 2+ years of study while

ratings for 1975 entrants will be based on observation over 1+ years, of

graduate study.

ROSTER COLUMNS (15), (16), and (17) ARE AVAILABLE FOR RECORDING
ADDITIONAL DATA ELEMENTS.

ROSTER COLUMN 15. Undergraduate Grade Point Average (DESCRIBE AND IDENTIFY SCALE)

ROSTER COLUMN 16. OPTIONAL DATA ELEMENT (DESCRIBE AND IDENTIFY CODING OR SCALE)

ROSTER COLUMN 17. OPTIONAL DATA ELEMENT (DESCRIBE AND IDENTIFY CODING OR SCALE)

Examgles of additional data elements and suggested coding are as follows:

a) Degree objective :Master's 1, Doctorate 2)

Use this code if department Includes both master's and doctorate-

seeking students and if first-year tasks and/or evaluation
procedures are not corparable for the two groups.

b) Foreign student

1 Foreign student (English not native language).

2 Students for whom English is native language.

Use If foreign students are included on roster.

1

0
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c)

d)

e)

f)

s)

0

et

Year of bachelor's degree,(record last two digits)

Year of birtBN(last two digits of birth year)

Us4ergraduate major same as graduate field

Received undergraduate degree from this,institutioi

This institution 0,1
Other institution 0

Quality of undergraduate institution as judied by department
(define procedures for establishine "quality")

High - 3

Page 4

Medium 2

law or unknown 1

h) Awtrd itatus

Major fellowship or assistantship
Ocher award or type of aid
No award or financial aid

3

2

u EST/MATES OF CAND/DATES' POTENT/AL ARE MADE ROUTINELY
AS PART OF THE ADMISSIONS PROCESS, THE RATINGS, SCORES, OR
CLASSIFICATIONS REFLECTING THOSE ESTIMATES COULD BE
PROVIDED. THE TYPES OF INFORMATION USED IN ARRIVING AT THE
ESTIMATES SHOULD SA DESCRIBED AS WILL A$ THE PROCEDURES
EMPLOYED.

4

;

For each departmeAtal simple involved, a.coier sheet should be completed.
Space is provided for describing codes identifying the data supplied.
It is particularly important that each dat element provided be described (e.g.,
nature of grading scale, rating procedures u d, etc.).

If the supply of cover sheets and validity study roster forms is not sufficient
please reproduce additional copies ot the form. Additional copies will be for-
warded upon request, however, if desired.

, All materials when completed should be mailed aiilollowes

Cooperative Validity Studies Project
c/o Kenneth M. Wilson, 1 208
Educational Testing Service

Princeton, NJ 08540

Call: 609-921-900 for further
information or
clarification of procedures

Extension 2391

i



4 -101-

cai Validity Study Project

SUGGESTED RATING SCHEMES An nombual$

Page

Rating Procedures

A departmental faculty should select the rating schedule that it dome to be most

.con4istent with its orientation to the assessment of student progress in the

department. Only one rating should be reported for each student. Rating* should

be based on observation of performance fro. **try to tiros of rating (or time of

last official enrollment, if eatlierl.

4

Various procedures4for obtaining ratings may be considered. 70r examples

(a) Ad hoc departmental committee to arrive at I; 'consensus"
rating for each student listed; consultetion With colleagues

re cases not *known to committee members or "difficult to

assess" cases.
(b) Solicit ratings of listed indiwiduels from departmental

faculty members. Each faculty member to rate each student

whose record is known. Ratings collected Ind collated for

averaging. A minimum of two ratings required.

REGARDLESS OF THE PROCEDURES.FOLLOHED, INDEX ITRALLY DEVI:LOPED FOR FACE
STUDDIT SHOULD BE ENTERED IN COLUMN 12, 13, or 14 of the Validity Study Roster,

depending upon use of Schedule 1, SChedule 2, or a schedule devised by the

participating department.

PROCEDURES LILOYED IN DEVELOPING THE RATINGS SHOULD BE DESCRIBED.

Stan4srd Rating Schedules

Schedule 1. Rating relative to departmental expectations and standards

Taking into account departmental expectations and standards, how
would you characterise this student's record in the department?

4 * Distinguished

3 * Good to Strong

2 * Adequate to Adequate plus

1 * Unsatisfactory to Marginally Adequate

Schedule 2. Rating in terms of.potential for advanced study in a fiel!

Based on your observation of this student's performance how would
you characterize his or her potential for advanted study in this field,

given your perception of general field demands and requirements?

4 Outstanding performer; definitely qualified for
doctoral study

* Definitely master's caliber; probably capable of
acceptable de toral study

2 * Adequate to adequate plus at the master's level; would
not encourage loctoral study

1 * Unacceptable or only marginally acceptable for graduate
study at the master's level

Revised 10/76

t.
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44,

dm number Depattmental code -

Institution
(Name)

4 *

0 N

rige l of 2 pages

VALIDITY STUDY (iNza SHEET

4
.11

(City/State)
Department

.

Highest degree offered within department: (1) Master's (2) Doctorate

This saeple of first-time enrolled, full-time students includes (check apidicable statementS):

(1) Only prospective candidates for a master's degresi

(2) Only prospective candidates for a doctoral degree

Both prospective master's and prospective doctoral degree Candidates

(3) foi whom first-year programs and evaluation procedures are comparable.

(4) for whom first-year programs and/or evaluation procedures are not
comparable. (If (4), code degree objective of each student in
Optional Data column, as indicated in instructions. Elaborate
on reverse side of this form.)

PLEASE CHECK (./ ) IN A SOX, BELOW, TO IMDICATE THAT THE DATA ELMER DESIGNATED IS
PROVIDED FOR THIS SAMPLE.

ROSTER
COLUMN

9!
tchli

0,

::
1

--...

Status
cods

.

GRE scores
(scaled)

First year
grades

Regular
departmest-

al ev4t.

Ad hoc
department-
al ratIna

Optional
additional

data .

Sex

!Ethnic Status V Q Adv. GPA Crit- Rat- Exam Sch Sch Sch UGPA,Oth- Oth-
group,

. gen. Leal ing score 4 2 er er
** ** ** ** CPA

.3

c:. --

I

( 2) I (1) (4) (3) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)

ft.*

Ho explanation or further elaboration required if suggested validity study
procedures have been folloued. For noting exceptions to study procedures for ihese
elements and for describing other data provided, use the spaces below.
Please identify data elements described by column number.

! 0
eseription of data providtd, including description of procedures

I (e.g., scales of grade point averages, nature of regular rating
Iprocedures or departmental examinations, methods of obtaining
ad hoc ratings, etc.)

f

I.
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Coding
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7
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14

IS

16
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19

10,--L--....---,..........................

Identification Sex

. _ .

.

CPA
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Rat-
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..-

Exam
score
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2

Schad
.1 , MA

Op-
tizen
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_. . _ .

.

...

-

.

---- .

,

,

,

.

*

.

_

..._ _

.

t

4..

I .

I-4



403-.

Appendix..8 -4

BRIEF DESCRIPTION OF SELECTED STUDIES INVOLVING A %TWO-YEAR,'

ft
SINGLE-COHORT STUDY MOW.

4

A

An effori was made during the courieof the project t develop,
a-bulti.iinstitutionalk mult16-departmental study calling or the
concurrent participation ofithe same set of teoartmentrfrqm several
similar instibUtlons;: Severill gradiete achools with Otablished ,
arrangements'fOrNharing data-on admissionsitelatedAuestions
expressed an 4nterest in participating in a study, based on.a
two-year studtmodel,'involving collection of data'On first-tIme
graduate students who entered Ph.O. orientecrprograms'in the
Jepartmenta,of english; gomance Languages, POilosophy, economics,
4.4alegy and Geopnysical ciencts,.and Phyiics, respectively, in
Fall 1914 I

Lt was tought that.partic..ipetian of a commpn seerof

departments fm several stmilar institutions wduld permit (a)

the.;4lection of c2mCarable criterien date,.beyodd grade

averagis, subke. scores on comprthensilie examinations and/or

standard faculty ratings ABA (b) anaiyees based on pooled data -

, for the respective departmental samples. Information was provided

oy several of the departments regarding their examihation practice!.
A

Tbere was.substantial variatioi the timing, scope, and

coverage of tne examinations, a set bf factors that miliated against

use of departmental examinations as a common criterion.- Also, the

goal of obtaining systematic faculty ratings:, according to a standard

scnedule for students in the respective departments at eafh interesteA

scnool, was not realized.

These considetations, and the tnability of several of the

originally interested schools to provide data, effecEiliely precluded

development of"the study along the multi-institutional, mulei-depart-

mental Iiaes originally proposed. However, four institutions

provided data for samples from five to eight departments. The study

called for data for only one entering cohort. In consequAnce,

sample size was unusually small,as indicated below:

Institution A. 's ranged from six to 24 pe)r department

Over six departments.

Institution

Institution

B. es ranged from five to 19 in five departments.

C. A's ranged from four to 35 in eight depart=

ments, With median N so 14.

Institution O. N s ranged from six to 66 oven six.depart-

ments, with median S 0 19.

o single criterion was common to all schrsoIs and departments;

14)6

4.

4.

9



A

r

and we oy more predictor 'observations.were missing tor one orlsore
studgas in:most:of ttie samples., Lndipidualized institutional
reporti were prepared for each of the four sdhooli. dowevey,
lac& of uniformity im data militated against the summarisation of
data across scnoolix. Results within the respedtive schools' were. .

conAittent with the gelieral proposition that Gag scotes should
tend.to ioe positively relateeto perfarmaiace in graduite study.

toIann'tvg and tmplemeniing a study calling for,the boncurrent
participation of'a designated set of departments from each of '

several insatutions clearly .posed considerably more complex
problems than those involved in planning and implementing tne basic
studies that called for institutions to submit.data for one or more
departments selected on the basis of. local interests and priorities.

IC

4.

t

ar
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Data collection materials: Two-year model

Piga 1 of 10 pages

CIE COOPERATIVE VALEDUT STUDie\

Instructions for Completing Validity Study Rosters: Definitions

and Procedures

Definitions

A. first-time Enrolled Graduate Student: No graduate study prior to enrollment

in the department. Soma latitude permissible for the inelusion of individuals

with limited previous graduate study.

B. Full-time: Students classifiable as "full-tias" students according to Usti,
tutional -departmental criteria at time of entry.

C. Decree-seekinv At time of admission, was considered by the department to be

a prospective doctoral-degree candidate.

Procedures for completing validity study rosters A study roster should be coo-

pleted for each department. Instructions for conpleting the stAdy roster are as

follows:

ROSTER COLUMN (1) Identification - List all fall 1974 entrants meetins the definitions

outlined above. Note that name identification is not required for
purposes of the validity study and names of students sax be deleted

from any rosters prior to.their transmittal to STS.

If noncitizens of the U.S. whose lack of fluency in English may
have constituted a handicap in conpleting CIE requirements are
included they should be identified by special coding in Columa 3

(see instruction for that column, below).

ROSTER COLUMN (2) Sex (optional oodinn)

1 Female
2 is Male

RCSTER COLUMN (3) Ethnic Group Code (optional, but desirable for validation research)

U.S. Citizens

1 so American Indian, Eskimo, or Aleut

2 Afro-American, Negro, or IllaCk

3 0 Mexican-American or Chicano
4 is Oriental or Asian,American
5 Puerto Rican
6 Other Hispanic or Latin-American
7 Caucasian or White

8 Other (disadvantaged) minority not

Son-U.S. Citizens

9 "Foreign Student" (circle the code
language)

Two-Year Model (Ph.D.-orientod programs)
May 1977

classifiable above

if English is native
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ROSTER COLUMN (4) For _each Itudent listed, encode information regarding_progress
ta the department as of spring 1977, according to the following
classificatiov

t.

Code

6 Continuing the department; on or ahead of schedule in
matins applicable degree requirements

3 Continuing in the department; Usewhat behind schedule
in meetina applicable degree requirements (no discow .
tinuities in attendance--not counting summer sessions)

4 Continuing in the department; some discontinuities in
attendance and delays in meeting applicable requirements

3 Not continuing in Ihe department; cumulative record at
time of withdrawal wts satisfactory

2 Not continuing in the department; cumulativi record at
time of withdrawal included some indications of sub-.

*standard or marginal performance

1 so.Not classifiable above (Heecribe on the 400St sheet the
Patterns included in this category.)

RoSTER COLUMNS (3), (6), and (7) ARE VOL RECORDING MX APTITUDE AND ADVANCED TEST SCALEDSCORES, AS AVAILABLE, FOR EACR STUDENT. Rem IHE SCALED SCORES ONLY (E.G., 320, 780,
ETC.). INDICATE ON TIE COVER SUET THE ADVANCED TEST FIELD(S) REPRESENTED. rr MORI
IRAN ONE FIELD, NOTE ALL FIELDS ON THE COM SUET. WREW RECORDING ADVANCED TEST SCALED
SCORES INDICATE EXCEPTIONS TO THE MAJORITY PAITERN BY r.ITING IN FIELD ABBREVIATION(E.G. FIRST TWO OR THREE LETTERS, OE MORE AS REQUIRED TO IDENTITY Imm) Om THESCAZEI, SCOW. IN COLUMN (7) .

ROSTER COLUMN (3) GRE Verbal Scaled Score

ROSTER COLUMN (6) GRE Quantitative Scaled Score

ROSTU COLUMN (7). GRE A4vanced Test - Remember to write in field name above scaled
'Score entry for all exceptions to the majority Advanced Test field.

ROSIER COLUMN (8) Undergraduate Grade Point Average (UGPA) (optional, but desirable
if available), - Enter the UGPA in Column (8) as normally computed
and used in the admissions process.. the scale employed should be
described on the cover sheet.

ROSTER COLU.L4 (9) Admission., Ratio or Ranking tional, but desirable if alailable
for ell or most students - Enter any systematic ranking or rating
reflecting an admissions-related assessment of relative potential
or promise. If for example admitted applicants were classified on
the basis of their adsdssions credentials, the. "ranking" involved
should be entered for analysis in relation to the criterion variables

4.

0.j
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reported. PROCEDURES USED IWARRIVING AT THE ADMISSIONS RATING

SHOULD RE DESCRIBED ON INI COVER SHEET.

ROSTER COLUMNS (10) TVIOUGR (13) ARE TO RE USED FOR RECORD/NG UP TO POUR CRITERION

"SCORES" TOR SACS STUDENT. RACK PARTICIPATING DEPARTMENT IS ENCOURAGED TO PROVIDE A

cummArm GRAN= GRADS POtNT AVERAGE AND ANAVERAGE OR "CONSINSUS"*RATING or STUDOT

PERFORMANCI ACCORDING TO A SCREDULE OUTLtNED tN AN ATTACHMENT. AT LEAST ONE CRITERION

MEASURE IS NEEDED TO CONDUCT A STUDY. PAM DEPARTMENT INTERESTED IN DOING SO MAY REPORT

"SCORES" ON QUALIFYING, comPanizzem, orina, OR noncuticE EXAMINATIONS NOM=

SCUMMED FOR TNE PIRST AVO/OR SECOND YEAR Of GRADUATE STUDY. ti PACULIT RATINGS 07

STUDENTS AAR Imma NADI AFTER= OR TWO TZARS OP STUDY, TROSE RATINGS MAX II

RIPOSTED.

ROSTER COLUMN (10) Cumulative Graduate Grade Point Avarua (GPACUS) - Record the.rrade

point average based oi course work completed during the first cm

yours of graduate study, or all vork completed prior'to 4 student's

withdraval.from the department, if applicable. DESCRUI GRADE SCALE

AND AVERAUNG RULES win cora SKEET.
.

ROSTER aupums (11) Ad Ron Ratina_of Student Performance Relative to.Deeartmental

kvoectations and Standards - If a department elects to aevelop ad

kgs ratings for purposes of validity study, the satins* should be

based on observations of performance in-the department from time

of entry to time of rating for currently enrolled students, and

frms time of entry to time of withdrawal for others.

A standard rating schedule is attaated. Use of the schedule out..

lined in the attachment is encouraged. However, if some other

ad hoc procedure is deemed more appropriate, a departMent should

fool free to use that procedure.

ROSTER COLUMN (12) "Score" on Critical Examination (Qualifying, senerak. proficiency)

Enter here a summary score reflecting a student's pitformance on

the first critical examination that members of an entering cohort

may be expected to have attempted during the first and/or second

year of graduate study. TO be considered "critical" the examine -

tion(s) involved must be met by all aspirants to a doctoral degree.

At least Pass/Fail and preferably a more refined gradation of per-

.,

formance shoidd be reported. The nature of the examination(s)

involved should be described on the cover sheet alone with a

description of the scoriae end the scores reported.

ROSTER =MO (13) Regular Faculty Ratings of Student Performance - Record in this

column ratings of student performance that may have been made at

the ev4 of the first or second year of study, 44 pert of the normal

or regular pattern of departmental procedures.
The timing of the

ratings (e.g., end of first year) and the procedures employed as

well as the piece of the ratings in the total pattern of deparv.

mantel requirements should be described.
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ROSTER CCUMNS (14) TRIOUCH (17) MAY BE USED TO RECORD ANY OTHER PREDICTOR OR CRiTERIONDATA OF INtEREST TO A DEPARTMENT. EXAMPLES OF SUCH DATA, AND SUGGESTED CODING PATTERNSARE LISTED BELOW:

a) Year of bachelor's dogree (last two digits)
b) Year of birth (last two digits)
c) Undergraduate major same as graduate field 1, other 0
d) Received undergraduate degree from this institution 1,

other to 0

) Received undergraduate degrpe from highly selective
institutions (e.g., DWARFS I, other 0)

f) Award status

4 Bolds or has held major research fellowship or
assistantship

3 Holds or has held major nos:research fellowship
or assistantship

2 Holds or has held meaningful but not aajor
fellowship or assistantship

1 Molds or has held no type of fellowship or
assistantship

it /S WORTANT TO DESCRIAE MR OPTIONAL DATA ELEMENT FULLY.

For each departmental sample, after the validity study roster is completed a "cover
sheet" (special fora) should be prepared. Space is provided on the cover sheet fordescribing all "nonstandard" codes and identifying the data supplied. It is particularly
*portant that each data element provided be described (e.g., scales for GPA variables,procedures wmr4 in ratings, codes for each categorical variable reported, etc.).

if the supply of cover sheets and validity study rosters, is not sufficient, additional
copies may be reproduced locally.

All meterials when completed should be mailed as follows:

Cooperative Validity Studies Project
c/o Kenneth M. Wilson, R-208
Educational Testing Service
Princeton, Now Jersey 08540

Call: 609-921-9000 for further information
or clarification of procedures



Attachment

GRE COOPERAT/VE VALID/TY STUDY

Instructions.for Completing Ratings:. Ratios Procedures

414
Recommended StandArd &stint Schedule

:f a *apartment elects to develop ad hoc ratings for purposes of GRE validation research,
it is recommended that the ratings be developed &cording to the following schedule:

4

Taking into account departmental expectations and
standards, how would you characterise the student's
redord in the department?

4 Distinguished
2 so Good to Strong
2 Adequate to Adequate Plus
1 Unsatisfactory to Marginally Adequate

Ratings may be obtained by various seams. Fai example:

a) By achieving at least two independent ratings
for each student which can then be averaged--e.g.,
have all faculty members rate eich student known
to them; obtain rating fros a $ tudent's advisor
plus one additional faculty member, etc.

b) Sy having an ad hoc departmental cosmittee develop
a "consensus" rating for each $ tudent.

a
Regardless of the procedures followed, the average rating or the consensus rating devel-
Jped for each student should be entered in Column 11 of the validity study roster.

?roceoures employed in developing the ratings reported should be described on the cover
Snit

NOM "emoers of the entering cohort vho are no longer enrolled in the department
should be rated on the basis of performance during their period of enrollment
if, in the judgment of faculty members involved, a ratable pattern of attainment
was established during that period of enrollment.
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VALIDITY STUDY COVSR SHUT

Page 1 of 4

/nstitution Department
tNams) (City/State)

Highest degree offered within department: (1) Master's (2) Dectorate

This sample of first.stime enrolled, ull-time students intik:dee (check applidable statements):

(1) Only prospective candidates.for a master's degree

(1) Only prospective candidates for a doctoral degree

4

*-

Both prospect/vs master's and prospective doctoral degree candidates:

(3) for whom first-year prosrfas and evaluation procedures are comparable, or

(4) for whom first-year programs and/or evaluation proceduresSre not comparable.
(If (4), code degree objective of eadh student in Optional Data column, 1 is

Master's, 2 Doctorate.)

PLEASE CRECX (*.#) LK A BOX MOW TO INDICATZ TWAT TEX DATA ELLNENT DESIONATSD IS P1OVIDED
FOR IRIS SAMPLE.

at t
074-
ress

I

CE-
VERB

I
.

QUANT

i

ADV
=PA

t IN on ..e...-.A.

°Dptiptio

. 0.-

ptionOptiolSax
ran
Code

rmis.

Rate

GPA
CUM

a et r t
RateRate Exam

1

MOTE: In the spaces below, provide information required co interpret each of the data
lements checked above. Where standard coding is provided, only exceoltions to
that coding need be described.

ROSTER

(2) Sex (Female 1, Male 2)

(3) Ethni: Group Code (per instructions, standard)

(..) Progress Code (per instructions, standard)

(5) CRE 7erbal Scaled Score (standard)

it) Oa Quantitative Scaled Score (standard)
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ROSTER
COLUMN

Page 2 of 4

(7) CAE Advanced Test Score Please list the test titles (fields) tor which test scores

are available. Also show the code or abbreviation with which the test is identified
on Use validity study raster, aujit.. See instructions for Column (7).

Majority ior only) field (a)

Second field (b)

Third field (c)

Other (d)

(S) Undergraduate Grade Point Average ...Describe (e.g., overall cumulative, upper division

cumulative, mijor field only, scale employed, etc.).

(9) Admission* Rating or Ranking - Describe here the rank, rating, or composite score

(e.g., 2 941 25 UGPA) regorted.

(10) Cumulative Graduate Grade Point Average Describe scale, method of computation (e.g.,

how hours in denominator ars accumulated).

-

0.1) Ad Hoc Departmental Ratlig (standard)I. Macrae how rating was determined (e.g..

by averaging two or more independent ratings, by consensus procedures, typical number

of ratings involved in average, etc.) USE SrPARATE SUET IF SPACE MERE IS NOT

SUFFICIENT.
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Page 3 of 4

(1:, Critical Examination "Score" In these *paces pr a brief description of the
txamination(s) involved, and a translation of scordi reported, if nume-ic (e.g.,
Nigh Pass 3, Pass 2, Qualified Pass 1, Fail 0). Use a separate sheet to
describe the examination process more fully. NOTE: IF A DEPARTMENT HAS PREVIOUSLY
FROVtDED A DETAILED DESCRIPTION Of TOE EXAMINATION ?IDLERS, TaS ITEM NEED NOt SE
COMPLETED.

(13) Reeular Faculty Rating of Students Describe here tieing end purpose of ratings, pro
cedures used, etc. Provide information .required to translate nuseric todinf.

NIMINIgm

(14) Optional Data Element (describe tally)

(15) Optional Data ilesent (describe fully)

11.

(16) Optional Data Element (describe fully)

071 Optional Data Element (describe fully)

Information About the Admissions Process Ind Student Prceress

(optional, but highly desirable if available)

Please answer tt.e following questions based on studies that may have been done in the depart-
ment or "best estimates" if no studies have been done or if statistics related to the ques-
tion have not been regularly maintained. The questions pertain to individuals like those
included in the present sample (e.g., not "transfer" graduate students).

1. What percentage of applicants typically is admstted?



1
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2. What percentage of admissions offers typically is accepted?

Page 4 of 4

3a. Give your best estimate of the percentage of first-time graduate students in a
given cohort. likely to complete Ph.D. requirements in the department.

3b. What percentage of an entering cohort is likely to fail to qualify for Ph.D.
candidacy (e.g., withdraw with unsatisfactory record in course work, failure
on qualifying examinations, failure 42 attempt specific requirements on

schedule)?

3b. What percentage of an entering cohort is likely to leave the department without
a degree, but with a basically satisfactory record of performance (e.g., no
"failure" to meet explicit requirement)?

4. What is this best estimate of median years to the Ph.D., matriculation to degree
conferral, for first -time entrants like those included in CAS sample, who com-
plete degree requirseents in the department?

If
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C-1. Illustrati've.study r4lort

itet

r. C-2. Tabular summary of selected study findings
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.
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*Appendix..C-4

IllUstrative Study Report

GRE COOPERAfIVE VALIDITY STUDIES REPORT

Educational Testing Service
Princeton, NJ 08541

Validity Study Report

for the Depaitments of

BOTANY/M1CROBIOLOGY
GEOLOGY/GEOPHYSICS

in

Graduate School A

May 1979

Sponsored by the Graduate Record Examinations Board

S
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Appendixt C-1

. , tk unioDucTI0

.,
.

.1.

This report been preparid as part of the Cooperative ialidity itudies -

Project being conducted by Educational Testing'Service for the Graduate Record

Examinations Board (GRE). The project is designed to help graduate schools and

departments generate up-to-dats evidence-rigerding the levels and patterns. of

relationships between GRE siores (and other data used in adaiseions, much ss

the Undergraduate Grade Point Average or UGPA) and.one or more limited but

relevant aeasurremObf performance in graduate school .during the first year of

study (e.g., criterion measures such as a'GraduAte GPA, faculty ratings, or

departmental examinations), in receptly,enrolled cohorts (1974 and 1975

entrants) of first-time enrolled, full-time, degree-seeking students..

GRE validity study findings for `the departmental sample(s) for wbich your

imstitution provided data are preSonted heretn. 'Information is vovided

regarding.the level., patterning, and distribition of stores for the sample(s1

on each of the variables for which data were submitted.. Moro specifically,

measures of central tendenty (the arithmetic average or mean) and.veriability

of scores (ihe standard deviation) fro reported.

Evidence regarding the relationship betwein oath admiOsiods variable, or

predictor (such as the GRE-Verbal, GRE-Quantitative, or UGU), and each per-

formance or.triterion varAahle (such as,a Graduate CPA) Its presented in terms

of the coefficient.of correlation, a'geierally familiar index of association or

covariation between variables. Tlie sizerof a coefficient indicates the .degree

or closeness of association between two variables on a scale ranging-from .00

(indicating no relationship at all) throUgh + 1.00 (indicating either a perfect

positive or a perfect negative relationship). A positive sign indicates that

higher standing on a predictor tends to be associated with higher .standidg on a

criterion variable, whereas a negative sign indicates.that-higher standing on a

predictor tends to be associated with lower:standing on a criterion. 'When

used to express the relatignship between predictor and criterion measures in

admissions settings, observed correlation coefficients (knoWn as validity

coefficients). are almost always pdsitive. In GRE-validity studies, for example,

coefficients between .20 and .30 are typical,for indimidual predictors (cf.

Table 1, p. 5)..



Some Limiting Considerations

As you examine this report, it I. quite important to keep in mind the

limited scope of the validity aseesseant that is being undertaken in these

Cooperative Studies. They focus primarily on first-year performance.criteria

and they 4re based on quite small samples in most instances. .ftell-sample

analysis in sky-context calls forecare in the interpretation of results, of

course. Added interpretational complications arise in small sample GRE validity

studies. (a) since the dittributions of potential predictors (e.g., GRE Aptitude'

Test scores and UGPA) tena to be reitricted in range because they were "used"

in the recruitment/selection procesi and (b) since local "yalidity study

norms," derivible only through periodic replication of studies, may be either

lacking or inadequately developea in many departmental settings.

'In evaluating validity study findings generally it should be recognized

that "predictive validity"'is always relativevalidity is not an absolute

quality of a GRE test or any other admissions variable. A, validity coefficient.-

is simply an index of the relationship betweeci a predictor and a given criterion,

both of Which are less than completely reliable measures, in a given prediction

context and saiple. The validity coefficients reported herein, therefore, apply

only to the specific criterion measure(s) employed and the sample(s) or group(s)

in which they were determined. Results should not be generalized to other

criteria or groups.

Questions regarding the predictive validity of GRE scores for particular

iubgroups must be addressed in appropriate samples of the various subgroups of

intereste.g., "older" students, "transfee students, or "minority" students.

In the present series of studies, the focus is on "first-time enrolled, full-

time, degree-seeking students." Determination of validity coefficients in more

refined subgroups is not feasible due to the small size of the sample(s).

It is important to recognize in passing that the firit-year criteria under

consideration in this study (such as Graduate GPA or end-of-year ratings) are

themselves subject to empirical evaluation as potential predictors of longer-term

crAeria of "success" in graduate programs (e.g., what is the observed validity

of first-year Graduate GPA for predicting graduation versus nongraduation, or

performance on Ph.D. qualefying examinations?).
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Normative Perspective and Interpretational
Guidelines

Imidence frommialidity studies that have been conducted in a variety

of educational settings, extensively in undergraduate and law schools and less

extensively at the graduate level, as well as evidence of the positively

interrelated organization of human abilities, suggests that validity coeffi-

cients for academic predictors such as the ORE and UGPA and academic criteria

such as Graduate GPA of faculty ratings should tend to be nositiv*. In essence,

it is reasonable to assume rhat individuals with "better qualifications" (as

reflected in their past academic record and their scores on verbal and quanti-

tativo ability measures, for example) should tend to be somewhat "better

students" (as reflacted in faculty assessments of their work in graduate

courses, seminars, and the like, for example).

If negative coefficents are observed in validity studies, they usually are

"----wmtell and may be explained as falling within the normal range of expected variation

duo to sampling error ardUnd a "characteristic" or "population" value that is

low but probably positive. Negative coefficients for academic predictors and

academic criteria are, therefore, properly perceived as theoretically anomalous.

When observed, they indicate the need for further exploration and analysis

designed.to illuminate the particular circumstances involved.

It has been established that the size of validity coefficients tends to

vary inversely with the degree of restriction of range oi talent in samples

being studied. The interpretation of observed validity coefficients for GRE

scores or UGPA is especially complicated by the fact that graduate students,
I.

generally, represent a highly select group with respect to academic ability and

past performance. In departmental samples such as those involved in validity

studies, further restriction of range on these variables is intrOduced either

directly (when GRE and UGPA have been used in selection) or indirectly (when

other related variables may have been'used). Restriction in range on one or

more of the predictor variables under consideration makes it difficult to

obtain a clear assessment of the actual "value" of the predictors involved

since observed validity coefficients tend to be lower than would be the case if



-124-

0

la "full range of talent" (e.g., a group representative of all college seniors)

could be included in departmental simples.*

Restriction in the range of criterion values also complicates the inter
pretational outlook, ft criterion values, such as Graduate GPA, vary only over

a very limited range (e.g., A. or B) differences in student performance may not

be measured reliably and this also tends to lead to underestimation of the

overall utility of a preaictor.

Some evidence regarding the characteristic levels of validity coefficients

.that have been obtained in representative studies involving GRE and UGPA and a
Graduate GPA criterian is provided in Table 1 which shows median coefficients

from a number of studies, as recently summarised by Willingham (1974).** Also
shown are data from undergraduate validity studies involving a GREricómparable

measure, namely, the CEEB Scholastic Aptitude TALL (Verbal or SAT-V and Mettle-. .

matical or SAT -M) and college freshman-year GP/ (Schrader, 1971). These latter

data indicate how validity coefficients tend 02 be lower in samples that are

highly selected on verbal ability than it' ,samples that are more roprosentattvo

with respect to verbal ability.

In the graduate school studies, median va itios for the GRE Aptiliae

Test components based on studies involving Graduat GPA criteria in saftles

from a variety of disciplines wore slightly higher than .20, those for the GRE
.Advanced Test or the UGPA, alone, were about .30, while the best-weighted

(i.e., multiple regression based) combinations of GRE Aptitude scores and UGPA

yielded validity (multiple correlation) coefficients averaging around .45.

Note that these coefficients ars similar in pattern and level to those observed

in undergraduate settings in which samples were highly restricted with respect

to SAT Verbal scores (i.e., high mean and stall standard deviation).

*In recent years, GRE-Verbal scores for candidates nationally have had standard
deviations of approximately 125, and the standard deviations of GRE-Quantitative
scores have been approximately 135. In departmental samples such az those
involved in the present studies, standard deviations of 75 to 90 on one or
both these variables are not uncommon, indicating that the range of ability
available for study is considerably less than that in the total group of
individuals taking the GRE Tests nationally.

**Warren W. Willingham, Predicting success in graduate education, Science, 183,
pp. 273-278. This is a brief but comprehensive overview not only of represen-
tative GRE validity study findings during 1952-72 but also of basic validity-study
concepts, problems, and issues.

1 9.



Table 1

Median Validity Coefficients and Range of Coefficients in Studies

of Comparable Predictore and Grade Average Criteria in Graduate

and Undergraduate SOtt14$11

Predictors as GPI studies GEES SAT-validity studies in

appropriate la graduate undergraduate samples which were

to level of school

study* settings Sigh 4 hosoaeneous
on SAT44**

Homogenous
on SAT.4***

Representative
SAT.4 scores*

Ma. dn.(inge) ads. (range) Ms. (rang.)

GRE -Verbal (Grad.' .24 (46)99

SAT-Verbal (U.G.) .22 (.11 to .44) .31 (.15 to .46) .39 (.26 to .54)

GRE-Qusnt. (Grad., .23 (43)
t

SAT4isth (U.G.) .24 (-..01 to .46) .27 (.11 to .40) .33 (.20 to .48)

ORE Advanced (Grad.) .50 (25)

Undergrad. CPA .31 (26)

Sigh School Record .40 .(.32.to .57) .44 (.26 to .59) .55 (.33 to .67)

Gat 4. UGPA (Grad.) .45 (24)

SAT 4. HSR (U.G.) .46 (.35 to .61) .52 (.34 to .66) .62 (.46 .73)

Note: Graduate school data are from Willingham, W.W., Predicting success in

graduate education, Science, Au, 1974, 273-278, Table 1. Undergraduate

validity data are from Schrader, V. 8., The predictive validity of

College.Soard admissions tests, in Angoff, W. B. (Ed.), The Coll***

Board admissions testins prosy**. (Princeton, H.11 College Entrance

Exaninstion Board, 1971), pp. 117-146.

*The coefficients in column 1 of the table reflect validities for GRD.Verbal,

GRE -Quantitative, GRE Advanced, Underaraduste GPA, and GRE-UGPA composites,

respectively, in graduate school samples. All the remaining coefficients

reflect validities for SAT -V, SAT-M, the high school record, and SAT-RSR

composites, respectively, in samples of college freshmen.

**Studies in 18 samples of having au SAT-Verbal mean above 600 and standard

deviation of 65 or less (undergraduate freshmen).

***Studies in 95 samples of undergraduate men and women freshasn having SAT-VerbeI

standard deviation of less than 75. Median values reported separately fOr nen

and WOUGO by Schrader have been averaged for presentation in this table.

Approximately 80 percent of the obtained coefficients were within the range

specified.

fiNumber of coefficients upon which each median is based. Studies are sum.

marl:led without regard to the field of study involved.

4,1
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Table 2

Variation in Validity Coefficients for Selected Predictors in Studios
Replicated Across and Within Undergraduate Colleges

College/Class Typical
sample size

SAT-M Rank Achievement
teat aver.

College A, 1968
1969
1970
1972

College B, 1968
1969
1970
1972

College F, 1968
1970
1972

College 3, 1968
1969.
1970

(352)

(266)

(33)

(62)

.16

.32;

.31'

.30

.20

.29

.27

.21

.23

.25

.28

.27
. .20

.48

.13

.23

.28

.20

.21

.11

.05
-.06

.13
-.05
.13

.49

.33

.54

:27
.37

.32

..28

.43

.39

.31

.20

.42

.21

.39

.61

.47

.54

.32

.37

.52

.35

.42

.37

.22

.24

.31

.43

.24

.43

.46

.56

Source of data: Kenneth M. Wilson, The contribution of measures of aptitude
(SAT) and achievement (CEEB Achievement Average), respectively,
in forecasting college grades in several liberal arts colleges,
Research Bulletin 74-36, Educational Testing Service, 1974,
Table 4.

These findings suggest that prediction of Graduate GPA from GRE scores or
Undergraduate GPA might be accomplished at about the same level of "accuracy"

as that involved in predicting college freshman-year GPA using comparable

predictors in "high ability-low variablity" undergraduate settings but at a
lower level of accuracy than that found in more representative undergraduate
,settings and samples.

Some indication of the range of coefficients obtained in replications of
validity studies across colleges is provided in the "range" data shown in Table
1. Table 2 provides illustrative data showing how coefficients may vary under
conditions of replication ,within, a college as well as across colleges. The
coefficients shown are for samples of undergraduate woman in successive classes

in several selective colleges (Wilson, 1974). Among other things, these data
suggest (a) that "small sample" studies do not necessarily yield less stable or
interpretable results even though the potential for marked variability due
solely to sampling error is greater in such samples, (b) that regardless of
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sample sass, inferences regarding "the validity" of a given predictor or the

relative validity of several predictors within a given prediction context

should not be drawn on the basis of one validity study, and (c) that the levels

and patterns of validity coefficients that obtain for one educational stitting

do not necessarily hold for another.

Questions of Neighting"

In validation research generally, it has been found that an appropriately

weighted combination of two or more available predictors frequently yields

higher validity coefficients than any of the predictors considered separately.

This pattern is suggested, for example, by the GRE validity study findings

summarised in Table 1. Combining GRE Aptitude scores and the UGPA tends to

result in improved validity.

In large-sample validity studies, questiahs regarding the most effective

weighting'of two or more predictors with respect to a given criterion'tradition-

ally have been addressed by application of appropriate multivariate statistical

methods, principally multiple correlation and regression analysis. Ond typical

outcome of these studies has been the development of "equations" for obtaining

a "predicted criterion score" for each indtvidual. Weights indicating the

relative contribution of two or more predictors in such equations are specified

in the analysis. In small samples, however, multivariate procedures have more

limited operational utilitY due to the fact that the results obiained (the

weights derived) may reflect too closely the possibly idiosyncratic patterns in

a small sample ("overfitting the data") and thus vary markedly in subsequent

small samples.

Given the typically small size of the sample(s) under consideration in

these GRE Cooperative Studies, and the additional limitations imposed by the

fact that particular observations may be lacking in soma instances (e.g., soma

individuals in the sample may not have GRE scores, or a criterion measure), any

application of multivariate analysis that may be reported herein is intended

only to facilitate limited consideration of certain of the principles, advan-

tages, and persistent problems involved in developing reliable information

about the relative contribution of predictors and in combining two or more

predl.ctors in admissions settings.

All Composites of GRE Scores Require Empirical Validation

It is particularly important to call attention to the potential hazards

involved in using any "intuitively appealing" procedure for combining GRE

r/ A1;i)
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scores that haa not ismn carefully evaluated empirically. Use of a GM-Total'

(s simple additive cOMbination of the GRE.Verbal and GREQuentitativo scores)

constitutes a highly relevant "real life" example of a procedure that should bo

avoided in the absence of empirical evidence that GRE-Total is sore valid than

either of its components. In certain circUMstances not infrequently encountered

-in practice CAI...Total actually is loss valiek than GRE-Verbal or GREilvantitative

only, whichever has the higher validity.

To illustrate certain approaches to weighting, as well as sOme of the

problems involved, consideration is given to the validity of various composites

of available predictors. :main it is important to stress the _fact that the
.

purpose of doing so is primarily didactic.

A Brief Interpretational Rationale

Assessment of the "meaning" or "significance" of validity coefficients

obtained-To first-time validity studies in small departmental samples obviously

should'be undertaken cautiously.* Inferences regarding the relati4s importance

or validity of GRE -V, GRE-Q, GRE -Advanced, UGPA and/or other predictorsr

should be drawn only tentatively and entertained as hypotheses calling for

further verification. Attention should be focussed on discernible trends;

consistencies, and inconsistencies in the data rather than on specific detail.

La the last analysis, questions regarding the validity of GRE tests should

be thought of and treated as recurring questions to which up-to-date answers

should be soughr frequently and locally. These first-year studies should be

replicated, additional criteria might well be examined profitably, and studies

involving longer-term criteria are important to the establishment of an informed

basis for interpreting CAE scores in graduate school admissions contexts.

The findings of this GRE Cooperative Study will be of greatest valUelf

perceived as first approximations in an iterative GRE validity-study process

that is essentially open-ended.

*Tests of statistical significance have not been stressed in evaluating the
validity coefficients obtained in those preliminary studies. A positive
relationship between academic predictors and academic criteria is expected a
priori, hence the null hypothesis (i.e., that no correlation exists between the
predictor and criterion variables under consideration) is not deemed to be
appropriate. Following completion of the individual institutional-departmental
analyses and reports, summary distributions of obtained validity coefficients
will be prepared in order to assess the.range of observed values.
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Description of the Samples,.:Data, and Procedures

The present study is based on data for 25 students in Geology/Geophysics

and 22 Botany/Microbiology students in the University Graduate

School. Both departments offer doctoral programs, and the sample studied

includes both prospective master's- and prospective doctoral-degree candidates

for whom first-year programs and evaluation procedures reportedly are comparable.

Data were supplied for first-timi enrolled, full-time, degreet.seeking students

who entered in fall 1974 and fall 1975crespectively. The study focusses on

the relationship between GRE scores andother measufes of personal and back-

ground characteristics of students (potential predictors of perforamnce) and

measures of their performance (criteria of."success") during Eh* first year of

graduate stu0.

Enumerated and described briefly below are the variables for whiCh obser-

vations were reported and the number of students with observations on each

variable:

Admissions variables

GRE-Verbal, ((GRE-V) 200-9001

GRE-Quantitative ((GRE-Q) 200-900]

GRE-Advanced Test (200-990)

Undergraduate GPA (UGPA)

(4 A, 3 B, 2 C, 1 D, F 01

Criterion (Performance) variables

Graduate GPA., General (GGPA), Year 1
(scale as for UGPA]

Ad hoc Rating--potential for advanced
study in the field. Average of
faculty ratings on a four-point
scale (see Table 3).

Other variables

*Birth Year (last two digits)

BA/BS Year (last two digits) 0

Geology/Gegen, Botany/Microbiol

(a) (n)

24 10

24 10

Geology (23)

25

25

25

25

n.a.

na

22

n.a.

n.a.

It is assumed that all such Students were included on the data rosters

provided.
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Information regarding ethnicity was supplied for the Geology sample

(which included only two non-Caucatian students, both of whom were 'classified

as "Oriental or Asian-Ameridan") but.not for the Botany sample. TWenty of the
25 Geology students and 17 of 21 Botany students for whom sex coding was
provided were male. 1.

All members of the entering cohorts being studied wore classified as,

continuing in the department, in progress toward a degree, as of the beginning

of the second year following admission, indicating no first-year attrition

(assuming that all members ofthe entering cohort are represented in the

respective.samples).

For Geology sample data were provided on year of birth, year of bachelor's

degree, and continuity/discontinuity with respect to major field and institu-

tion from undergraduate to graduate school.

.'22 of 25 students earned the bachelor's degree in
1974 (11) or 1975 (11); of the remaining three
ttudents, two were 1972 graduates and one graduated
in 1968.

In terms of age (year of birth) the sample was
distributed over a somewhat wider range (approximately
20 to 29 years of age at time of entry into the.department).

Of the 25 students, five students were graduates of,the
University (continuity of institution) and 19 had an
undergraduate major in Geology (continuity of field).

Limitations of the data

Apart from the small size of the samples under consideration, observations

were not available for all individuals in each sample; GRE Aptitude Test scores

were not available for 12 of the 22 individuals in the Botany/Microbiology

sample. In small samples in which a predictor is not available for the entire

entering group, evaluation of the validity of that predictor (and other0 is
4

doubly complicated. It cannot be assumed, for example, that the individuals for

whom a predictor is available are "like" those for whom it is not available in

terms of performance on other potential predictors. Indivipuals with "marginal"

Undergraduate On, for example, may be required or may elect to supplement

their admissions application with GRE Advanced or Aptitude Test scores; those
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with "very low" GRE-Verbal scores may have been admitted", in part, on the,

'basis of "compensatorily high" GRE-Quantitative scores, etc:*

Even when all predictors are available for all individuals, there may ,

be systematic effeits oft the observed validity coefficients as a consequence

of the way in which the variables were employed in screening candidates.

. The Graduate GPA, reflecting grades received for work completed during

the first year.of graduate study, is distributed over a very limited range.

In Geology, for example, only one student received a GPA below 3.00 on a
,

4-point scale; only two e. 22 Botany/Microbiology students earned less than a

3.000.1GGPA (and GRE Aptitude scores are not available for one of these "low
..

performi " students).

In view of the foregoing limitations, the findings reported herein

clearly should be thought of as "first approximations" in a continuing validity

assessment process.

Procedures

Due to the missing data pattern, descriptive statistics and validity

coefficients were determined by using all observations available for a given

variable or pair of variables. Thus, for example, the GRE-Aptitude scores for

Geology are baied on 24 cases, mean Advanced.Geology score is based on only 23

cases, and the validity coefficients for these scores are based on 24 and 23

cases, respectively, having both the GtE scores and one or more criterion

scores. In the Botany sample, GRE Aptitude validity coefficients were determined

for the 10.students with GRE scores.'

See Robyn M. Dawes. Graduate admission variables and future success. Science,
1975, 187, 721-723, for an analysis of the attenuating effect on predictive
validity of compensatory methods of screening applications for admission--i.e.,
selection using multiple assessment variables in such a way that if the
selected individuals are low on any particular variable, they will tend to be
compensatortly high on others.
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Characteristics of the Samples

Table 3 shows measures of central tendency (the arithaetic average or

mean) and variaVility (the standard deviation) for the distributions ok

iredictor and performance.(oecriteriop) variables An the'respective samples...

Both departmental samples are characterized by somewhat

higher GRE-Q than GRE-V means; the average individual in

these eamplei ranks slightly'below the 60th percentile on

GRE-Verbal, while the average GRE-Q score's rank somewhat lower

than the 75th percentile natillally.
. .

Standard deviations of GRE-V scores are comparable for the two

samples; however, with respect to quantitative ability, the-

Geology/Geophysics sample is more homogenous than the Botany/

Microbiology.sample, judging from the smaller standard'

deviation of GRE-Q scores in Geology. It is impoitant to note,

however, that GRA Aptitude scores are not available for more

than half the Botany sample.

With respect to scores on the GRE Advanced Test (Geology), the

Geology sample is quite homogeneous (SD 63) around a mean

value that is about average for candidates who take this test

nationally.

/t was noted earlier than the Graduate GPA (first-year work) was distributed

over a limited range--only one Geology and two Botany students received a

GGPA of less than 3.00 on a four-point scale. The mean values of GGPA'

(3.47 and 3.45) reflectthe dearth of "lower" grades in the respective depart-

mental samples. Judging from standard deviations, the GGPA distribution for

Botany is somewhat less homogeneous than that for Go.ology.

Variables on which observations are available for Geology but not Botany

include the GRE Advanced Test, considered above, the Undergraduate GPA, Ad

hoc faculty ratings, Birth Year and Year of Bachelor's Degree.

The Graduate GPA, of course, reflects more or less "routine" patterns of

evaluation and grades in Geology appear to involve primarily "A's and B's,"

(i.e., 4's and 3's on a four-point scale). For the Geology sample, ratings of

)1
-11
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Table 3.

Measures of Central Tendency and Variability

Sj

Variable

GeologyalagfILEEE
ilotany/Microbiology

Standard'

N Mean deviation'

Standard

N Mean deviation

GRE -Verbal.

GRE -Quantitative
GRE -Advanced (Geology)

24

24
23

522

606
559

105
81

63

10
10
NW!

536
591

101

100
01101.

Undergraduate GPA (UGPA) 25 2.99 0.24 Mb 5016

Graduate GPA (GGPA) 25 3.47 0.35 22 3.45 0.55

Ad hoc rating (average)* 25 2.49 0.51 ..... ..... .

Birth year 25 51.20 5.04

BA/BS year t, 25 74.04 1.48

*Rated in terms of potertial for advanced study on a four-point scale:

4 m Outstanding performer, definitely qualified for doctoral study;

3 * tiefinitely master's caliber; probably capable of acceptable doctoral study;

2 * Adequate to adequate plus at master's level; would tylat encourage doctoral;

I Unacceptable or marginally acceptable for graduate study at master's level.

.
Table 4

Correlation of Pridlctors wit Crite0on Variables

Geology/Geophysics Botany/Microbiology

Variable GGPA Ad hoc
rating

N "GGPA

GRE-Verhal 24 .13 .43 '10 .18

GPF-Quantitative 24 -.03 .26 10 .42

GRE-Advanced (Geology) 23 .14 ..40 -- --

(V + Q)12 or GRE Apti-
tude Average

24 .06 '.37 10 .34

Undergraduate GM 25 .27 -.34 -- _-

(Graduate GPA] (25] [1.00] [.33]
__ .....

Birth year 25 -.25 .20 AO Ma 4.41111,

BA/BS year 25 -.33 -.07 010 =r am .0

,
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potential for advanced study were provided on a four-point scale. Given the

new fraie of reference reflected in the ad-hoc ratings (qee note to Table 3),

faculty judgments of student peiformance were distributed over a wider range

(standard deviation of .51 as cOmpared to .24 for GGPA).

Correlation of. Predictors with Criterion Variables

Table 4 shows correlation coefficients.indicating the relationship of the

respective admissions variables to Graduate GPA and Ad hoc ratings,' respecriVely,

in the Geology sample. Compqrable coefficients for GRE-V and GRE-Q, involving ..

only 10 cases with these scores, are shown for Botany/Microbiology, along with

a coefficient for a variable called "GRE Aptitude available' (coded "1" if

scores wire present). In both samples, a coefficient is reported for

GRE(V + Q)/2 (The average c.if an individual's V and Q scores, the operational &.1

equivalent.of the GRE total score more frequently encounOered in practice).

Findings for Botany

For 10,students with. GRE Aptitude scores, GRE-Quantitative and GRE-Verbal

are both positively relavd to Graduate GPA, with GRE-Q.somewhat more closely
'

associated (r *I .42) than GRE-V (r - .18). The positive coefficient (r

for "GRE Aptitude Available" indicates a tendency for Graduate GP\k to be hiiher,

for Individuals with GRE Aptitude scores than for individuals witiOut GRE
41Aptitude scores. The nature of the relationship is shown below:

GRE Availability

Grailuate CPA .

Belpw 3.50 3.50 - 3.74 3..75 plus

GRE scores available (10) 2 2. 6

GRE scokes not available (12) 6 . 5

Total. 8 / 7
7

No description was'provided of thelirocedures employed in developing ad hoc
ratiniz: In lhe absence f explicit information about procedures, it is
asAumed that.the ratings yere made in accordance with the standard schedule
for rating students in terms of poteatial for advanced study in a field.
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Findings for Geology

The validity coefficients for GRE predictors in Geology suggest (a) that

Faculty.Ratings tend to be more closely, associated with ,GRE scores than is

the General GPA,.and (b) that'GRE Advanced Geology Test and GRE-yerbal scores

may tend to be more closely associated with pertormance criteria among enrolled

students than GRE-Quantitative.

dr
0

o Coefficients for GRE-Verbal are positive with respect.to both

.?

.\%
GGOA and Ad hoc ratings, but somewhat larger when Ad hoc ratings

(r = .43) constitute .the criterion than when GGPA is the. .

criterion (r .11). 'GRE Advanced Geology has a comparable

pattern of validitiesqr 0 .40 vs. Ad hoc ratings; r 0 .14 vs.

'GGPA). A small negative coefficient was obtained for GRE-Q vs.

GCPA (r = - .03); when Ad hoc ratings constituted the criterion,

the coefficient-for GRE-Wiwas positive (r 0 .26).

The.Undergraduate GPA is positively associated with Graduate GPA1

but negatively associated with Ad hoc ratings in this sample. t,

This finding must be considered anomalous. The expectation, a priori,

-

is that
i
past academic performance will'tend to be positively

associated with future academic performance and that different

,measures of performance will tend to be positively associated.

The two criterion (petformance) measures are positively associated although

the relatiod is relatively'low (r is .33, Table 4). Lengthy speculation

2

about "reasons for findings of this tne is not warranted here. However, it is

useful to note thae in small samples,one or two "aberrational" data sets can

have considerable influence on outcomes. In the present Geology sample, for

example,-two individuals had unusually high Undr.graduate GPA (3.65 and 3.61,

compared to the mean value of 2.99, standard deviation of .24; only two other

UGPA greater than 3.00)--both.of these individuals were among the four lowest

rankin_students in,terms-of Ad hoc 'ratings and, thus, contributed substantial

negative covariance in the UGPA/Ad hoc rating analysis.

By examining the original data rosters, the Department can identify the two cases

involved. It would be of some interest to look into the records of the students.

involved in an effort to identity circumstances that might help to "explain" the

exceptionally high undergradtiate record and the "very low" Ad hoc ratings. The

possibility of clerical error should be considered in such an examination.. Perhaps

the undergraduate institutions had somewhat4rlower standards," etc.
.4/

;51



NO a priori set of opectations cah be adduced to wide evaluations of the
.,

pattern of cqpfficients for Birth Year (inversely related to age) and Year of

Bachelor's Degree. They are shown only as descriptive of tendencies within

A
the.Oresent sample. In this sense, ith respect.to General Graduate GPA, the

negativt coefficient (r u.-.25)ifor irth Year indicates a tendency fox

younger students to,earn lower GPA, and the positive coefficient (r .1210).

with respect to Ad hoc ratings indicates the opposite tendency. In the case

of Year of Bachelor's Degree, with respect to'both criterion variables there

is a tendency in the sample for more recent graduates to.receive lower

. criterion.scores. However, as suggested above, there is no a priori rationale

for evaluating these findings and they should not be generalized.

Validiv_of Composites

.In view of the small size of these samples and the anomalous patterns of,

coefficients there was no application of formal multivariate procedures for,

establish!" the relationship of two- or more predictors to the respective

criterion variables. However, it is of interest to call attention to the

relationship of GRE(V + Q)/2 to the criterion variables (cf., ppt 7-8, for

discussion of weighting). It may be noted (Tablet) that this simple average of

GRE-Verbal and GRE-Quantitative yields lower validity coefficients with

criterion variables than GRE-V or GRE-Q, whichever is higher. When GRE-V

and GRE-Q, as in.the present samples, have quite different individual

validities 'with respect to a c .terion variable, the GRE Total (or GRE Average)

will tend to have less validity than oRe of its components--the sum thus has

less.validity than one of'its parts. The point to be made here is that

composites of GRE scores that ..ave apparent "face validity" (i.e., appear to

be logical) may not in fact be appropriate. Empirical validation is needed for
all GRE composites.

In the present exploratory study, questions of relative weighting for
GRE-V, GRE-Q, (and UGPA in the case of Geology) cannot be addressed directly.
It is, however, of interest to call attention to the possible impact of
restriction of range within departmental samples on the patterns of validity

coefficients for predictors. jn.....the present situation, for example, GRE-Q has
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lower correlation with triterion variables than GU. in the Geology sample and

.higher correlation than GRE-V in the Botany 'sample. Questions of sampling

fluctuation aside, it is relevant Co note that the standard deviation for

GRE-Q is considerably smaller than that for GRE-V in the Geology sample whereas

comparable standard deviations obtain for.these two predictors in the Botany

sample.. The Geology sample is more restricted with respect to spread of GRE-Q

than with respect to.GRE-Verbal scores, a condition which tends to be

associated with somewhat lower validities for the variable characterized by

restriction.

Conclusions and Recommendations

As indiEated at the outset, this study should be thought of as yielding

first approximations in an iterative GRE-Validatiou process that is essentially

open-ended. The ftndings suggest _hat GRE scores contain information of value

when considered along with other information used in screening applicants for

admdssion. An anopialously negative validity for Undergraduate GPA with respect

to one of the criterion variables should not be thought of as providing a basis

fbr generalization--such a coefficient in a small sample may be influenced by one

ortwo aberrational data-sets. Attention has .been directed to two such data-
.

sets in the Geology sample.

The need for replication of validity studies is clearly indicated. Possible

directions for further examination of the validity of admissions.variables

(GRE and others) are suggested below:

The highly restricted nature of the Graduate GPA distributions_

involved has been noted. The fact that grades tend to be

distributed primarily over a one-point range In a four-point

grade scale tends to limit the utility of this variable as a

criterion. Faculty ratings appear to be a more predictable

criterion than Graduate GPA. Results of this study suggest the

importance of further exploration of the utility of systematic

faculty ratings of students in terms other than those specified

by routine grades-in-course.
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A variety of rating proceaures may be thought of as, being

"adidnistratively viable" and such procedures.would permit

assessment of Student performance (if Only for pujloses of

'research and evaluation) outside the traditionalGPA- system that is

conceptually more applicable to undergraduate than to graduate

settings.

Replication of one-year validity studies such:as those reported

, herein would be facilitated if rosters of first-time enrolled

students enrolling each year were developed by each department.

JRE scores, UGPA, and other potentially important admissions data

for each such student could be recorded. These rosters could be

updated with General Graduate GPA and other performance data,

including systematic faculty ratings, at the end of the first

year of graduate study (and subsequent years of study, as well).

Kenneth M. Wilson
June 197.7

Princeton, NJ
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Appendix C-2

GRE COOPERATIVE VALIDITY STWDIES PROJECT

Educational Testing Service
Princeton; NJ 08541

To: Participating Graduate Schools"
Date: March 1478
From: Kenneth M. Wilson

Subject: Tabular Summary of Selected Validity Study Findings

Attached is a tanular summary of selected findings of studies that have

been completed as part of the GRE Cooperative Validity Studies Project,

sponsored by the 'Graduate Record Examinations Board. The Cooperative

Studies have been concerned with the relationship of GRE Test scores and/or

Undergraduate Grade Point Average (UGPA), as available, to First-Year

Graduate Grade Point Average, as well as other criteria of performance

during the first year of graduate study. To date, validity study reports

have been prepared for 34 graduate schools; for several other schools data

are currently being analyzed and it is expected that a fewamore schools

will provide data (see list). The data in this summary reflect selected

findings of the 34 completed studies. The summary is intended to provide

general normative perspective to facilitate assessment and evaluation a --

trends and.patterns across graduate schools and departments.

The "common criterion" in the Studies that have been completed has been the

first-year Graduate GPA (GPA General), Other criteria such as ratings

or examination scores are very unevenly available. Table A summarizes

information regarding the number of samples for which data have been

analyzed by discipline or department. The number of samples varies con-

siderably across disciplines. This table also shows weighted Mein values

of-validity coefficients for GRE-Verbal (GRE-V), GRE Quantitative (GRE-0,

GRE-Advanced (GRE-Adv), and Undergraduate GPA (UGPA), as available.

The weighted mean values reflect degree of within-group covariation between

relative standing on the respective predictors and relative standing on the

Graduate GPA criterion in pooled samples of all individuals with predictor

and criterion scores. The coefficients indicate what the predictor-

criterion relationship would be in such pooled samples after all predictor

and criterion scores had first been standardized within each of the samples

involvedie., standardized within each departmental sample and then pooled

tor analysis.

In one or two instances a Critical Graduate GPA (e.g., grades in required

or common sequences only) or an average of two or more criterion variables

is involved, rather than the Graduate GPA General. Some clustering of

field/departments nas been introduced, as indicated in notes to Table A.

The data in Table A are of interest from several points of view:
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1. Numbers in parentheses following the number of departmental samples
involved indicate the number of samples vith Ns for validity coeffi-
cients that were equal to or greater than the number suggested as
the minimum target for the Cooperative Studies, namely, N 25,
which by design was to be reached by combining data for two succes-
sive entering cohorts of first-time enrolled, full-time, degree-
seeking students. In the aggregate, 86 of 137 Aptitude coefficients
(about 63 percent), 56 of 81 UGPA coefficients (about 69 percent),
and 27 of 69 Advanced Test coefficients (about 39 ,perctnt) were
based on 25 or more cases. The remainder were based on fewer than
25 cases.

2. The pattern of coefficients suggests the potential importance of the
predictor that frequently was "least available", namely, GRE Ad-
vanced Tests. Advanced Test scores tended to be missing for a
number of individuals in the samples under consideration. The
influence of availability versus unavailability of the GRE Advanced
Test score (or scores on other predictors) on the observed patterns
of w.lidity coefficients cannot be estimated. In a number of
instances, more than one Advanced Test (field) was represented in a
data-sample e.g., a chemistry sample may have included not only .

students with Chemistry scores but also one or more with Hathema-'
tics, Physics or Engineering. Despite missing data limita-
tions and occasional Advanced Test-field heterogeneity, the
wéighted mean coefficients for the Advanced Teats (which
reflect aptitude, motivation, and substantive achievement)
suggest their potential importance.

3. Generally speaking, the average values of the coefficients in
rable A clearly are consistent with the working proposition that
a positive association exists between measures of developed ability
and acnievement (such as GRE Tests and UGPA) and measures of first
year performance in graduate study, such as the Graduate GPA
general.

In evaluating the magnitudes of the coefficients, it is important to
recognize that the Graduate GPA criterion used frequently (typically) had a
severely restricted range, and was sometimes simply dichotomous and heavily
weighted in the direction of "passing" marks.* In the circumstances, the
size of tne pooled within-group average values of validity coefficients
undoubtedly are lower than would be the case if differences in student
performance were more rigorously and reliably reflected in the "routine"
grading process.

ig4hen dichotomIus GPA criteria were used, point biserial coefficients were
computed. Since the underlying criterion variable involved was actually
continuous, the point biserial underestimates the relationship of the
continuously distributed predictor to the underlying continuous criterion
variable.



Summarisation by Field and School

Tne data in Table A provide evidence regarding the typicsl levels and

patterns of coefficients by field.- Data summarised in Tables 1 through 11

show, for designated fields or groups of fields/departments (a) means and

standard deviations of predictor and criterion scores in each sample, (b)

. information regarding sample size, and (c) the observed validity coeffi-

cients.

Validity ,coefficients ire not.reported if based on less than N 10. In

such' cases, the sign of the observed coefficient,is reported to indicate

the direction of the relationship in the sample. It is important to note,

however, that (a) the typical level and pattern of coefficients in these

very small ,samples followed closely that for all samples as reported in

rable A, and (b). that the weighted coefficients derived from.these ex-

tremely small Aamples were included in developing the weighted mean values

reported in.Table A.

:lost Graduate GPA anr Undergraduate GPA scales were A 4, B m 3, C 2,

etc.; occasionally the GPAs reported by schools were on other scales. For

purposes of the summary presentation in Tables 1 through 11, means and

standard deviations based on atypical scales have been adjusted to maks

them roughly comparable.

En some instances, multiple correlation coefficients.based on missing data

correlation procedures are shown (in parentheses under the UGPA Column).

Unless otherwise indicated these coefficients are based on allsthe predic-

tors for which validity coefficients are reported. Multiples are not

routinely reported due to sample-size, missing data and other related -

considerations. The purpose in reporting multiple cOrrelations in these

small samples is primarily to provide some perspective on the potential

value of combining two or more predictors.

Several features of the data in Tables 1 through 11 are noteworthy, includ-

ing the following:

1.* Despite the limitations of missing data procedures, the multiple

correlation coefficients suggest that the test variables and the

undergraduate grade point record tend to provide some uniquely

important information about student performance-potential.

2. In examining the tables it will be seen that "useful" levels of

within-group validity are to be found in data for samples differing

considerably in level of scores on the GRE predictors.

3. The interdepartmental data provide useful normative perspective

regarding the range and patterning of validtty coefficients (in-

cluding occasional negative coefficients). The potential value of

the GRE-Advanced Tests, suggested by the average values reported in

rable A, is also suggested in the individual departmental analyses

where coefficients for the other available predictors may be seen.
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It is important to keep in mind that the coefficients in Tahiti' 1.through
11 have relatively large sampling errors due to the small size of the
respective samples. Conclusions regarding the relative validity in parti
cular samples of V, Q, and Advanced Tests, and UGPA call for the accumula
tion of a substantial body of empirical evidence derivable only through
replication of validity studies.
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Graduate Schools Participating in

. . Cooperative Studies
4.

School
01,

-

Air ForCe Institute of Technology
Auburn .University
Baylor University
Bradley University
Brown University
California State University at Fullerton
Florida,Techuological University
'Fort Hays Kansai State College
Harvard University
Hofstra University
Indiana University at Bloomington
Louisiana State University
Loyola University at Chicago
The Ohio State University
Old* Dominion University
Oregon State University
Princeton University
Stanford University
State University of New York it Stony Brook

University of Arizona at Tucson
University of California at Berkeley
University f Colorado .at Boulder
Univeraity of Hawaii at lionoluld
University of Illinois
University of Kentucky
University of Massachusetts
University of Miami
University of Michigan
University of Missouri at Rolla
dniversity of Montana
University of New Orleans
University4of North Carolina at Chapel Hill
University of Notre Dame
University of Oklahoma
Uniiersity of Texas at Arlington
University of Virginia
University of Wisconsin
Virginia State College
Washington State University at Pullman
Wayne State University

4 4,

.r.



table A

lemmeify Of Data Submitted and Observed Validity Patterms,
Sy fields Glad GPA Criteria*

P1e 14/ - :NOV qf ,Skasles
Department GRE4 01444 4101-.Adv uJ

(Apettudel
3014:r ligil.".11L

Siestiencess
Chesistry ,.

tagineerins:
mathematics" ,

Physics
Geol. Geophysics

Esenomics

Anthrepolsgy
Education'
English

1 . Mists', .
Pol Science-
Psychology

Sociology
f

Library Ssi
Pine Arts'
music
Philosophy

Laegiligesh

,

22 (12)* 13 (2) 14 (5) .19 .25 .37 .26
1: ( 6) 7 (5) 8 (7) .06 .2$ .31 .31
10 ( 4) 4 (0) S (2) .28 .30 .28 .20
6 ( 3) 2 (0) 2 (0) .32 .23 .35 .30
5 ( 3) 4 (3) 2 (2) .0$ .16 .19 .29
S ( 1) 4 (1) 1 (1) 4 .03 %06 .11 37 is*

.6 (4) 3 (3) 3 (3) .09 .34 .43 ..27

3 ( 2) . . 1 (1) .26 .21 .04 **
7 ( 6) 2 (2) 5 (S) .18 .12 .34 ;24.
6 ( 2) 3 (0) 4 (2) .41 .24 .a$ .22

10 (10) 7 (3) 8 (8) .31 .26 .21 .30
4 ( 4) 2 (1) 3 (3) .43 ,t34 .49 .18
12 (10) 7 (5) 7 (6) .24 .26 .37 .22

7 ,( 5) 3 (1) S. (4) .43 .30 .56 .55
3 ( 3) . . 3' (3) .32 .32 .. a .33
6 ( 6) '.-, - - 5 (5) .33 .26' .31

, 3 ( 3) 2-(L) 1 (1) .24 .11 .21
5 ( 0) 2 (0) 2 (0) .23 .14 .23 .56

5 ( 1) 2 (0) 2 (0) .31 .20 .45
,

m0TE: The validity coefficients shown are weighted averages of obtaieed coat*
(talents. Patten* of medians are $ lar.

is in parentheses indicate the mower of singes for which :023 or greater,
based on data for Ode years-4974-75 sad 1973-76 in almost every instance.

**Coefficient based on ono sample only.

4tacludes Oceanography. Marine Environmental $41464414 Al.lied Health Science
b
tncludes Engineering and fecilities

c
Includes Computer Science. Applied Meth and Stet

d
tncludes Vocational and Adult Education, Educ Administtation

fe

includes Public Administration . .

tIncludes Social Work. Urban Planning, Public Policy Studies

`Includes Speech and Theater. Drama 4 Communication, Speech 4 Ccom. and Journalism

h:ncludes two Hispanic. one Germanic, one French, and one undifferentiated foreign
Languages 4 Literatures
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Melo 1 Page 1 2 pages

Summary f Validity Catffitientil ft', 481 and
UGPA Predictors vorsus PirstVear Graduate

4,4

SIOLOOICAL SCIENCES
=11111=1111,

tchool (codtd) Prod tuns mein 6 a.d. Yalisittv COO(tctont
Cs / costii44,4144) cat-v dat-4 GROmAdv UGFA GAIRV 48C-4 414.40 uPGA eSTAWgeb

0441111 6 s.d.

ma School 007

(80.80.--.80)

MiSD School 009
(17.17.13.17)

School 046

-

M&D School 080
(13.13,14.)

ma) School 080
(13.13.-w.19)

M School 087
(4.28,I6.--)

M&D School 097
(26.264242)

M School 122
(23.25,23.23)

mid) School 123
(Z9.29.20.28)

IM4' School 123
(.3.43.11.43)

MO School 145
(31.31.--.37)

;um School 1»5
(36.36.».33)

M 40noi 71,9

,i).11.--.-)

teelegymfishorlos

524 $80 S. 2.99 .21 .26 .24

02 8$ 0.39 CO .43) 4.34

Otology
(62) (70) (59) 3.34 .27 .47 .34 .32 3.41

2. 17 23 0.33 tit .66) 0.31

Percentiles Otology.

*20 663 734 .. .06 .02 .01 1,81

99 241 iop

botany

0.21

398 391 660 .32 .43 .20 3.70 .

64 89 87 0.30

Zoology

620
92

652

39

S. 3.31

0.29

m.03 .02 -m .13 3.20
0.60 .

Medical Center

363 630 613 m.011 .11 .41 0011.0.1. 3.03

106 83 88 0.66

Otology

331 653 686 3.36 .05 ..07 .26 .16 3.41

76 74 66 0.33 0.36

Otology

495 366 600 2.91 .48 .32 .61 .33 2.95*

105 109 104 0.36 '
CR a .42) 1.12

Zoology

340 391 662 3.13 .24 .56 .36 ..07 3.42

118 93 9$ 0.38
0.61

Forestry

473 355 395 3.03 .48 .18 .41 .31 3.40

106 94 93 0.32

biology

0.43

617 674 OM. .3.41 .29 47 .23 3.56

96 79 0.33
tit .44) 0.33

Natural Resourcis

387 . 612 3.28 .33 .31 S. .21 3.42

82 98 0.43 (it .38) 0.33

Forestry

:67 630 .03 .36 OW, MP 3.60

77 87
0.31

hot*: multiolt correlation coefficients (4 values in oarentheses
in uGPA colwen7 are not r000ptoo in all instances Out ori-
414fitY to Sawa* sitt and/or issing data Considerations.

&Indicates degree orientation of students in sample: M master's,

M&D both master's and doctoral candidates included, M+ largely

master's, with several post-master's doctoral students included.



Table 1 (eon's) tag* 2-of 2 paste

Summery of Validity Coefficients for 441 and
VOA rediotrs versus PirstTeer 4rOduoto

6PA

SIOLOOICAL SCIVICiS

Scheel (coded)

2L1 coefficient)

ggg.treOctor lief; 4 s.d.
%gag gggA41, um

Vm114tiv coefficientau.v 414.44 Ott.Adv 004
Ors4(04
sgaa 4 e.g.

?a School 169 392 609 714 3.29
BOUM,
.29 .29 (4)0 .40 .3.75

(13,13, 8.13) 102 . 7$ 00 0.43 0.21
Microbiology

School 169 566 600 377 3.13 (4)0 (4)0 (4)0 3.61

(6.6.3,6) 41 75 54 0.3$ 0.28

,M&D School 169 60 665 733 3.17
Zoology
.06 .22 .21 .45 3.59

(13454344) 62 37 67 0.34 awl*. 0.23

Siology

FWD School 147 310 588 628 3.19 40 .35 .37 c .34 2.08

(43,43,42.52) $6 90. $3 0.34 * .46) 0.54
Wino invironsental Science

School 204 572 656 -. .07 .21 3.42

(21.21....4.64 41 11 0.36

School 231 564 621 3.28
Zoology
.60 .72 * .6,13 3.65

(19,19,-,19) 96 94 97 0.35 0.40

Allied 04alth Seise**

M School 231 529 567 .07 .06 3.00

(43,43,-,--) $6 105 0.73

M&D School 248 536 591
Sot4sYlVicrobiology
.18 .42 -. 3.45

(10,10,--,--). 101 100 0.53

M&D School 251 569 677 3.42
Oceanography
.15 .07 .31. 3.51

(3404, --,34) 105 82 0.2$ 0.29

Siology

School 293 556 594 679 -- .80 .03 .13 - 3.66

(11.11,10, -.) 94 60 73 0.32'

Speech and Searing Weace

ill School 009 530 551 3.31 .28 .34 .44 3.37

(22,22, -.22) 62 73 0.37 (I .56) 0.41
Spook 8 Rearing - 04 Ora. & 04 Crit.

School 095 468 451 3.14 .15 .05 - *43 3.73

(20,20, -.20) 46 91 0.26 4.23

Note% multiOlt Correlation coefficients (ft values in Parentheses
in UGPA coluon) are not reported in alt instances duo ori
eerily to sample site and/mr missing data considerations.

Coefficient based on less than 10 cases; sign indicatis direction

of relationship.
a Indicates degree orientation of students in sample: ? = not indicated by

department, M&D both prospective master's and..doctoral students, M = master's

only.

a
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TalbLe 2 4

loolsopy of validity Coefficient* for Gat and
%WA Peadistors versus firstYear Graduate

c,ma

M&D

M&D

M&D

M&D

M&D.

M&D

M&D

4PA

CILIntiralf

4,

6

%

Sono*/ (coded)

(annotation)

Predtccgr mean 4 444. VaLlidir coefficient Grad qu

bMSif ORK.1 CRIC-Adv WA 0111.01 0114,Q OLDNAlsir UNA seam 6 s.d.

School 293.

(10.10.-..-o)

School 169
(14,14, 8,14)

School 118
. Toyotas

(19,19. --,--)

. Sonfotelga
(21.21.4..4.4

School 204

(28,28.270-)

School 231

School, 221

(52.32,43,49)

Scnool 143

(29.29. --.441)

School 046
(1545,14,27)

School 009
(12.12, 9,26)

School 231
(43,43,41,32)

Scnool 097
(94,94,87.133)

433

111

579

103

320

80
514

97

497

134

..

616
94

601
94

533
114

603
71

525

99

581
96

649

114

661

73

687

79
626

SO

64$

104

..

602
75

706
80

657

92

698
66

654

46

703
13

.

..

a,
..;

565

79

..

....2

663

..,

667

71

....

671

111

669
85

660

92

700
77

..

3.1$

0.45

..

...

..

3.42

0.35

3.38

0.38

314::

3.25

0.35

3.43

0.33

3.27

0.38

3.54
0.29

,

.21

.44

.09

.21

-.11

..

.4.21

.41

.04

.22

-.21

.19

.44

.13

49

.43

4.3: .

..

.17

.46

.37

.32

.50

.34

046 ...

.

(4.)..4 -.03

0

.. ..

.. ..

.55 ..

.. .44 %

.24 .37

.. .3$

(G .311

.41 .11

(1 m .34)

(I.)* .21

.59 .58

.31 .29

(1 a .47)

3.04
0,37

3.23
4446

3:19
0.60'
3.00
0.35

3.18
0.50

3.28
0.34

3.12
0.31

3.02
0.69

3.48
046

3.42
0.47

3.29
0.34

3.49

0.41

Note: Multiole correlation gpeffitients'(R values in parentheses
in UGPA column) are not reoorted in all instances nue ori=
gorily to sample site and/or missing dita consioerations.

'Costtltient based on loss than 10 oases; sign indicates direction

ot relationship.

aIndicates degree orientation of students in sample: M master's, ? not

designated by depaqment,.M&D is both prospective master's and doctoral students.

4
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1.% ftsi

el
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$4emary of Vilidity Coefficionts for GRI and
UGPA Predictors virAum PirstYoar Graduate

. IPA, .

vicentatIK kItD uLATED nuns

A 409.

School (coded)

(11/Coatioisat)

4
win siwa.. 44, V0r coon:ai
013

m
Q 044tv CCU UV. U41.PI 6111.Adv UNA

ma

MID

MID

Schee/ 069.
(32,32,0832)

School. 118
(5.3-.-)

M&D School US.
(19.14.-.)

School 167
' (11.1141,4)

School. 162
(13.13,15,130

School, 204 it

School 246
(13.3). --.30)

School 246
(I:00.-40)

497
$7

. 352
334.

32.4
75

306
74

485
68

41,9
120

556
107

507
.64 .

MAD School 293
(19,19,--,-.)

M&D School 293

...pnily

633. 35$
123 72

fr.

640
82

694
56

,601
106

673

3.26 galimsti (..)*
0,23

455 3.2.2
68 0.40

513 3.94
97 0.43

681 709
102 100

06.13

Chemieal Casiseeting (fot.)

(.0)* (4)*

Chemical Zogimeatimg (amen.)
34 .46 101.

3.ss
0.33.

3.40
0.2.1

3.49
0.34

Ingloostiag lisessesdit Mr.?
.26 .48 .74 (4)a 3.60

0.20
losissocisslishagamot (=dor.)

.12 .30 .03 .41 3.62
0.26

tlectsical Zagisserias
.24 .42 (*)*

- *. e

.24.21
0.39

2.56
0.35

385 652
66 66

tlectsiosl Ensiaostias
.48 .34 .61

latitietsilalitsossat

Civil Essiaeorieg (for.)
.11 .30

Ci vil taglasoring (oonier.
433 649 .30 ..47
101 67

3.41
0.27

3.51
0.38

3.72
0.16

3.46 '
9.41

3.57
0.52

Motet Multiote toreeiltion tddfficient, (R values in oarenthesos
in uGPA column) are not reoortegbin ill instances du* dri
*Airily to samol size and/or missing data Considerations.

Coeificint based es less then 10 cases: sign indicates direction
of relationship.

a
Indicates degree orientation of students in sample: M = master's, MID =

both prospective mastur's.and doctoral students.

.
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Summary of Validity Coefficients fop 44Canet
U$PA PredlAters versus FirstUer 4reduati-

r SP& ,

e

M C MITTPR 8CT.ENCE ICONOMICS

School (cooed)

/ coefficient)
0111111111

lored/clr !amen s.d
443111;Qe11:14414120i

.0t0L044
cat-ir SAUL GatAdv UCPA WWI

p. athematic*

D
a School 101 574 744 741 3.71 .36 a.01 .34 .32 3.03

(13.13.12.14) 74 23 90 0.30 0.41
Computes Seisms*

MID School 132 610 Z04 (673)11 aa .23 .04 .22 3.04

9$ 74 119 04S
ChemAtathomatios

School 169 S99 687 3.25 .55 .44 aa .29 .3.35

(18.18. -.18) 10$ $3 0.43 0.47

Mathematics

M&D School 204
-. °am)

338
115

703
36

-a .24 .40 3.37
0433

Applied Moth

MOD School 204 48$ 661 .27 .27 aa 3.32

(40.40..-...) 123 102 0.49
Computes icieace

M&D School 204 547 691 .34 .31 aa 3.79

(28,28...s...) 137 94

gceneeics

0.41

Schoo1.033 680 712 790 -.14 .01 .49 3.03

(370724,-.) 97 42 93 0.59

2comemics

FAA). School 097 36 .75 65 343 .05 '.29 .33 .16 3.60

(43.43,4348) 26 21 23 0.35
konosics

0.36

M&D School 118 508 610 .06 .27 3.46

99 76 0.26.

Economics

School 145 597 700 3.54 .17 .37 ..02 3.15

(36.36,-.,37) 74 65 0.31 (I's .38) 0.40

Economios

M&D School 204 473 533 .37 .56 2491

136 121
geOnoliss

1.00

M&D
School 320
(.9..9,41,50)

587
102

672
83

645
$5

3.16
0.54

.14 .55 .33 .53

(i= .71)

3.46

0.46

'Mote: multiple correlation coefficients (4 valuta in 04rentnesks
in UGP. column) are not reoorted in all instances duo Ori
Parily'to sisolf Silt and/or missing data considerations.

*tight different Advanced Test fields, largely Methesetics: no
Computer SCL*4C4 Scores.

ik*
Pereoocile reeks

aIndicates degree orientation of students in sample: D = prospective doctoral

students only, M&D = both prospective master's and doctoral students, M a

prospective master's only.



D
a

M&D

MEAD

.M&D

Table 5

Lesary of validity Coefficionts for 444 and
U4PA Predictors versus Pirst*Yoar Graduate,

OPA

PliTSICS,'CtOLOCT., CLOPAYSICS

School (coded) Predictor sems 4 s.d.
($ / coefficiano CAS-V 0A11.4) COSAdv VOA

School 035 613 746

(37.21,28.) 101 67

School 035 6* 746
(16,16,15, -*) 87 58

School 035 613
5.-) U.0 44

815

122

685

89

WOO

Validitv coofficieni .

cu-m capKi GitE-44v CNA

PhyeSes"
.06 4,44 .10

ITALIA.?
sots 1.4.

ale 3.36
0.48

Geology
60. ...06 .04 0. 3.72

ArN 0.18

(-)*
0.39

Geophysics
743 724 .01 .31

School 046 588 720 744
(41,41,40,43) 99 69 97

School 046 575 642 .660
(39,39,32,39) 105 76 82

School 097 617 749

(98,98,99,108) 91 53

School. 101 SS6 696

111 79

ONO 3.83

Physics .

342 . .02 .16 .31. .23 3.57
0.28 CA .404 0460

Goology
3.21 .09 .14 .18 .37 3.51
0.36 (Rs .37) 0.26

743 3.60 .01 .17 .11
99 0.31

.31 3.44
0.40

Physics
$79 (44* (41 (+)* 3.26
97 0.37

School 248 522 606 559 2.99
105 81 63 0.24(24,24,23, 24)

School 293
(9.9. -. )

School 293
tS.S.--.)

472 604

62 71

579 715
138 37

Goology/Coophysics
13 .03 .14

Geology

( -)* ()*

Physics

(+)* (49*

.27 3.47
0.33

MEM WPM/

3.80
0.33.

3.57
0.37

Note; Multiple correlation coefficients CR values in parentheses
in uGPA coLunn) are not recorted in all instances due Pri-
mal-icy to salsote site and/or missing data considerations.

*Coefficient based on less than 10 cases; silos indicates direction
of relationship.

a
Indicates degree orientation of students in sample; D 01 prospective doctoral

candidates, Mila Is both prospective master's and doctoral students, :I master's
only.
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Tablt 6

Summary of Validity Caeffitietos for 418 and
UOPA Predictors ViPSUS firstYear Groduott

PA
MUSA. MACS. COMACUCATIOA. THUM

Da

M/D

WAD

MD

MAID

m4E1

m+

MSD

M&D

SCR401 (coded)

(3 t coefficient)

Predictor Mffn & $.d. ValLgirt goot4ciont -SIAM&
moo s s.o.catv cat-Q 08AAdv UCPA CallV GAS-14 CRS*Adv UNA

School 015
(21,2419e...4

School 123
(24.24,17.23)

School 132
(19.19.18.23)

School 143
(46,46.-.4)

School 204
(23,28.20,-...)

School 2:1
(32.32.48.51)

School 107

School 12
(31.30.32)

Scaool 123

06066-06)

School 123

School 145
l39.39.--.39)

Scaool :31
t60.60.».72)

School 231
(44.44.33.....)

699
83

581
116

648
ill

663
66

390
129

652
86

492
88

477

117

522
90

476

118

537

97

364

109

645
94

5
in

504
98

516
109

348
101

494

150

572
102

473
102

438
111

477

99

433

78

509

108

490

114

329
99

62 1:

97

559
79

633
al

381
99

591
77

..

....

011.011

ONO

41101110

=011

592
87

3.25
0.50

3.49
0.26

3.60
0.32

3.59
0.27

2.11
0.41

2.91
0.36

3.07
0.31

3.50

42.26

3.08
0.39

.13 . ems

Isslish
.30 .21 .26

(Ii .38)

Sag/leis

.22 .04. .40 .29
(a. .51)

English
.23 .18 .00

(Rs .38)

.72 .45 .62

English
.44 .34 .40 .19

(as .59)
Speech mid Comritcatiott
.41 .42 -- .31

(Rs .43)*
Drams sad Communication
.27 .23 .30

. (501 .36)

Speech sad Theater
.34 .23 -- .27

(A 36)

Time Arts
JO .13

Speech and Theater
.35 .13 .30

(A .43)

Jouraslism
.21 .34 .33

(A .43)

Z1.343.411.

.22 .15 .17

3.76
0.83

3.65

0.35

3.63
0.29

3.62
0.34

3.68

0.29

3.07
0.39

3.54
0.49

3.62
0.36

3.42
0.49

3.54
0.41

3.42
0.35

3.57
0.29

3.63

Note: Mu(tiole correlation coefficients (R values it+ 04etAthests
in USPA column) are not reported in all instances cue ori
mmrity to sample size and/or missing data considerations.

*This coefficient is for a composite of predictors used in

admissions., 411P

a
Indicates degree orientation of students in sample: D = prospective doctoral

students only, MID = master's plus some post-master's doctoral students, M =
master's only, M+ = largely master's plus several doctoral students with
master's degree.
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Toils 7

Summary f Validity Coffieionts for 041 and
U6PA Prdittrs versus PirstYeer 6roduete

CPA

SMOLT, Lite !MOUS, APIRROPOLOGY

School (coded) npAn s.d.
(4 / cooiticione) =or 0.6-44v W.104

D
a

School 033 690 603 395 +
(36,36470.) 70 08 $4

M&D School 046 613 333 363
(31,31.13.) 87 90 60

.School 040 601 341 3.39
(36.36,-.08) 113 107 0.42

School 097 612. 338 363 3.36
(30930.26932) 87 94 76 . 0.34

School 403 394 332 337 5.42
(34.34,2646) 91 121 SS 0.38

M+ Senool 123 389 320 334 3.14
(17.27.14,27) 87 111 $1 0.31.

MID School 143 647 546 3.33
(48,411.--.11s) in 99 126 0.33

.School 14$ 6Si 574 3.32

(37.37.-43) . 78 103 0.32

MoD School 221 649 602 394 3.62
(43,43,43.32) 80 107 73 0.28

M+ School 231
(26.26.22926)

603
109

509
121

570
79

3.34
0.30

M&D School 009 642
90

582
83

MAD School 145 649 580 3.62
(39.390...47) 118 109 0.30

MID School 204
t19.19.--.--)

502
143

48

Yalidigv eaffftetent
WW1 01.14 0.1Adv UPGA man 6 s.d.

a:1,91.1 .39 - .39 S.

Ilistory
.10

Ristory

.20 .03

Ito .44)

.213.,

.16 .14 .02

11story
.06 .26

Ilistory
.31 .45 .13 .63

11story
.38 .36 .72 .38

( Ra .69)111

Ilatory
.20 .20 .20

Asian Studios
It .29)

.66 .33 .12

( al .66)

liscory
.29 .22 .36 .33

( 1. .62)
1lstory
.42 .43 .02 .43

Anthropology
.07 .11

Anthropology
.41 .30

Anthropology
.31 .20

3.36
0.33

341
0.24

3.33.

0.33.

3.47
0.31

3.64
0.31

3.47
0.31

3.42
0.43

3.33

0.46

3.26
0.44

3.46
(a. .36) 0.37

ONO

.06
1.01 .46)

S.

3.62
0.37

3.38
0.40

3.45
.0.37

Mott: Multiolt correlation coefficients (A values in parentheSeS
in UG$04 Gluten) art not reported in all instances au* ori''
marily to sample site and/or missing data considerations.

Coattloteat baud on V, Q. aad OM. oaly.
a
Indicates degree orientatlon of students in the sample: D .1 prospective

doctoral students, MAD is both prospective master's and doctoral students,
M master's students, M+ w largely master's plus several doctoral students
with a master's degree.
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Summary of Validity Coefficients far ORE and
u4PA Predictors verses PirstYr Graduate

GOA

POL:TICAL SC2, PUSLIC 40MIS2STRAT1011, SOCIOL, URSAS ILAN. S0C2Al WORK

MAID
a

Soma (coded)
(6 / coefficient)

Predictor mean 4 o.d, VAlidtcv coefficient OrafLOPA

0It-b 018-44v U0,4 Gat-V 00441 QIIAdv UPCA .measr 4 c.d.

School 143 612 604 3.39
ev44s4s4 s s
.44 .46 ...No .30 3.44

(30.30, -0..36) 117 147 0.44 01 .49) 0.42
Public Administration

Pt SchooL 221 527 503 461 3.16 .32 .30 .04 3.10

(40.443;14.39) 103 122 76 0.47
..24

.33) 0.37

Politica1 Science

M&D School 231 582
114

576
136

.33 .26 3.49
0.34

Govt. and receipt Alfalfa

M&D School 32a 621 569 351 3,44 .53 .34 .49 .14 3.39

(79.79.61,69) 86 112 83 0.39 Ot .39) 0.32

Sociology

MEAD Schodl 046 555 509 550 3.01 .41 .34 .31 .64 3.64

(27,27.26,27) 132 128 97 0.54 .76) 0.29

Sociolory

M&D School 097

(9.9.9.-)
600
69

551
89

584
85

.m (19 * (+)* (4) 4"1 3.74
0.20

Sociology

M. School 122 497 466 500 3.00 (+)* (+)* (+)* (+)* 3.36

0.7,6.6) 126 67 77 0.31 0.46

Public,Policy

Pt School 145 597 625 3.41 .30 .69 -- . 34 3.23

96 125 0.41 (a .80) 0.49

Sociology

School 145 601 606 3.42 .44 .26 .47 3.46

(27,27.."..36) 110 115 0.47 (R .65) 0.40
Urban Planning

Pt School 145 494 519 3.15 .27 .29 -- .54 3.35

111 142 0.40 (a .38) 0.32

Social Work

Pt School. :93 340 489 .43 .14 - 3.42

93 10: 0.36

Note: multiott correlation.c0officients CR values in parentheses
in uGPA column) are not reported in ail instances due pri-
matily to samole size and/or missing data considerations.

Coefficient based n less than 10 cases; sign indicates direction

oi relationship.

a
Indicates degree orientation of students irt the sample: MO both prospective

master's and doctoral students, ki master's only.
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Taste 9

Summary Of Validity Coefficients for CU ono
U4P6 Prodiotors Versus firstYast Gesduati

41.4

PSYCSOLOOT

SltWol (coded)
(g / costal:60w

tred4tor moon 6 s.d. .11LdAt coo(fictont Crod,ON.
cag-v cag.4 Gas*A4v CCPA C28V CISQ CIIIAdv UPCA

School 221 640 638 623 3.63 .42 .43 .38 .22 344
(43.43.33.42) 404 2.04 13 0.26 CR. .31) 0.35

M&D School 143 663 655 3.62 .33 .33 .17 3.62

cat.ss.--.89) 96 118 0.34 ( a .38) 0.34

it School. 122 337 368 3.03 .20 .13 .32 3.10

(34.34,-.340 83 84 0.43 ( la .44) 0.71

School 087 632 619 640 ...07 .17 61114D 3.33

(2543,110-0 107 94 81 0.39

M School 113 311 348 3.40 .44 .21 .32 3.72
(67,47.46,) 86 93 0.40 (Ks .60) 0.23

School 068 567 $44 .18 .21 -- 3.63

(27,27,..,..) 103 104 (Critorion Grk Sea Critical) 0.48

School 093 609 614 609 3.20 .07 .19 .17 .18 3.62

(22.22.22.22) 68 91 38 0.41 0.32

School 297 621 627 -.36 .19 -- 3.79

(20.20.-.) 60 100 0.24

M&D School 097 621 648 639 .14 .11 .23 3.82
(76.76.760-) 63 93 72 0.17

School 069 666 653 643 3.43 .22 .48 .71 .01 3.34

(32.32.30.22) 70 64 $O 0.26 0.30

D. school 132 622 617 605 3.42 .32 .34 .48 .11 3.58

(33.33.4741) 101 111 90 0.40 ( RID .64) 0.33

School :03 598 181 *04 .06 .13 .42 3.58
7: 84 59 (Average ot CPA sod Dept. Rating)0.60

M/D School 123 548 564 576 3.28 .16 .31 .22 .29 3.39

a7,2:,13,26) 411 79 0.41 0.16

Not*: Multipl Correlation coefficients (9 values in oarentheses
in UGP9 column) are not retorted in sll instances due ori
marity to sanole size and/or oissing data considerations.

a
Indicates degree orientation of

master's and doctoral students,
? not indicated by department,

students.

students in the sample: M&D le both prospective

D doctoral candidates, M master's candid:ites,
M/rin master's plus wee post-master's doctoral
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UM. /0

Susert if Vlidity Cofficients ter 401 nd
UGPA Predieters Versus N1,8440/flit Graduate

IPA

toocArits Ltitallt $Ctt$Ct

School (geese)

(X / ovenilient)

04.:raligAr MdfM4 so).
48810 t0PA

A

1,411441v **Pfti*Pme Grad Clka

CAS4 0441 Gitimadv OP0A seas 6 o.d.

411 Scheel 007 446 461 IPSO . 2.0
71113.00:81i AMA. 1141

.24 3.7$
(41,41.gi'AL) 69 116 0.37

,.33)* 030

School 049 445 460 473 . 3.06
Uufu.to13

.33 .10,6 3.70

(44,44,27,23) 49 $3 63 0.40 .40) 0.21

Speeial td
14 School 122 .20** fiete ONO 3.32

V6 0.61

IdUCitIOD

244D School 145 526 521 3.22 .33 . .22 .36 j 3.60

(30.30,-,49) 116 131 0.47 S. .39)

tducation

0.40

1414 School 231 527 519 323 3.11 .16 .26 .34 .19 3.6$

(82.82,32.190) 122 123 13.4 0.39
4

S. 47) 0.25

Physical td

School 297 430 473 WM0-.22 .29 $.54,

67 to 0.30

Administration and Supervision

14 School 323 424 471. 2.74 .13 .11 .14 . 3.60

(27.27.--.7) 7$ 93 0.41
locosional-Tochnical S4

0.36

School 332 467 314 'AS . .23 de- 3.73

(11,12,.,-.) . 94 44 0.31

Library SCIAUCG

M School 02$ 52$ 456 3.12 ...14 .30 ai .33 376

(27,211,--,28) 97 125 0.39 0.27

Library Scift441

MO School 145 594 323 3.42 .46 .59 .44 3.32

(51,31,....,52) 99 123 0.42 S. .77) 0.32

Library SCUMS
School 221 410 533 3.26 .47 .59 - .15 3.07

0.6.36.-.33) 109 121 0,67 S. ,63) 0.32

Mott: multiole correlation coeffic.ients values in parentheses
in UGPA column) are not rootirted in all instances out Prii
marily to sample site and/or missing data considerations.

*Cross-validated composite of -predictors.
00RE Total (V*41/2) oaly was reported.

aIndicates degree orientation of students in the sample: M = master's, M&D =

both prospective master's and doctoral students.
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Tante /1

intimacy f Validity Coefficients for Git and
UGPA Pridistors verstiS PirstYOar Graduate

GPA .

LANGUAGES, MUSIC, PitLOSOPVI

Ns Da

School (coded)

(V / coefficient)
?nigger %can 8.4.

Giiof WW1 GWA4v UMM

School 221 369 502 350 3.39
(19.1549.14) 123 120 63 0.26

MAID School 221 447 446 $42 3.36
(14,14,14,140 131 110 102 0.49

M&D School 204 538 471
(10.1000-) 1.03 79

M&D School 204 319 339 4. 4.
( 8, 8,-.60.4)

MAID School 293 571 339
(37937, -se.) /11 126

)1 School 169 305 516' $07 3.23
(41,41,38,33) 101 113 74 0.37

School 123 477 482 312 040 .

(37.37.13,--) .121 73 106

Mig0 School 204 541 315 01010

(66.66-,--) 132 147

D School 033 668 700 771

(.9. 9. 9.--) 32 99 81

Hid) School 101 673 644 -- 3.36
(16,16, -s.16) 60 72

M&D 3chool 1.43 693 637 3.66
(24.25.--.24) 59 86 0.13

Schoo/ 204 639 569 691 ONO

(17,17, 9,--) 9! 103 99

S.hool. 231 656 628 OM*

83 136

School. 231. :521 48$ 517 WINN

04.34.34.-) 93 97 61

.11.

V44,4d4g, colf(icient ,Grad GPA
411.41 41*.Adv ma man 4 s.4.

sWasb.434 .30

Mattis%
.37

Getman
.37 4'47

Spanish
(lb)* ()*

ISO

WINO

?exalts Lint 4 Lit
.23 .10

Musts
.31 .38

4.17
0.27

0.36

3.68
0.29

3.67
0.4$

3.39
0.33

.18 .23 3.70
(1. .33) 0.24

Musi.4
.11 .09 .29 3.65

Music
14 ...04 NINO

Philosophy
(4.)* (..)* ()*

Philosophy
.37 ».44 s
Philosophy
.29 .01 40,

Philosophy
.42 .22 (O.

Philosophy
.26 .50 --

Music

.29 .02 41

.24

.77

4.

0.32

3.83
0.34

3.81
0.22

3.25
0.33

3.44
0.37

3.71
0.27

2.93
0.78

3.5.
0.28

Note: Multiote correlation coefficients (a values in sarantnesesin twos column) are not reported in all instant,* Out ori
sanity tO aisOl0 site and/or Misfit's data considerations.

Coefficient based on less than 10 cases; sign indicates ditecion
of relationship.

a
Indicates degree orientation of students in sample: MO both prospective

master's and doctoral students, M master's students, D a doctoral students,
D+ u primarily prospective doctoral students with several master's students,
M+ u primarily master's students with several prospective doctoral students.
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Appendix?

Examination of Departmental Stmples with

Deviant Weights for Predictors
;
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Appendix D

Examination of Departmental Samples With Deviant

Weights for Predictors

The test results summarized in Table 16 indicate that the data
Conform generally to the common-weights hypothesis. However,'what

about the deviant departments? What.characteristics in the data Pe*

be associated with the observed outcomes? TO shed light on these
questions, a detailed examination was made of the data for all

departments in which one or morejoredictors was lldentified.as having
a slope.differing.significantly froi the pooled estimate.

Table D-1 shows zero-order validity coefficients for V, GRE-Q,
and UGPA, as available, for 12 departmental samples in which sone
deiiarture from.the common slopes hypothesis was indicated. Slopes

for the variables that are specially marked were different from

,pooled estimates in the V, Q, and/or the V, Q, UGPA analyees. It

pay be noted that of the 15 marked Coefficients, seven arepositive

add eight are negative. In almost every instance, examination of the
original data for the samples involved revealed certain conditions
that help to account for either the unusually high positive coefficients

(and the correspondingly large positive regression weights) or the

theoretically anomalous negative coefficients (and the corresponding
negative regression weights). ,

Detail regarding each sample is provided following a. general

summary of the basic patterns of findings regarding the deviations:

Positive deviations. In four samples characterized by
unusually high positive weights for GRE-V and/or GRE-Q, the
observed result is associated with One or more atypical data

sets (in the comparatively small samples) for individuals who

are in certain identifiable ways "atypical"--i.e., members of
minority groups with a very low test score and also very low

graduate school grades, and/or foreign students for whom English

may not be the native language.

In the sample of 11 students for Biology (B):.for example,

one student (foreign by inference from name) presented a GRE-V

score of 320 (2.51 standard deviation below the mean) and earned

a GPA of 3.07 (1.84 S.D.'s below the mean). Without this data

set, the sample coefficient would have been .42 raiher than .80. .

The "inflated" GRE-V coefficient for Chemistry (F) is accounted

for by one data set (foreign), while the unusually high GRE

coefficients for Zoology (J) and Psychology (I) are heavily

influenced by data sets for two and eight minority students,

respectively, with atypically low GRE scores and graduate GPA.

Departments are identified by letter in the detailed descriptions

which follow. Letters are as indicated in Table D-1.
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Table D0-1

Validity CoeffiCients for Predictors in Departmental Samples

,with Deviant Weights on Designated Predictors

Department (School) Validity coefficient for predictor

CRE-V GRE-Q UGPA

Chemistry (A) 52 -.21* .17- .37
Chemistty

.

(P) 13 .40* .15
. .03

Biology (B) 11 .80** -.03
Botany' (C) 15 .32
Biology (D) 26 .05 -.071 .16
Zoology (.1) 19 .60 .7211 -.13.

.

Psychology
,

(H) 20 -.36** .19
Psychology (E) 27 -.16*** -.31*** .29
Psychology (I) 51 .52*" .5419 .11 .
Psychology (C) 46 .44 .21'

4

History (A) 46 .29 .22 53**
History (C) 25 .08 ..32***

English (None)

A

Note: If the coefficient for a predictor is not specially marked, the
corresponding weight was not identified as differing significantly
from the pooled estimate.

*
Corresponding weight deviant in analysis with Q constant but not with
Q, U constant

t*
tCorresponding weight deviant

***
Corresponding weights deviant in analyses with V, and with V, GPA

1Corresponding weight deviant with V, UGPA constant, but not with V only

ft

#Corresponding weigNt deviant in analysis with but not with V, URA
constant
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No specific sample characteriaties could be identified

to help "explain" ihe atyPically high positive coefficients for

UGPA in two samples.

NegatiVe deviations. In samples with Anomalous negative
coeffidients, outcomes were associated.with one or'more of the

following conditions: (1) one or two extremely atyptcal.data

sets or outliers [Chemistry.. (A), Botany (C), Psychology (H),

History (C)] which heavily influenced results; (2) extremely

skewed grade distribution Isee especially Psxchology (B)];

(3) minority and/or foreign student (see Chemistry (A),

History (C)]; or (4) cotfounding interactions between level of

GRE-scores, level of GPA, and year of entry [Biology (D)].

Detailed Description of Departmental Data
I.

It is helpful first to consider the samples in whichin atypically large
positive weighting was present and then those in which large negative

weighting was present for one or more predictors.

Positive Deviations

Chemistry (F): Sample of N = 11 includes two students, who by name.

identification appear to be foreigns.mith extremely loi; GRE-V scotee and

quiteA.ow graduate GPA (V = 290, GPA = 2.04 on 4.00 scale; V = 310,

GPA = 3.18). GRI.-Q score.is in average range.

Biology (B): Sample of 11 students includes one foreign student

(by name ID) with very low'GRE-V (320)'and very low GRA (i.07).

Zoology (J): Sample N = 19. Two minority students in sample, with

data as follows:

V Q UGPA Graduate GPA

370 420 3.61 2.75 (Student 1)

430 410 3.04 2.57

564 621 3.28 3.65 Dept. mean

96 94 0.35 0.40 Dept. sigma

High positive weights for V and Q are.due primarily to positive covariation

contributed by these two cases. Negative weight for UGPA (not identified as

significantly deviant) is'accounted For primarily Student 1.

151
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Positive Devietions (cont.)

Psychology (I): As for Zoology in Sdhool J, the unusually high
positive coefficients (weights) for V and Q were due to the fact that
minority students with low GRE scores also tended po earn low graduate.
grades (i.e., correlated means).

- Psychology (G):
Psychology (A): No specific patterns such as those outlined above

can be identified to account for the high positive contribution of the ITGPA
'in these two samples.

Negative Deviations

Chemistry (A): Correlation of GRE-V with Graduate GPA is -.21 in-this
sample (N = 52). One of three 'minority students (Oriental-American) 'had
a GRE-V score of 310 (-4.21 standard deviations) and a Graduate GPA *of
"A" (+2.84 standard deviationp). Elimination of this data set yields a
sample in which the coefficient for GRE-V is .02: This individual's Q
score was 760 (+1.00 S.D., approximately).

1

Botany (0: GRE-Q was negatIVely weighted in this sample (IN 15,
Mean Q = 591, S.D. = 80). Two students with highest Q score, both 720, had
the lowest and second lowest Graduate GPA (3.10 and 3:20) in group with
Mean,GPA = 3.70, S.D. m 0.30. No ethnic or language data were coded for this
sample.

Psychology (H): Negative weighting was observed for GRE-V-in thiS
sample of 20 cases. Mean V = '621, S.D. = 60; mean Graduate GPA = 3.70,
S.D. = 0.24. Individual with lowest' GradUate GPA (3.19, or.-2.13 S.D.)
was-one of two individuals with highest V score (740, or +1.98 S.D.). The
other student with V = 740 earned GPA somewhat below average. Both these
students had below average Q scores. No ethnic or language data were coded
for this sample.

Psychology (E): Coefficients for V and Q were negative in this sample
ot 27 eases:

GRE -Verbal

Graduate GPA
Less 4.00

than 4.00

600+ 5 5

Less than 600 5 12

Total 10 17



Moistly* Deviations (conc.)

.0163-

.

The Gtaduate GPA distribption for this department was heavily skewed

negatively:
12E.s.

(A average) 4.00 17
3.80 6
3.70 1

3.60 1

3.50 2

Mean = 3.89
f S.D..= 0.16

It seems probable that differeutes among students are not.reliably measu

Hisrory (C): In this department of 21 cases, Q and UGPA were t.t
identified ai deviant (negative zero-order correlation with Grpduate GPA).

Student with lowest Q (310, -2.22 S.D.) earned 4.00 Graduate GPA (+1.25 S.D1);

student, with highest Q (650; + 1.69 S.D.) had lowest Graduate GPA-

(2.80, - 1.75 S.D.). Sample heterogeneity Involyed-s-several foreign studentS.

Biolcogy (D): Negative weight 'for Q.,in this departmental sauOle (N m 26):

GRE-Q. GPA distribution.

..Below 3.25- 3. 75+

3.25 3.74

700+ 4
*

2 3

600-699 2 7 2
Below 600 1 4 1

.

*Cases in this cell account for neiative correlation.

In this department, students entering in 1975 had lower GRE *scores than.those

entering in 1974 but higher mean GPA. Relationship among year of entry,

GRE variables and Graduate GPA was as shown below:

Year.
1975 vs. 1974 Graduate GPA

GRE-V -.37 ('75 lower) .05

GRE-Q -.24 ('75 lower) -.07

Grad GPA .18 ('75 higher)

elf

16i

0.4106
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Some Implieations of the Findinis

:
I.

These findings point up the impact of one or two aberrational data sets,
or outliers, on the magnitude and the signs of validity 'coefficients in small
samples. The negative coefficientse of course, are andmalous--i.e., coefficients
reflecting the relationship between GRE and UGPA predictors, on the one hand',
and first-year Graduate GPA, on the other, should be positive, a priori. Given
the potential for anomalous "outlier" impact in small samples, the over-
whelmingly positive distribution of coefficients obtained in the Cooperative
Studies for GRE and.UGPA in departmental samples with very small Ns, on the ,

average, indicatesa remarkable degree of underlying "regularity" in such data.
Careful attention to sample definition clearly fs important.

0
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