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ABSTRACT

Th;s study vas undertaken toudetermine whether additional

- N -

[

information useful for guidahce or placement ‘could be derived'fr%m

3 .
-

existiug Advanced Tests. The number of subscores currenbly reported
for each Advanced Test is limited by the high reliability. §2quired
for‘subecores used 1n.making admissfons decisions. Subscores used

only for guidance ‘and placement would not neéd ‘to meet such a

”rigorbus staudard of relgabrlity. .Subscores, based od‘eight'conteut
areas Were identified.by the GRE Advanded Ps%éhhlog} TeqéFEdﬁmittee L
of Exeminers, analyses of these experimental subscores, of the two
currently reported subscorés, and "of the total scdre Rere ﬁi’ried

) out for two forms oﬁ the Advanced Psycholozy Test. ,

Analysis of the reliability of the|differenges among the

experiﬁental subscores showed that, for most students, additional

informatioq'abodt strengths and weaknesges in snme‘qf the eight

subscore areas could be obtaimed. The articular subscores for_

[XXY

“which useful information’couldsbe obtained‘varied from stuydent to
student,” This finding was supported by an examination of fifty
randomly chosen answer-éhgete.' It was cénclpded that subscores .

based on the content areas identified by the Committee of Examiners

may have potential for.}r5v£dfhg'additional information for purposes

of 3uidance andiglacement about mcat students who téke the Advanced

Psychology Test. Subscores.based on_a fa¥tor analygrs of the test,

bhowever,'were judged not to -have equivalent potential,.
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I. Intradustion

Ia Octoder 1972 the GRE Progrﬁm began reporting subscores for a
. s . B

tmoer of its idvanced Tests. For several years prior £o that iﬁce,
. L. t '

subscores had baen the subject of-widespread discqséions, and a number
W . T- : ' .

of the GRE Committees of E¥aminers respondad positively to the GRE

A :

Board's zecormendation that,subscores be reported. The decision to

repore subs:qres-stemmeé erﬁ a feeling on the part of both the Board
2=3 savzral of the Cozni:t;es of Examiners t?at more inforkation should
be produced from three hours of ;estiﬂg than a';iﬁgle score and that -
t22 tests would be more useful 4f they could indicate strengths and

weaknesses 23 thess2veral subfields of each'content area. %lso, the
Board end Committees recégnized that subscores would be.valuahle for

Copany cou:séling and placement decisions. ’ ‘

In spite of the widespread agreement about the désirabiﬂity of:
¢ o - . ]
reporting sudscofes, there were a mumber of areas of concern — includ-

irz the raliabii}:y and indepandence of the subscores — which gentered
on ghesuse to’ which the.subscores would eventually be put. If the use

subscores can be restricted to placement and guidance — primarily

of
H Fa

through the timing of yeporting of subscores —— the imﬁbrténce of these

C . . . s

Foace:ns will dininish. Placament and counseling decisions axe reversible,
¥ .

whereag adnissions decisions generally are not; therefore, moch lower




r

qlipdards oi statistical adﬂquacy would be applicable.if subscoras vere

-

uOk wused for admissions decisions.

.

.Based on then current GRE Program reporting Ppractices =- and the

1

¥

fear ﬁﬁat test users wou‘d fail to heed advicezgiven with regard to the prope&

-

. Lsehpf seores — a decision was reached to limit-the iaitial develop=~

;snt og suhscorés to those which attain a reliabiliiy of at -least .80
a "corrected" iprercorrelation sith other subscores of

¥ e
lass than .90. \Based on these decisions, no more than four such sub-

scores could be oBfained from any of the Advanced Tests, and each of the
v * )

subscores would have, to be baged on approximately 50 to 80 items in order

‘to obtain the required reliability. Faced with this lilitation, several »

Co=Mittees wert reluctant to tailor their test specifications to meet

<he statisticai requiréments (particularly the need for 50 to 80 itens

-

. fgr each subscore) opting fnstead for coverage of};he elements in their
ﬁiscipline in a manoer more consistent with emphasis in the undergraduate

cu:riculun. Other Comm ees, including the ?sychology Committee, adopted

.. g
bpcores under the limitarions described above.

¥

Since.thg introduction of subisqxes in operational tests in 1972,

b4ty the GRE Bgard Research Committee and the Psychology Qomnittee
- + '

bava, continued to express an fnterest in investigating the possibility
' oi reporting more subscores, particularly for guidance purposes. At its

. _zaeting in May. 1973, an&—again in May 19?4, the Psyohology Committee

L

l i;dicated a desire to experiment with the creation of subscores based

L]

" upon the contenf area specifitations now in use, While recvognizing the
. -:ooeﬁtial weaknesgses in subscores developed -fn this mannei, the Cocmittee
eﬁfeless ‘felt that the notantial value of chtse additional sabscores

fo: couqseliag and placement purposes wafranted additional investigation

LY -
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o soth %2 possidbility of developing such subscores and the reporting

o Al

=2:h0ds chat woulé ba necessary.to mipimize their potential misuse.-
i

Thess feeiings w2re reinforced/ in discussions during meetings of

]

t%a GBE Board Resz2zarch Commitctee, which wzs then inﬁolved in a review

F

of the curraat and Futura directions of the GRE Prog:am aud of its

-

-

glated activities. Baginning in April 1974 and continuing at a special
ating In Jede,‘the Research-Compittes considered both the broed
jractions in which the GRE Program nighe develdp add a number of spe~
cific p o70sitions conceruieg the future of tha GRE. One of these Rfopo-
sitions — aandorsed at thes June 1974 meeting of the Researgh C°mml?tee et
and ee the Saptembar 1974 meeting of the full GRE Board — stated: *

"It is_both desirable and feasible to report more detailed and,’

usas:l part-score information on the basis of the Advanced/Tests.

a2, Tais e;?ansion could‘prdvide for the generation of additiopal

-

susscores for 2ll tests-in the curreat Format.

N
*gfex?easioe could also provide for the geuexatioa of suB- .

L

-,

scores designed for use in guidaece and placement.”

II. Zursose and Procadurss . . . Iw‘

A
/’ggre rasuit of these discussions, the current study was designed

=L invesfiga:e the mumber of logically meaningful subscores ﬁhag can be
. “\ )

genarated froo the Advanced Psychology Test withoup béing bound'béﬁdre—

-

hand by 2 prespacified reliability which the subscbres mus;~ettzin.

- o 'LA
Presuning that’ the subscoreeh?ould be usad onl? for guidaaee,ﬂq& place-
’ ~ r.,“
C#ac purposes amd not as an integral part of the admissioqs process,

.

the statistical standards for reliability coulﬁ be greatly reduced

Ials relaxation would enaole many more subscores to &e reborted, while




allowing test commitices to give continued emphasis to the various

elazmants inm th=1r ﬁisciplir_s Thus, this study exanined tha yeliabilicy

and indepeudence of subscorss based on the ei izht major content areas of
tha Advanced Psychology Tast as ga initial step in determining the extent

to uhich_the propositions endorsed- by the GRE Board were coaceptually

azd psyzhdmatrically Feasible for expansion to the design and administra-

-

tion of the.GRE Advanced Tests. ~ =~ .~ |

Content analysis was used to-define the structure of two forms s

(UGR2 and VGR1) of the GRE Advahced Psychology Test based eon the assug?-

[

tion that a s;bscore night be developed im each of tie nine content areas
estahlished by ths Committee 'as part of its test specifications; iﬂ ag-
dition, a factor analysis was perférmed to obtain a less subjective exam-
iirtion of the structure of the tests. The analysis was based on two
samples selected from the October i 74 administration of the GRE; score‘

distribdtions ue*etcomputed and compared to similar' score distributions

for the Advanced ﬁsychology Test over the previous three-year period and

>

were judged to be essentially the same., As part of the process of com~
ducting the content and factor analyses (described 1a mdre detail in the

following sections), both prelininary and final results were Dresgnted to

[

and discussed with the Psychology Coumittee in March of 1975 and Jandary

of 1976, respectively. Finally, conclusioms were drawn, which are presented

.

in the final section of tﬁis report; . ‘
- {
‘ »

I11. The antent Analysis ‘F\\

Ags noted above, the current test agecifications for the Advanced

Psychology Test include’nine Content areas; these areas and the number

of questions associated with each of the areas in each of the two forms

of the test are presented in Table 1 on the folloéing page, '
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Table 1%

LY

Content Area-

Personality

Learninzg”

Heasuragent

Developzantal Psycholozy

Social Psychology

Physiclogical and Compatative Psycholqu

: Perception and Sensory Psychology

Clinical a2nd Abnor=al Psychology

‘4ovlied Psychology and Other

As a2 first step, routine item analysis and test analysis were per—

Zgrmad oo the®® two test forms; the analysis ineluded distributions of
L1 R

the subsgores, ceans, standard deviaridbns, rveliabilities, stanﬁa:d'errdrs

of measurenent, and a_correlation matrix of the nine experizmental sub-
f, A

-
L]

-

* It is readily apparent thzt in these two forms of the test there ate
tdo fe% questions in the area of applied psychology to permit a viable
subscore to be obtained, a refleztion of the fact that the ‘Psychiclogy .
Cozmittee has felt that this area ig not important enough in the under-
graduate curriculum to warrant greater coverage and had not recomanded
that an experimental subscore in that area be reported. nevertheless,
an analysis of that area was performed. soithat all the items would be
acluded in the analysis.

L
[




scores listed in Table & togetnegjwith th thﬁee currentlf raported

= a

sioras.®' 3Biserial correlatioms with zach of th2 twalve scores for sach
]

izea wera computed. These correlations wére examined for evidenca thac:’

soze of the icems night be nmisclassifiad. A few iteéms were discovered

4 had e nigher correlation with a subscore other than the one into

were placed by the Cormittee: in each instance,. however,
I the item clearly fell within the area of the subscore which

ean placed, Tables summarizing these results are presgnted in

Appaandix I. o )
. . - - I .-

The correlacions for pairs of subscores, corrected for atcenuacion,
[ 4

cresanred dn Table 2 on the followi1g page; (correlatians prior to

sorracrion ara presented in Appendix II). - Table 2a cencains the correla-

,
isa3s cozputed from the UGR2 data .and Table 2b ¢éntains the corvelations °

i

gzzpused Zromithe VGR1 data. These correlations tend to confirm the

Lommiztes of Examiners' feeliag that tach of the experimental subscores

caztains sonpe uniﬁue inforration.
*

~ .
It i3 apparent from Table 2 that some of tha palrs of experimantal

sudscores, for .instance subscores 1 2pd 6 and subscores 5 and 6, have .

~uzh lower corvelations wich each other then'do the subscores beaing

r

reporcad ai present, Only two entries in the fable exceed the .90
. ' ’ * . ‘t
l42i< set for the intercorrzlation of subscores. In each of these cases,

.

. the corralation coaputed irom the data on the other form of the test
b

a4
The threé currently reportad scores are a toral score (based on all
iteos), an experimeptal psychology subscore (based om the items in
experizentzl subscores 2, 6, and'7), and a social psychology subscore -
(hasad »sa the items in expn*imenual suhscores 1, 4, 5, and 8.) The
=2dian correlatjon, corrected for attenuation, be‘"een ;Hese £W0,

rapor=ed sudscores for the five most recent forms of the test is .82.- ’

16 7

k-
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f Pulcx aF Lo as~Corracier for frtenuation
4 . + -~ .
' -~ 2a, Corvelztions from UCRZ.

Ll s

8 6

. H ri . l
Personality o .78 B3 .95 i .58

Learning ) . 75 . 88| .81} .79 .61

Measurement . T S 1 . .84

Developmental - 074 : .83

Social. '\

6. Physiological & Comparative .

7. Perceptual & Sensbry

®. Clinical & Abnormal” ’

Corfalations from VGRL

[ 4

3 'h 4 5 F 6

Personality A 761 .74 ] .68 | .62

Legrning ] .80 | .79 | .75 |, .83

Measurement - . A | . ¢ .82 [ .77

Developmental ' 79 1. . 77

wSoctal

) - . [NSEER
Physiological & Compdr%tiée

Parceptual “& Sensory‘t /s

Clinical & Abnormal




L] .

-. for th: game two subscoras is substantially balow .90. Thus, each of

L)

tire eigh;ksubscq'es appears to meet the criteria of independence set

for‘sg§scores‘in the GRE Program. -This rasult confi}mé the validity

of the Committee of Examiners' belief that subscores based on the eight

content areas would be about as independent as the two subscores being
* d!» "

reporte&{at present., The COEmitgee faelshthat_subscofi;,bagbd on thg
‘caé:edt areas wo;}d ?é by *far the mo;t useful for purposes of gpié:;ce and
. plzcenmant, because.thé curricuiag tqﬁds to pe ofganiied in thg'sahé ;ay.
** The rEliagiiities of cheﬁzabscbtes Based on the éight mﬁjgr cqntenf

[

# -

" ereas were computeg from Kudar-Richardson formula®2q and are given in

Table 3 belag._ The reliabilities depen% in large measure on the number of

. L]

items contributisg to each subscore. Subscores 2, Learhing, and 7, -
. * . * 3
Pzrceptual & Sensory, have the highgit 5eliabifit;ps and are based on T

Tt

-

’, ! et 41
the mest questions, 30 and 35 res?ectivggy. ~ Subscore 4, Dave1opme?ta} .

*

. - ‘ .
Psychalogy, has the lowest reliability.and is b¥sed on the fewest- number

ofpguestions, 15, The remaining Sub5bore§ are based on 20 £o 25 questions.

*
.

v “Table 3 .

.-, L
‘Relia¥¥lities of Subscores*

-

Test: Form

h

Content Area UGR2 VGRL

hY

]

1. Eersonal;gf_ o T 33 . 66

2. Learning . .80 7

L3, Heasurement T . 571 T .63 s

- —

by Develbpmentq}' Y Cow4s |48
i - .

5. Socfal . ? .62 % 57

e

&e bhyskolﬂgical F Comﬁg;ative .69

*

i3

. - N
7. Perceptual % Sensory .78

-

8. ,Cliﬂicgl\& Abnoraal

. Y

-

'5li2 R




‘A

Y :eliebtlichgé-.tﬁese subscorﬂs i3 not 1mpressive when judged
standerds. Only the Learning aubscore in TGR2 reaches “tia

szandard of reliability reqdired of the subsgores being reported at

“present. lavertheless, :t:ha_.se' nezl'iabili ies.are respectable for subscores

l’s.ese& on 15 t'c': 33 queseions. The relia 1licy of the difference between
a1y two ol the es2 subscores w-j.ll be fairly modesc. The question to’ be
aldressad is whether the raliabflity of the differences between these

subscares is'higﬁveuough to make them helpful in guidance and placement
. w . . '
- dacfsions. - . _ ’ S B

.
-

Lozd {1958) has Buggested one way of ékaminiug this guestion. 'He
Buggests that the difference between any two test scores may be quite use-

ful even when this difference has very 1ow reIiahility by conventional

A

standards. .He suggests Chat a criterion for the usefulness of difference .
scores be set iu-tetms of the proportiou of students about whom judgments
that one score is -higher 6han andther scoge\can be made with 80 to 90

" percent accuracy. It the context of guidaﬁce gnd'placement,,the ability -

to differentiate’ among a student's attainmeat in seve{él subscore areas
, -~ ‘ p .

-

and to be right 80 to 90 percent of the c1me‘mighc well be worthwhile.

Tas dvsefulness for individual guidance ofiggi meESgre of low relia-
el . = _

bility is greatly incraased under two conditions of use:

-

1. The measure is used to make broad rather than pracise
classificatiouns. . . ) . T -
E  we

Judgoents are’nade only about those students with somewhat ,

extreme scoras; ng judgment is made about those students
o c oy >t -

LS
. . . v kg ]
with less extreze scores, ) o
. . . . 7

These cdngitioﬁs are approxingted when difference scores are used in the

. Sollowing =anger.

.




-l

\l. ~The subtest scores 2re plotted on a pgqgile chart as a "conii-

-

dence band extending one standard error of Deasurement 2bove
- N * .

and below the obtained scora. _ ’

The difference betweert scores on two subtests is-treated as ‘<

real omly when the two confidence bands do not overiap, . -

L L

The effectiveness of .ahy difference scare when used in this way can -

»

be evaluated in terms of the proportion of students for whom judgments’
. . ) .
are made and the proportiof of correc% judgments; some illustrative Te-

- L

sulcs appéar in Tabls % below. . . ) B .
el . ‘\-

—_—

. Table & )

Proportion of Comparisons about which Judgments are Madé

" »
+

that There is a Real Difference Between Two Test Scores
[ < *

- T
Reliabilicy Cugting Proportion of a | Proportion
0% Diffsrenca Point Studencs for 0f Coxrzect
(rdd) ] () Yoz Judgoents - Judgments
‘ Are Made Tt

L}

18

.

This table shows that differesnce scores with very low re;iabfiicY cép

*

N N

' provide useful information. Difference scofes with'a reiiabilii§ of only
> - : .

. - N . '
)

2

% - . © ‘ .
Lord, P.M., The yYtilization of Unreliable Difference Scores, Educational
Testing Service, BEB-38-1, 1958, (For a more-extended discussion-of .

- Lord's work, see Appendix IILI.) '

*
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. - . -

.20, for, example; can provide judgments that there is a real'differenoe‘be-

L . [ . ”,

tween two test soores'for about a fifth of the oomparisons mede, vith 80 .

percefit oonfidenoe in the hﬂrteotness of the judgments made. ‘And “gince’
o l,p .
there are twenty-eight eomparisons t:‘o be made a.meng t:he ‘eighf. subscoreg for

- -
o s

‘ea 'udenf it is not surprisi ,tha: an' examination of'fifty randomly

0 -

’ chosen ansver@heefa% shotaed "ﬁfﬁac adcﬁitiooal information eouiﬁd ‘fbe report:ed .-,r

fot the gregtﬁgjm:«it}”of gﬁqﬁe‘&s T .. O
Fa ! = N ¢

Fe -

-
"The reliabilig? of thé diffefgnoe between each pair of subaoovee for
¥

bo[.;:h .test forms is given in Table 5 on t:he fol,lowing page. Of thé 56 vaq.ueg

2+

given in Table 5, 48 g 3:.«.1*- than .20, and 35 are greeter t:ﬁan 30"

This shoué that in ﬁhe g at majority of comparisons between pairs of Qub- '

. L LI
soores, judgments oould be made about 20 to 25 peroenc of the oomparisonsw.

with ‘80 to 85 percent aoguraoy. As noted above, given twenty-eight com-

oy -

parisons per student, the subsoores appear to have a substantial potential'

to provide useful information for purposes of guidance and plaeement. .

v In addition, it should be noted that of tbf eight inetanoeg in which

the standard error of the difference between two subsoofes failed to reach,
O

.20, five of them involved a comparison with subscore 4, Developmental
n *1

Psychology, which was baged on only 15 items and has a reliability of less

than .50 in each test form. In more reeengﬁforms -of the test the Commictee
;..
has raised the number of items in this contenk category from”li—tﬁ 204

s —~

Minor ohanges of this kind .in the test speeif.icatione, plus, e slight: ~a-

1Y -

¢tease in the total mumber of itemsg ,(the test is quite unspeededig qould

gerve to increase slighcly the mmber of students ebout‘§ﬁgm judgments

i

[ 5'

oﬂu{\‘be wmade with rfasonable accuracy. * . .
24 -

ppear;s that subsc.ores based on ;he content areas de—-
-

fined by the’ ﬂommit ee have considerable potential to provide information;

15

In summary, it
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. Table 5

- -
PO Y

* W i : : 4
, Relabtlity of the Difference

[3

Betwegn Each 6f the Experimentaf’ Subscores

.
- ’
.

5a. Data from UGR2

3 471 5 | 6

1 - ' i - ' . L]
1 %ﬁr‘sonahty 20 | .11

[3 L

- _‘ 2, -Tﬁeéming : ' ‘ ) - .27

R ".(feas,ti'r'ement ’ l ’ .30

oy

g i';.‘k . ‘gev_”elqp‘tﬁental

L

.t ; b
.5, Soctal R

N Ph}siolq%ical & Comparative

I Pe:c‘ép‘tr;'ai & Sensoryw
- Cfinicalgr.ﬁbnor'ma}/ :

-

Data from VGRL

]

i A 5 6

. Y Persona];ig ’ 31,1 .26 .46

~%

-

2, Learning L . .28 .35

3. . Measurement . i .34

4_\., -Davelopmental : | i 38

i ]
e

5. ‘soatal” .25

6. PWolog‘ical & Compar;tive

4

S 7_.‘ Pei'cep:':uai & Sensory

i '8, Clintcal & Abnormal’

v
LY
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o

25 percen’t: of £he com:pa.risons with 80t 85 perce.nt acey cy, a random

-

-

for ﬂhe 3reat majority of studants. The extent to which ‘students ané:. ;

sampie of answer sheets shows that this wggiz provide usefuliiuformation

. - . .. A A

SChﬂohzgg%pm or gould take aﬁdvantag’e of this\infomation if ftperé avail-
» "o ' - . L S

able is not nowm. n oo J/ 5

Y. Egctof énalysis B ’ P

‘o
8

. Factor analysis was used 4s a second method of examining the

' struCFu?e'of'chesé two Forms of the GRE Psychology Test. The ?sychqlo;y.
Committee’s content analy;is is a logiecal way‘;f relatiﬁg éest-contedt '
to the curriculum, and;fs intended to insu;i’thatvqll Eh% m§jo:‘a;gas

of eurriculum are appropriately rééres;dted in the t;sté. In yieg of the

*

demonstrqubn of thé-relativeiiﬁdepeﬁdence of the subscored haéeg on con-

tent areas, the results of the content analysis. became re%gtively less im-
. * e- ‘ . -

portant and the fact that. each content area did not emerge as a separate

L - . . . ETe

. } .
factor was not disturbing. Moreover, such 2 result is consistegt with the
fact that content areas are oot learned ingependently, that many-reqﬁired

introductory courses cover all the major areas of psycholédgy, and that much

psychalogical theory is applicable across content areas. ¥ .

%

Factor analysis offers an independen;, parsimonious description of

the 6bserved'data. This is a legitimate way to study the structg:éko:

W+

the tests, and the results should orfer insighes about the way the ESEE?

-

are functﬁoning.




:actor avaln: ic cechniques «

-
[

questions. . ’ ' C toTe pg
. AR
A

1. To what ex:enc do the ltems in eaph of- the experimencal Sub-‘

- . : NN

- scores appear to be measur‘ng a single geueral factor’ .
.2.' Do ocheg logically -valid and potentially hseful g?9gpiug§ :
(subscores) of the ltems ekist ;n the data? -
Theoretically, ‘ e would proceed oy,éhtainiug the inter;orrelatious
among all- 200 quest%ih fgr sach of :@;égests; In pracn%cez}ééis n;mber
_ of variables (questions) is far toa'mady to économ&caliyf§ﬁgject zo a .

Y

1 con&éuciéqgl factor amwalysis. Therefore, each tast was split.into two

o * .

- . i, -
parts, - the first consisting of the odd numbered questions aand the -second

*

.of»ghe even numbered questibus: The basic idea behind this approgch is

Ic is assumed that the odd numbered items o a locg

e wo.-d have the aaﬂe number of factors as the even numbarad Ltems

-

cha -cest, andu»hat these two sets of factors would bz approxidations

the common féc:ors of the cocdhh{gsc.‘ Furthermore, it may be expectad

&

e cal corralaa;ons batween the princiaal cozpotient

-.

ﬁs a1d ths avaa nunberasd izems would indicate

. :hei:-magaitudﬁéx B number of izportant factors in each subset of itscs
. P r -

” £
"

_'(15 so of the whole test, providad that enough priacipal compoasnts were

canonically correlated for some small canonical correlationg anbng°them

To indicaze tﬁac there were. ug i_nortant céaponents that could be set
;aslde as réndou e@rror.
! [ 4]

A component analysis was obtalaed fox each part, counslsting ol six
]
)

.

i
srinclpal componenrzs. 7The covrelations of :the six principal coaponznts

-

of the.two parss of ezach test were obtained, and subjected to canonical
LRe

¥ ) - Y :
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sorrelation analysis. In sach case, this analysis revealeq:one very '.
4 & . El - ) * * ;

e WS

”ighly corralated pair of canonigsl varlatﬁs THe turee Smallest canodi—

ecal corr elatio1s were distinctly trivial in each case.
~ . SRR
The six canonical variates were condensed into three orthogoral

"quasi-factors” by rescaling to unit variance the sum- of each ﬁair of

-

co}related canouical variates. Thesa three éuﬁs of corresponding odd

and even canon;cai variates were correlated with the original item scores.:

H ~ ~
W

Pt rescaled sms of corresgoﬁiiﬁg qhnonical variates ave approwiritions

to Che drincipal componeat scores of the eanple matrix of cor*elations
€

anong all 200 items. Their correlations with the original item scores:

-- [

is therefore an approtimation to the priucipal component analysis of all e
200 itzus into three components, It was this matzix of corrélitions of
item scores fwit‘ aDpraximate p“incinal com:oneat $cores) tﬁaﬁ“uaa t”eated

as if i we*e a factor matrix aud transformad td .an oblique solution.

, " 8 .
[ i
The cancaical correlakions batween the six odd numbered and six

. ‘ e
eveq upumbered ite2 coxponents are prasented in Table 6. In each

test forz 0217 one of the correlations exceads the .80 standard suggested

- b
the ptoposal z2s ajpropria to identify faciors cozmon to both sats
"'

£ daza. Tais suzgests that if one were seeliag the nost parsingsious/‘

zut adegquatz description of the observed data, sach test could be

3

described essentiall? in terms of a single factor, This description of

“he strudrure pf sach tast is, of course, consistent with .the practice

of Having 2 giagls QRE Advanced Test:in the area of psychology and with

- - - PO R
i

reportiaz a total score for the test.

v
»
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-

B

Table % ¥

L3

ICanonical Corrélatibns Betrween Six

Six Odd Numbered' Item Components and Six

Even Numbered:'lItem Components

UGR2 .+ ¥GR1

.8931 .8933

. 5091 4986

4130

1758

0699 | L1174

I
’ - [N
.

Iz adiition To the ond well defined Factor in each test form, thave

. 3 > ; : - -
are two lass clearly dafized factors; che caree remaining %FﬂOnlczl corva~
" ' *

- -

lations fn each form are definmjtely trivial, 3Bacause the purposes of this
apalysis was 1o seek potentially useful groupi&gs.(subscgres)'of the

’

.- . - N 3
suescions, we somsidered in desail the thraa fagtor solution. |,
# N .C

. - , )

The éindiz}g that the entire tast coatains odly one jredominant

factor suggests that it is unnecessary to subject each of the contant

‘area substores to factor analysis is propogsed for the research project.

.

The results of the icem analysis demeustrated that, with the exception

of a few items, the subscores'mre scales that "hang together' rathér well.

.
-




‘l‘ables of-the fifty i:ems with the highegt correlaz:ions vith each
4, S -

of thé three factors in the oblique st&uc:ure matrices aré presented in

! i’ H

Appendices IVa and IV'b The cor elations among tha facters in each £orm

are presented :‘,n 'I‘able 7 below:, A.’Lr.hough the factors have substantial

correlations wich each other, they are less highly coxrtelated than Lhe

+ subscores being reported at ?‘?esent. ) T ]

B - * . * "
- . b ——— .;._______,,,,___...___-__

Table 7

Corréla:ionS'Ambng the Three Factors
in the Oblique Structure Ha:rices
K—UGRZ

- -

I _III

A
e

Facgor
I
1L+
111

next we exanined the factor anmalytic-resclts in relation to the

coptent c;.assi-icatio-w of the items.. :.anle B gives the content

‘élass....‘....a.:ions of che fif ty items w{th the hignesr.' correlatious with

L

2 the three faztors inm VGRJ.. 0 the 30 items wichn highest corxre- .

with factor 1, 4% of them contridute to che Experimental sub-
L Ll

seore (coiZegr araas 2,8,7) and only 2 o the Social Psycholozy subscore




- ..

.,

b
07 ths 32 ftems with.ths nighast corraliztions

-
¥

tem esarribute fo- the Ixperiltearal subseore, and

4
.

tha Social subscoTa, OE the fifty iténs '.:i:;:: the highest ecbrrela-
--.'.:':: faeror3, 22 cosiribute to the E.-v:?e‘ri;gn:al subscore 2nd 23
the Social subscore. ‘E-'a.;:to: 1, then,-is p/r*edon'inaat,ly in‘ the area

£ :-'.:cper*_—.an:.al Psychology, while factors 2 and 3 are adout eve:éj;y J
e av2as o Experimental and Social ?s;;r?ﬁol‘}gy.‘

. h,
- . . . e}
.

Teble 8 .

1 P -

Content Clasgsificacion of “the 50 Irgfts iith the
Highest Correlations on Each of the Three Fadtors in VGRL

E I ¢

.

F

P

Factor 1 | Yactor 2

¥

2

11

6. , Phrsiolegizel & ComparasiVe

7. xPexdepruel & Seasory

ar

8. .cﬁu%‘al & sboormal

% Appliad 2 Other

ER
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.

the Zzccoy analysis of this 072 ol IRhe tast were pra-
santed co the GRI Psyvsnology Commizzag ar ibs msating in lareh 1875.
Fa * . .‘ .
322 Committae identified factor 1 as appearing to :aasu:_'knowledge o=
. ! .
ssrchological faets, such as the functions of rods aud.cones, primarily
in eontenut azeas 2, &, and 7. The Commitiee identified fadtor 2 as
gzpearing to measure knowledge of psychologicai theories 2cross all the.

¢dztaat areas. A typical item would be: '"The structeral coficepts of
: 'v.‘ .

Iriksomn's theory are referred to as...." The Cocanittee idemtified

- i —_— . .
factor 3 as gr_i:*é.rii}-/&easu:ing the candidates’ powers of anzlysis and
L] ‘ *

inzerpretation. Items with fizgh correlatious withsfactor 3 typicilly

: . ) J )
raquirad the candidste to amalyze or interpdret stimulus materfal ore-

-

sinted in the test.
. +
The Cormittee did nor beliazve that subscores basad on these faetors
* ‘ -
The point was made That the

-

would be useful for guidance and placement!

surriculim is organized along contant-daterminad lines, and that sindents
" . ]

naed to 'know their strengths and wealknesses in those teras. The Cozmittae

:bfgae results of the faetor analysis in no. way limited the useful- )

‘of subscores based on content areas.

Table 9 on the ‘;;qllouing page glves tha rContent cla&ficacions of

.

the 50 items. with the highest correlacions with each of the three faorors

"in UGR2, which were discussed with the Psychology Commic:ée

ary 1976 meeting. Of the S0 items with the highest correl cﬁyith fac-"

tor 1, 21 of them contribute to the Experimental Psychalogy subscore, and
N . . J ~ ¥ ‘ . . "
17 to the Social Psychology subscore. Of the'SO items with the highest
. 3
correlations -with factor 2, 45 of them zontribute to the Expecimental Psy-

chology subscore, and only-4 to che Social Psychqlogy subscore. 0f che S50
4
items with che highest correlations with factor 3, 34 of chem contribuge

tothe Eﬁparimentél Paychology subscore and only 3 io the Social Psychology,

subscore.

3 -
- N
! - <3

ERIC s
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_'!‘éble 3 /{H

Content Classification 'of the 30 Itams with the

Highest Cprrelations on Each of the Three Factors in UGR2 -

‘o . . . - - -

'

-
Tactor 1 Factor 3 Facto? 3

.

l._;Pézscialigz_ , ' 5 v 2

L

/2. “Leaznizg : ; T 9
ki — ~

3. Mzasurezent 11

L. Devalog=mantal

Saglal

Phvsiologlzsal & Comparzzive

Percasiual & Sdasory

Clinfcal & Abaorsal 6/

A . .
arpliiad & Jther 1

L

-
s,

\ ) ) :
Alchough there é}e some obvious differences between these results and

ghose obtained'for VGR1l in terms.of the coutent classifications of the .
. 1Fems, the Committee f£elt that £he tﬁo analyses-arve basically’cousis:enz
in identifying anEors which measure 3rinarily knewledge of fac;s, knOw:
1edéé of theories, and powers of igkerprecati;q and analysis. In this anal-
ysis, C;L first faccor is almosg‘evenly divided between the Zxperimental 4nd
Social Psych;logy areas, while factors 2_and-3 -are made predéminantly'of
items in the area of Experimental Psychology. Im form VGRL, the Eirscﬂfactor
correlated highly «wich icems in the Experimental area, whiag factors 2 and
3 were a£ouc evenly divided between thé Exneri;ental and Social PsYchblogy

‘areasy” -




Tt. appears ‘from 'I‘ables 8 aad ? t:hau/ th.e first factor ;l.n the VGRl

anelysis, which ‘correlated highl?v ith/*itema in the ;areas of Physio-

- . - = % .
logical and Comparative PsychOI?:;; Perception -and Sensory Rsychology, and.__

Conteiit analysis at -

H

chology as those in faqtor 1 of'vGRl. KR

%f ' ('- i -
Of the seven itgnis wit;t the*’,highest' correlatiors on factor 1 in UGR2,

six are in the area,g measuremd'nt. This factor is characterized by items

reqyiring a }mmleg'g ,;g tlje thfeories of psychoiogy, ip,eluding }u;cwledge

. —
. hd -

of measure theoryt 1‘4 d"E eorfesponds to the second factor in VGR1, .

3 i
" As in the gﬁa}y’sﬁ; of VGRl the" il:ems which correlated highly wit:h the

third factor iﬂ ﬁcﬁzgtend;‘to be those which require the candidate 'to analyze

1

or interpret st-ﬁmfthts material pregented in the test. ’ .
4 .

For purpoaes of ‘this study, it appears that the similarities between
=T /
the -factor aualype; pf the two forms are most important. The analyses pro-

vide the Cammitta_e of Examiners with a new way of looking at the structure
£3 * P / * )

of the 'test., While subscores based on these factors are logically defensi-
3. L -

B: N .
ble, the Committdé of Examiners does not believe they would be useful fof

Kl
.

purpogea of guidance and placement. Because of the Co'mmittee‘s reServ‘atiGns
¥
about s'ubscores based on the results ¢f the- factor analysis, these subsc"’res

were not subjected to the reliability and independence analysis that were

-app_lied to the Committee's content-based“subscorés. Li"keiqise, no compari-
“ .

“ gon Was made of how well the Committee's content analysis fits the data in

.:e_t_a;gﬁgl_‘isqn with the structure determined by actor analysis.




V. Conclusion : .o

M "

The goal of this study has been to see 1f a set of subscores‘which

R
would be boﬂh meaningful .and statistically apprOpri&te for guidance and

placememt deciaions could be ideutified while maincaining the ability of
. o,
. the Psychology Test to produce-a single scote with appropriate~conkent

L}
$ »

coverage and statiscical‘propgrties for use in adﬁlssions decisions:

T Subecores based on the content areas defiue3r5y\the Cemmittee appear

-

- to have substaqtial potgntial for providing useful_informatioa about stu-
dents with unqéﬁally hiéh or low scores for purposes of guldance and

blacement. Comparisons between pairs qf,subscores_wéuid allow judgments

that some subscores are higher than others to be made for most students

with 80 to 85 percent accuracy.

Finally, the factor analysis showed only one well-defined facter in

each of the tests, which can bé described baségiify in terms of a single

L)

factor. Subscores based on .the three-factor solution dé not-appear to

‘have much potential for use}%n:kuidanqe and placement decisions.‘
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" APPENDIX I-A

GRE ADVANCED PSYGHOLOGY Form K=UGR2

m.mmmmw;_. CORRELATION

‘

3=

<.

.| EbfB1ological and

ogy

[

"Pavelopmenrel

Paychology

-

-

ry Paychology
(Sibecore 7}

(Subscore 3}
{Subscore 4)
{Subscore 5)
{Subgcore 6)
(Subgcore 8)
{Subscore 9}

{Subscore 1}
{Subgcore 2}

Personalicy
Measurenent

Social Pgychol
Comparative Psychology
Perception and .
Senso

cli_mul. and

Abnosmal Psychology
Other’

.

Subgcore

L. Hean
5.0,

*
o
oo
B

P
ugh-
*

(=3
o
Nbl—‘
[ R
-
[




Subscore | - Parsonality"

[}

-

BLSERLAL CORRELATION

-

-

%

~
*

‘Social Pasychology
-

Physiological and,
*Comparative Paychology

Abnormal Psychology

-

[

Ferception and

{n=24)
Learniog
{n=36)
Heuu}enenl:
(nw25)
{n=15}
{(n=23)
{n=30)
{n=17)

.

Deve lopmental
Saensory Psychology

Pajchology
Clinical and

Pacrsonality
“(aw2S)

£

o
=4
2
2
- .
-
~
[

194 L .19
A2, L2
23 23




s

GRE ADVANCED PSYCHDEOGY Forn K-UGR2

Subscore 2 = Learning

i

BISERIAL CORRELATION

L.

*

L}

Tetal
(nsi200}

Soclal Puychology

{ne24)
(n=3§)
{n=25)
{n=15)
(o=23)
{n=25)
An=30)

Coaparative Psychology
{o=17}

Personality
Learning
Measurement -
Pavelopmental

Pay chology
Physiological and
Pexception and
Sensoxy Paychology
Clinical and
Abnormal Psgcholosy

«. 57
.63
.58
.40
+80
.54
.38
.46
.36 -
J38
L4l
.45

8 B
88
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GRE ADYANCED PSYCHOLOGY Porm K-UGR2

-

-

Subs;ofe 1 - Meagureoent.

B1SERIAL CORRELATION .

-

-

Coaparat{ve Psychology
€linical and

{n=25)
/ ¢
Sensory Psychology

Social Poychology
Abnormal Paychology
{n=17)

Developmental
Physioclogical and

Puychology,

{(n=15)
Perception and

Loarning
{a=36)

Heagurement
{(n=25)
{n=30)

Personalicy
%

oW
b L)
-

- .

8 o
o
-
~
—

"
By -3
"~

ER
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K-UGR2

* ‘.
+,  Subscord 4 - Developoental P:Sr'c&ol.ogy

RN e

. 3
BISERTAL COBRELATION
. 4

of
i

2

=

W
%

-

.\
:

)]
opmental
Pgychology
e (ﬂ-ls)

(n=24)

g:1:3 enont
{n=

v

‘Social Paychology
{n=23p - °
[.d

{a=25)
(n=30)
{n=17)
{n=5)

Learning ™~
{n=36)

L

Pergonality
Ma
De
Physlologica‘l:“and .
Comparative Fdychology -
-
Parception aq‘ld
4 Sansory Paychology
1
Clinical and
Abnormal Paycholagy
Octhoy

T

]

| o
[ )
[+]
[ o
e
w
e |
i
|
D
Er

:
-

-
1>
w
.
.o y
Qshu
[ .
-
LS I - )
- LA
t:NNDN
-~ o o e
-
o

.
-
w

.21 .23
08 .08
- 15 15-
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Sybscore 5~ Soclai Psychology ~

El

Y

T
3ISERIAL CORRELATION

FPhysiological “and

q Psychology

uauut&-lunt

L]
Perception aod

-

&l agd
Abnormal Paychaelogy

{a=25)

is)
{n=25)
{n=30)

Social Paychalogy
{n=17)

(n=23)

Sensory Peychology

c:l.in.t;:

Coxpaxativ

Parsonslitcy
Devalopmencal
Paycholagy
(o=
F] L

1

.
—
At
[ a4
[

At

bt
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i "ﬂ ADVANCED PSYCHULOGY Form K-UGRZ*
Subgecore 6 - ghyslolosical and Comparative Psychology

BISERIAL CORRELATION

hology

i

Physiologidal and -

*

arativd Psychology

n=25)

Abnormal P{ychology

Perception jond
Sensory Psychology
¥ (n=l7)

feragnality

(n=24)
S

Learning

(a=36)
Haagurement

(n=25)
Developwental
Pgychology

(n=15)
Social Pay

(n=23)

{n=30)
CLinTER1 odd

1

13
S
o
et
o
e J
13
i
[3
::;t
3

-

- e e .
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S 8 N 8

- a

= @

. e 4
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GRE ADVANCED PSYCHOLOGY Form K-UGRY

. Subscore 7 - Perception and Sensory Psychology -
. > X

. ;
. P —

 BISERLAL.CARRELATION

'
i
i

“

al and
Pgychology

logl
2
a > .
Perception |and

rionalicy!
(ne24).
Phyaio
r

iy

Sensory Psyichoiogy
IL

(nﬂlﬁ)’-

Abnormal Psyéhology

Sgcial Paychology
{n=17)

Bevelopmencol
Paychology’
{ns15)
{a=23)
Clinical a

Heanvremont

{o=?2d)

{n=25)

Coapara

Pe

L3
]

-
Aaley =
b

" a88

'
L)
o

=

LI .15
.37 38 6 35 Ll
22 a2t e S 267 13
ST IS 26 ‘.&aﬁ a8 r .12
.26 .20 .28 7 R 11 24
21 26 .26 T ¢ .08
.22 .23 .36 A9 & ,29 . L8
.20 tn .19 L N S |
g8 4 26, 42 25 .05
19 J8, 48 .56 .23 24
60 216 2, % 0, 12
26 .23 51 .$4 19 .26
.25 217 7,30 .50 26 8
8 - .26 .45, b .26 .14

B VG T R SR - 7 \13
28 .42 .59 .28 27

28 5 .32 .61 %11 .08

05 12 .29 .07 .01

18 24 .54 13 .06

.09 W16 A1 -0t .0

.20 .21 .50 e .09

T2 . 20 .53 .18 .07

5, .28 .56 .26 \05

.09 23 29 .07 .08

.39 61, 760 16

.31 .48 .15 .06

12, V43 A1 04

.29 .52 ")

a8 7 .58 42

.08 * -7 SN 1

o
b
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Subscore 8 = Clintcal and Abnorosl Psychology

-

BISERIAL CORRELATIOH

~

.

1 Paycholagy

Devolopacntal

Paychology

@

+

"(n=24)
{n=23)
Physiological and
{n=25)
(n=30)
no'm_u
{o=lD}

~

Personalicy
Hoasuroment

Social Pgychology
Comparative Paychology
Parception and
Sengory Paychology
Clinical and

Aboi




Foergonalicy
{n=24)

Learniog
{o=36)

Haaguremsnt
{n=25)

DixveTopaental
Paychology
{n~15}

Svcisl Peychology
(n=23) )

Physiological ond
‘Comparative Paychology
{n=25),

Pamptlon and
Sensory Psychology
{n=30)

Clinical and
Abnotaal Peychology
{awl?)

Othor
{n=5)
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APPENDIX TI-A
GRE Advanced Psyc‘ﬁolbgv. FPorm K~UCR2 ‘x

. Summary Scaclsties

—_— e e —— e -
. .

- CORMELATION MATRIX - (Samplee ¥ » 915)

\ m @ M (W (s M .’ @ () an @2 an.

o - Y
it
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Soctal .95 738 y 1oses s

“l9cnllancous | 407 .586 .539 _ L 14,27 5.3

RELIABILYTY . .6BB 782 554

b ==t e — y

HUMBER OF 1TRMS 24 , 25 17 3
1

- P e .
. J
]

\ .
WaTh:  Variakles {13 chroogh €9) are mutually excluslve:l varlables {11) throuph (13) are mutuallv exclusive; ’the_underscored cofrelotions

arpe wpurlously Ligh becanse therd Is sone ovorlap fn ftems In the tuo variahles. See Appendix EI-C for suamary of ftem overlap among

thv varfables. .
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APPENDIX II-B
GRE Mvanced Paychologyy !-‘on K-\'GRJ.

$ - Summary Statiscies.

CORRELATION MATREX {Sample ¥ = 905)
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- . - . o t
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.‘ - .
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3 . : -
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mm.. Marlabics (1) :htoush (9 arc mutual ly ucluslvu, varlables (11 through {13} are mutually ex.lusive, th. underscored correlaciony
ate sputiously high bocause thate s aviss overlap fn frems In :he o Si‘ﬁb!es. Sce Appendia 11-C for smr)‘ of item overlap amd

lltﬂ!.tlables. 4 s
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APPENDIX II-C

P
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- GRE Advanced Pgsychology

.

Summary of Item Overlap Among Variables

-

Number of Items . . .

K~UGR2

. oy, Qb
Total  Exp.

(12)
Soc' .

(3
Misc.

K~VGR1., e
(11) +Q2).© QY 7] °

-
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Learning Theory

Measurement

" Pevelopmental

Soctal
Physiélogical
Perception
Clintcal

Othert

* 24
36
25

" Is
23
25
30
17

’

5

25

Exp. ~ Socy, Misc. -

‘ 25“_'_. .

P

Total

. 200 - 95

76

29

200 90

=

b

.Social Psychology subscore.

'_‘}'lotgfthat in Foim K-UGR2 four items about an experiment in Jocial Psychology Mded in the
=

_reported Experimental Psychology subscore and that one measurement item was 1 Rin the reported '

1




APPENDIX I

_ Jn Loxd's theor}' a difference is treated as a real difference onl} if the absolute value
~.. of the difference is greater than the staﬁdard error of test x plus the standard error of test .
As an approximation it 13 assumed ﬁere that the two subtests have equal standard errors,of .
maas_urement. According to Lord (1958) "moderate ‘deviations from this assumption will
) cansé' only m.tub:: differences in the results obtained.

A difference, d, 1s to be treated as a real difference only if*
2) - ld] 2 2 S.E ;

" -where [d ] represents the absolute valu.e of t-he difference. Siné:e'tize errors of

measurement in tests x and y are presumably independent,

o 2‘ 2 - -

{

By the usual formula for any staidard error of measurement SEc =0, vi-rt ad?
or, expressing d in standard measure so that d=1, - .

(4)

it 13 seen from (2), (3), and (1) that the difference will be treated as a real ¢4 fference only if
IR C) I 141 2V 2(1-Tgy) - .

Thercnttlng point given by the right side of (5) will be denoted by K.~

‘Conslder now the bivariate frequency distributlon between the observed difference, d, and the
true diﬁerénce, A. It is well known that the correlation k?etween dand A is equalto V' r dd
It will be assumed here that the bivariate distribution is normal.

,‘_i‘he proportion of cases lying above d = +K in the blvariate di:;tributlon is the propbriion
of mes for whom the judgment A > 01s made. The proportion of these that actually
* 1tg above A = 018 the proportion of judgments correctly made. Similer statements hold for
the judgment A < 0. - ' '

LY

Once the reliability of the difference score is known, these proportxons are readily
determined from tables of the blvarlate normal frequency distribution
- Some 1Hustrative results are g!ven in Table 4, on page 10 of the text. The Tast two columns
“represent both judgments of A > 0 and judgments of A < 0. °
+ A"
_."',- - . * ' 52
FRI i+ it e, < I
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L3

ItenZFa.cl:or Corralations In Rank Order for Pactor IIE

L
’

ltem - Item

£ Rank umber

-

‘o
Classificacion.of Iten

-

I'ten/Factor
Corralecion

fet:;omlity

Miscellanedus
Heesurement
Physiological

Dovelopment

I

-
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2%
5
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17116
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. 173
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%
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27 153
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33
34
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7
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.
0
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., [vPerception
Clinical
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.17 .18 .387
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APPERDIX 1V-B v

.

CRE Advanced Psychology, Form K-VGRI*

Leem/Factor Correlations in Rank Ovder for Factor 1

ra

Classification of Ites

-

Item/Factor
Correlation
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Development -
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APPENDIX V=B -
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GRE Advanced Psychology, Form K-VCRIL

. . ) : ,
! Iten/Factor Correlations {n Rank Opder for Factor II
= )

[ 4

Classification of lcem

Y

3

.
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Lcegl/Factor
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BL | .33 .387 L2601 -} ..171°
108 L3260 387 L2 L. ETLC
A+ L3780 (262 ] 19D
33 233 .78 .37ad.] .18S
48 L0857 L3885 271 191
i L3S U358 ve g -
186 7 138 388 2% ARy
207 .199 .35 284 138
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' APPENDIX V-3
P .
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- GRE Advanced Psvchology, Furm K-VCRI

*

ttem/Factor Correlations tn Ramk obder ¥or Factor fI1 -
. 3

Cladsai ticatlon.of lrem
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Icem/Factor
Correlation
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11 1 90 R
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APPENDIX V-3

-

GRE Advanced Psychology, Porm K-VCRL
- -

1ten/Factor Correlacions in Rank Order for Communality

I - Classification of ltem

Itexn/Factor
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