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ALTERNATE MITHODS OF BQUATIN. iRl ADVANCED TESTSl

a o '
When different forms of a particular test are given either concurrently

. ofr at difrerent administrations, it is offen required that the. test results be
made uomparable.: For instance, at LTS, fcores from the (RE Advanced Biology

Test used in the October 19¢7 administration were made comparable to the Torm

used dn the January 1965 administration. Thus, the, integrity of the test gan

be protected by using different forms while, at the same, time, tcst scores are

3 - . . A

comparable and on the same score scale though they come Trom diffegent forms

~to

le the same tgst. .This process of making tests comparable is termed.cquating

h -

“and is carried out whenever a new test, form is introduced in a testing program.
| One basic'requirement for?the.typevof equating traditionally used a* KTS.

aprropriately termed common-itemlcquating,.is the cxistence of a number of
tést items common to both/thevnuw tes% form and the dld test,fbrm %o which the
new fest is cquated. These coﬁmgn items'serve as a basis for estimating hoy
each group would ﬂave perfoymed on the test takegiby the other which, in turu.
is usedlﬁo convert the scores on the nsw test form to the score scale used by
£he old’ test form. Although the number of_common items necéssary for effective
equating.is substantial, it is usually rather smqll when compared to the total

f

tes ength.
esé Llength .

InT0C spring of 143, most of the examination committees for the R
Advanced Toots cxpressed an interest in deriving one or more subscores from the
various nesin Por which they were responsible.  The feasibility of providing

such subseores was considered. and a number of questions were ralsed, among
' \

o

lThi: stuly has had a rather dynamic history having been conceived by -iary
Luto, with the equatings bteing superviced by Susan Ford.  The author inherited
the project at the time of reorpanization within the <ompany and did no work or
the [rojuct othee than welte thic roport. e is solily responsible for ity
contents. '
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Lhose belng the ¢ puallng of subscores, I the “raditional common-item 2quat-- . )
] ' . /
/ quire - /
Ly were 20 be used, the number of commer items required for cyuatiry subseores //
* .
would be so large that proportionally few new items would result .in bhe ’cest—’ B

form. As an alternative tc common-item cquating, cauating Yhrough ‘the Verbs
. . , N (

und Juantitative scores from the Aphitude Tesd war swipested,

' . ’

»

Stabement of the Problem ] ‘ . . Z .

I order to study some of the difficulties in cquating-subscorgssy using N
~ v.‘ . : N ! . Q )
Verbal and Quantitative test scores, a sbudy was undertaken to anduw. r tlic ,

. ’ ’ °

. .. ¥ . /- . N

question:  jlow does equating the total score of the GRE Advanc2¢ Tushs using . =

- . . - . . 4 B - . . -
Lhe Verbal and uantitative best scora from the GRE Aptitude Pecos, comparce with

4

»
Lhi trndigional common-item equating for these samc Lests; pbre npocific=1] .
. & !
i

ar~ Bhere practical differences between the two equating methods from tite

standpoint of reported scores? TIs the relationship between the two ecuating
methods constant for all Advanced Tests or is Verbal and Quartitabive acualing

-
nore suitab%; for some tests than others? Are there differences between the

‘ N
5o qugods over various administration months? Are there differer .o 4ip .

4
. . . . N ~ '
s tiinegs across various educational levels? .
' ' -
Towns L otheaslzed that equatiAz throueh thie Verbal ang wuarntitooioe
E ol .
woer owonl) o cfmidar Yo common-iten e juating especially when th o s~ 1leticn
Getaers the Aptliuile Test scores and oo Advarceod Test score was high., or.
crapeles the Verbaloand guantitatilve covating should prove approxima®c’ - she
! {
sarc an corren~1hem couating for the Acvanced Tests in Feonomics . Joclo Loy,
hiloscprny. sl Blolosy as these tests 2orrolate hiphent with the Vern=! -4 -

.

guantitanive ccorecwhile, on thie other hand. Spanich, French, anl Physios

Advarect foobn coreclabe lowest with the Adtituwde Voot secorcs: thus. L.ooe

ERIC ~ T | _
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' similaf&ty\was hypgthésized.~ Further, when a test was cquated‘to itself,

‘_using~VerPal and‘Quantitdtive equating, the paraﬁeters should-be approximately

one and‘zéro.g The "deg rec to Wthh this is not true reflects the error in the
xquatlng paraneters. s 2 . ' :;}\

One problem that occurs when u31ng Verbal and Quantitative Tesws scores

vfor equatlng is that/GL different levels of candidate preparation. As an
example, consider two*examinees, one Seeking admission to graduate school for

the first #ime, the other having completed a Masters program seeking entry
.y .

into a doctpral prograﬁ. Thése two candidates are likely +to score very dir-
feréntly on an Advahcei,Test although their Aptitude Test Scores are, the same.
This fact lowers ‘the correlation between the Advanced Test and the Aptitude
El . ‘ - * a -

Test scores weakéning the strength of the equating.

The Sample | ™ . ' -
A%l candidates whe took one of 17 GRE Advanced Tests between (ctober 1967
and September 1968 inclusive and who ware fegistered as regular national candi—
dates,‘candgdate; for special administration, National Science Foundation candi-
dates, cr Jak ﬁ;ﬂée IQétitute of Nuclear Science candi@ates were selected, ﬁ
further cénstraint on the sample was that each candidate for further study had

Aptitude Test scores -arned no more than three months prior to the Advanced //

,
Test score.

i

Multiple scores for either the Advanced Tests or the Aptitude Tes ts were

treated as tollows: In the evéent of multiple Aptitude Test scores the Aptitude

™
L S
“The LQJaTlH” paramcters are of the foyrm Y = A + BX, where Y is the old
form scale and ¥ the new form scale. When we ‘'say the parameters should be one
and zero whenjq test 1o equated to itselfy that is A = 0y B = 1, we mean Y -~
the two score scales should be the same. . .



o /\\ o h-

- »

Id
v

Test score nearest tue {lrst Advanced Test score’was taken. Multiple Advanced
! ' . B ’ . - ' /
Test scores could not be identified since Advanced est scores were sampled

rathér than the candidates themselves,

v

. . . .
" 5ince both old and new equating forms\hgaﬁto appear during the period
under study. only candjlates who Eook these forms were selected. . This -action

r 4
b o - v > - - - - . X3 .
resulted g1 some cagggéates takihg forms in Economics, Political Science, and

kSpaﬁEﬁh not being,sglectedh The tot?l dyéained sample size was 89,111 for 17
_ . . .

Advanced Tests.’ The'AdVanced Test with thé highest- volume was Eduéatién witﬁ

f@,}lb Eandidates selected whiié the Advanced Test_iﬁ Geology récorded'the

loﬁest volune withh961 céndidates. Between fbur‘and'six test dates were |

-~ . - Co
considerel for each Advanced Teast.

\

“ethodology o . . ) -
The genealogical charts, Appendix 1, for the Advanced Tests were used to
3 » . - Y ‘
determine the forms to be equated using Verbal and Quantifative equating from

the totality of test forms given between October and September of the test

?

vear.  The rule was to dyplicaie any past common-item eQuating,with Verbal
and Guantitative Aptitude score equating. Thus, for, example, in economics )

the form was ejuated to forms through Verbal and Quantitative Aptitude scores

Y ' . -
sinee the tratitional common-item egnayfing was accomplished by equating these -
£ N 1 O ') )
same forms in Lt _ _ )

b

p)

When one test form is equated to two other test forms through common
items, the resuldts are two equating lines of* the form Aj‘+ le and A, + B X
- 1 [ Lt

o ’. .

for converting raw scores to scaled scores. To obtain one operational

conversion linec, the angle between these two conversion lines is bisected

and that bigmrtor necomes the conversion line for yre reporting.

-
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It should be emphasizod here that thoe sample used Cor Verbal and

Juantibative cquating was bhe ‘sample-desceribod previously, while the odmmon-
. i

)

‘ \ \
ltem equatinges used as comparisors were the original cquatings warricd ont
At various times in the' past, Thus, the cdmparisons of common-ikom couabing,

wibth Verbal and Juaniitative cquating were valid only to the dxtent of' the
stabiliby of" common-item \]}@ﬁirlg;, from sample to sample.  In arder to investi-
p .

vate the stability guestion for Verbal and Wuantitative cquating to some  »
/ - .
exbent, whonovep a particular form was ppiven more than once during th:zwy'(:n,r
;
. . R | <
nder study, bhose tests wope cquated to each othor.

J - J .
: . . . o : . . . ) t
[he -progedure ror eiuatingg using Verbal and Quantitative Aptitude s©ores

‘.

. . )
Lo deseribed complotely In Appendis vand is similar to the traditional commor -

Lhem approach,  Gunertlly speaking, thowgsh, the process of Verbal and :e{antlta-
Eive cquating goes as tollows.  For both the new Aorm and the old Gorm to which

thie new form is being cquated, conceptualize two regression planes for predicting

Advanced Test scores from Verbal ami\\;{)}antitatiw Aptitude Test scores, one for
' ' a .

‘ . . > . .
the proup of dxamincesn taking the new form only, the other for the group taking

N

Ehe new and old tornisy We ncoane those. regression planes: to be identical in
I ’ i

thedr Intereopln . slopes, an reors ol estimate. T From these assumptions,

<“[1Uﬂ.i<;m:: for votilmating the mean score and variance én the new torm for the
Lotal proup (new rorm cxaminees and ol form g:xa.mingos) ‘arc deV(':.l.opod.
simdlarly tror the old Corm, this cane .procedure is carricd out and estimabes
ror the Lotal greng arc “'u‘u‘u:lim:«t rfor t;lh«'* old form mean and variance,  These
two \iL:;tri(bution:,: are stbandardized and aet .c(mal to cach Q't;h(:r attor which

the new rform raw ccores are clven as oa funetion of the old form raw Score:s

and the coquating 15 codploted ror raw ccores.  Those oquated raw BCOrem ar

LoN

f . \



E

at the time he took the test and are: not now in college, sophomore, junior,

v ~f)~

o BN X v | N
then convd@ted to sealed scorel using the old.form scaled converslon” parametoers

and the equating is complete. S . ¥ . .

S o .
In order to nmake comparisons of the ‘Werbal and Quantitative score equating ‘
f ' . . .

. . - . 174
and common—iteﬁ_oquating, the equating linces for both methods were graphed

for obtalning scaled, scores from raw scores. There werc scparate graphs [or-

cach Advanced Test and cach particular ciudting using common. old forms within -
. . v R -
ench Advamced Test. The Advanced Tests were then classified into one of Qhreo
’ ¢ . . '
’ .
categorics depending on the difference at the extreme raw %cores between thee

two wethois of equating under study.® Those werc
e ) ’ . 3 ~
Class I. No extreme differences of grecater than 90 score N ,
) points at cither extreme ’ )

M
- Cgass II. A difference of more than 0 points at only one
. K I g .
: “extreme” ¢ . ’ ,
. . {

(lass III. A difference of moré¢ than 50 score points at both
extremes. s v
It was assumed Advanced Tests'falling into Class T would be most

v , o
-

‘almenable to equating throwgh Verbal and uantitative Aptitude Test scores

whilc the other testh would be less favorable for that method.  For Advanced

Tests falliny in Class ITIT justifying the use of Verbal and Quantitative
~ R :
cquatings would be particylarly difficult. o ) )

4

The ‘sample was trurther partiti%?ed.%y educational level for each

Advanced Test. - The educational levels were indicated by every candidate
¢

i

‘ —
. . —
cenlor, first and sccond year graduate students.

i

. .

Fquatings using Verbal and & *
. ' N - ] '

quantitative Test scores were tg be completed for every Advanced Test and v T

nver, educational level., -

e - S G | :
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Kesulls - . o o
- - - A ¢
. A total or 1 cquatings were ncepmpllshed top |70 gente Advanoed
»“lestse The caqualions tor converting raw scores on bhe new Cophne Lo Ghe
. ’ . . ' . - d
3 desaded scores wero tabulalod and praphed, Lhe praph® appearing i Appendiz Gy
. . .o . . .
UV For cach conversion cquation obbained ., using YArbal and guanbitab Dve ooquatiby,
. . .
. ” 2 .
- - four seores were obtained, those huiwg\the sealed score when nocandidate
: i .
. \ » LE B R L3
& .
ALWer 1o 1t,«in:: correctly, iﬁ'- Faw score zero; the sealod sceore 'when the
" . v. . 4
candidale answers every itom correctly; the scaled seore corresponding to
the lowegt raw score found in the cquating sample; and the scealod score

A

corvesponding to the highcst raw score found in the cquating sample.  Thoeoo
fast bwo scores were included in an attempt to make the comparisong more

valid in a "practicel" scense, for crample, no one obtains the hiphest
N ‘ )
theoretical score for most advancey testss therefore, the obtained extreme

seore might provide a bettor location for obtaining greater insipht as o

. . N ¢ .
the practical difterences betwoeen [the nethods. ‘ .

Fquivalent scale scores were bbhtained using the (:ormnom;&itum conversions

L SN
for the same raw scores.  vValues obtained {rom the Vorbal and Guantitative
conversions were then subteactod from the values obtained from the common-
- - ‘. 5 : . , - PN .
item conversions and tabulabed in Tabl: 1. The diffoprences obtained at zero
roggccore A b bhie maximum raw seore were termed possible score differenceo:s,
whi# Lhe remainin: Lwo diftercncos wore (or observed scores., The subsceripte
. 4 . ' ” ‘ ":\1(
represent the munber o 'bhe administration month., Using the-glasgification
N . e sycbem proeviouely described ou the poos:ible scaled scorce difterenced, {five”
. Atvanced Tests fall into clase T, havios ddrterences Less Bhan SO sealod
, I’s }
r .
seore polnta, The Tests classitied Inoclacs 1 owere Fbaeabion, Hictor..
. . .
L]
. ' 10 '
O = - R
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1 | e ‘ .
Literature, bolittical o sepee, and Spandoshy o Usiog bhe o Inssifieatlon scheme e
i v ‘ ‘e "’,‘
on the obtalned Sonle acord ditfereonces, Blolopy, i"r“'rl(-]l, snd Poyehiwlopgy o )
. . , ] .
Advancod: Testa join the previously mentiofied in Lhe tirst, ciasslflenat. ion,
N . L]
of Lthe Advanced Pegte elaseLrLed in Clage 11, only one Advanced Test,
< . ‘ ..
. ) ) s a
dinplaycd ditfverences of larger than 50 sealoed seore pointe al the Tower .
’ - v >
culoof both the pesaible and obecrved sealed seores, Lthat test belng music. .
. 5’ : ) -
Thee difterencee in yio N would be that, were bhe Verbal and uantitatlve
i .
. I . . . o
cquating noed, cevamifeas would obtain hisher cealed sceores at the Tower ond L.
' . . . -

Il

of the seore range bhan they would had common-item cquatinge been used,

The remalning tests falling in Class T on the .U.;ii»_i,b'l:. aoenled seore

({

ALl Cerenecs wore Biolopy, Chemistry, keonomics), bngincoring, Mathematics,

anct Preyochology . Phese tests all were chapacherized by differeneos 6f more
thap o cealod ceore polnts at the top end of the posdible scaled seorc
AT . * , Y
Avvanced Tests in Freench, Geolowy; Philosophy, Physies, and Socloloegy '7(
wore all clasoitiod in Class ITT on the possible scaled score criterion with '
v 4
only iron-h chanpedlngs clacsitication on the observed scealed score criterion,
C A complete clnasiticabion Tor’both observed and possible sealed score dip-
Copercoes yepears o Table o R C . g .
_—
Arc interestins cvent ddd occur when the Verbal and ouantitative equab- '
:_; t?&., ; . - -
ings o were comparcod with the common-item ~gquatings in away other than
/ o ) . i ' ~7‘,vf'-3,¥ . .
measuring Lheoendpolnt d(itferences of eacht ol:,i-»i’p_r'm. Most ot the common-
N b Py - s .
. . . - : Coe S IO R
iter criatines involved two old f'orms as the gt?ﬂ(z&fOﬁ;l@&l charks igdicate. S
i LI ' SR
T the Yerbnl anl guantitative equating through two old form is performed - .
N ’ [ . .
A tor copmon-Lbem odquating, that io, biscoting thi two obtained equating:
™
Qo ‘ , . ’ \
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Hnes and using the biséetor for seore reporting, the results: change a little
s demons tbrated in Appendix 4. The score differences at the extremes for

Advanced Tests in Blology, Brigincering Form (), ¥rench, Geology, Music,

- vy : . . ) . . . .
Soclology Form g, and Psychology @ruweach 1e°° than Dd’501nt5. It is also

) S
neteworthy that when Advanced Ie tn wgro equated tQ only One form, poor
- Y N
arecment between equating methods was .found. .
. " s , ) .
Wheno oo best Porm was used more than opce during the testing year under
shudy, these tests were cquated to themselves. Differences between the’
Verbal and guantitative cquatings and the common-item equatings were calcu-

Clated and tabulated. These Wdifferences provided a rough estimate of how

4

Vorbal and guantitat ;vv cquatings varied from one equating sample to another.

Unfortunately, there arc no <omparablv Flguro* a&allablc for common-item-

Ed i =

quating. The results appear in Table'ﬁ. v
: DI g v

The resulds of these calceulated differences were mixed. In-considering

°

' -~
thv lLTIUanihg over: all Advanced Te)ts, the process. of Verbal and Quantlta—

- bive equating seems t0 ba unstable as 6 of” the aj equatlngs resulted in ° :

N

seore dITfePences off H0 points or more roughly a%ounting to about BS‘pér cent

o1 tlhe uquatinga. On the other han&, when the equatlngs were taken by (//

<

individual Advanced Tests, tnw nunber of equatings periormed was 1nsuff1c1ent
for drawing, any meaning il conclusions.
e . |
For those game Vurbal and quantitative equatings correlations, both
o~
flect order and multiple «01f~Latlon‘ were caleulated for both, the group

.
2

mardiy up the old aml new torm cquating sampies, These correlatidhs were
vetween the form and Verbal Aptitude, bthe form and guantitative Aptitude,

- "

Verbal and juantitative Aptitude and the mdtiple correlation of the form



" . . : -10-
‘ 4

with'.the two aptitude ;ést*géoh?s. These porrelations tend to remain stable
ffom éld Fo néw form with theﬁexcéption of fhe éorfelatioﬁ Between the form
ana Verbal in pﬁevCasés of Chemistry and Mathematics, betweén Verbal a;;
Quantitati:z fo£ Spanish, and the multiple corgelatioﬂs'fof'MaJhematics

“and Spanish. -Thesebresults appear in Table L,

" The sample.was partitioned by educational level for each Advanced Test.
P A _ , :

€2 P

Counts for each.educational level of every Advanced Test were obtained and
. , | . .

based on these counts and cost factors; no equdatings were performed by edu-
caticnal level. The Gounts showed that most everyone who took Advanced
Tests were seniors and that equatings for'the other educational levels were

prohibitive based.on the Small.sample,numbers.
L'y

Discussion and Comments

The ‘question.-now arises of whether the‘study‘accomplisheq thewbbjegtive
) } L . . ,.-,t 20

it set up. Clearly, some practiéal‘diﬁferences were found between common-

item and Verbal and Quantitative equating methods in terms of the %0-point

classification scheme. One difficulty in interpreting these differences

cbmeé gbout when the samples'used for’equatiné are considered. Si
diffgfent sémples were used for éach:édhating, one could lo.ig;lly gugpect
these differences. ' The guestion of combaring the two typ/s of equating;lines
usiné_idEntical samples cannot be anSWefed.A Common-item eﬁuatings cofresponaA.
ing foXVerbal ané Quantitative equatings c?ﬁld have bgen pefformed usinhg the
same samples had the?e been funds for résééring:all answer sheets and 150
additional equatings. o ! ﬂﬁ
Another questiop érising tn the interpréfaﬁiofb%f'ﬁhé equafing line

diftferences was the significance of the differences obtained. ii'ty points

¢

13
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was the criterion for 81gnlilcanbe in this study but was that too much or

R

was that enocugh? No. probability statements can be made concernlng statistical
§

significance, and one is iorced to use "careful human Judgment." Since nothing

.

is known of hqw sampling differences affect common-item equating and only very

.

limited evidence is available for Vérbal and Quantitative equating, no
statistical test dén be made.

The differences obtained were assessed at the endpoints of’ the possible
scorelrénges. One mlght question the need for dlfferen(e,to be calculated
here. Tor example, which end of the scoré scale 1is mb§£ damaged by alldek
of agreement between eqﬁating methods? It might be that the ﬂeed 10
differentiate among candidates Scoriﬁg at the highest end of the scale i
1ot necessary thus allowing a réiéxation of the 50-point score differenc
at the high end. Also, oﬂe might reason, no ogg scores at the highest |
possibl@ score anyway énd no one cares whether that scérc is QyO or
1050 in most - lection or diagnostic cases. ‘Therefore, one might questipn
using the possible endpoints as differsnce «riteria and swtest some other
less conservative points for asscssi ing practlcal differencoes.

Was tlee relationship between the two equating methods constant for all
tests?  This we conelude was not the casc.. llad the relationship been constaht,
we would have expected all the Advanced Tests to fall in the same classification.
Also, a look through Appendix 5 will illustrate the variability of the Verbal
and Juantitative cquatine lines with respect to the common-item equéting line.
Clearly.  the Verbal and QNantitativé cuating is more suitable Par those
Advanced Tests rallinge in ﬁlasu I than those falling in Class ITT with respect

Lo apgreement with conmon-item eoquatadig:.

14
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The last two questions, differences across various administrations and

4
)

f;educationalﬂlevels, were not answered at all. In order to answer the first
- ' 1

quéstion; all forms equated‘fhrough Verbal and Quantltative scores wouldi

have had to be eguated using common items. The second question could not be
answered due to the relat%vely small sgmple sizzz obtained for the wvarious
educational. levels.
The rr;ain diffioﬁlty this study encountered involved. the lack of

‘ kqowlédge of the properties of the common-item equating method. For
example, consider the compariéon of the operational common-item équating
line with a Verbal and Quantitative equating line. Where do we want to
evaluate their differences? >What first blocks our proéress is our not

. knowing how'the common-item equating line variéé from saméle to sample.

Y

Compariscens between the two methods must be co?gfﬁered in light of the
{

gampling variations of each method. The problém 5f sampling variation

; cannot L2 easily solved mathematically aé“the estimates of the slope and
intercept of the equating linc involves the ratio of two other estimates.
The answer could be foﬁnd in computer simulation of equatings. If many
equatings were simulated under various conditions on.the means, variances,
and correlations between the anchor and the test, estimates of the equating
line variation can be obtained and confidence'bands drawn and compariébné
made more easily.

Another area of copcern should, be that of the robustness of the equating

procedure against violations in the three bésic asSumptiS%é. By assessing-

the degree to which violations in the assumptions affect the equating outcome,

the total variation in the equating procedure can ve parﬁitioned into two

15
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parts, ‘one due to the lack of compllance with the assumptlons, th? other.
In prég\;ce one can do nothing about/the second
/

due to sampling wvariation.
component, but one can select samples for equating where the asgumptlons are
-} .
f
/ :

/
{

most likely to hold.
. T, 4
It is recommended that studies be undertaken to estimate the variability
< ?

of' the common-item equating line and its robustness against jvarious violations
Having accomplished that task, investigatﬁbns of other S

in assumptions.
methods of equating could be undertaken with meaningful comparisons arising.

/
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Table 1 {

Cohmpn—Item Scaled Score Minus
Verbal and Quantitative Scaled Scores
at the Extreme Ends of the Scale

’

Test and Possible Score Differences Obsérved Score Differences

Equating Forms

Hghst. Poss.

Lwst. Poss.

Biology

Pro =

Pilo

Chemist%%
P ) =
10

P1o =

0, --

N2 =~

Scaled Scores

Scaled Scores

Hghst. Poss.

Lwst.

-Scaled Scores

Scaled Scores

24
41
50

34
®s

46

125

37

-126

20

54

79

-5
-12
-6

19

13

11

22

20
-23

~-28

17

18
30
43
33

50

36
92
40

=55

-85

69

21

72

12

15

11

11

18
-23

-28

Poss.
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Observed Score Differences

Table 1 Cont'd..

Test and Possible Score Differences
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0 == M - 3 17 -1 14
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Q = Py ~ 8 14 0 10
Q -0, 81 9 61 5
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French
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. RIEEEE - 11 — 4 -6 _—;
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. 1T N L2 3 ° -9 1
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~ Py M, 27 -42 13 -33
L) - 12 20 -5 15
' boo—- N, 24 -37 12 -31

Equating Forms

Education

Hghst. Possg.
" Scaled Scor&s

lwst. Poss.
Scaled Scores

Hghst. Poss.

Scaled Scores , Scaled Scores

Lwst. Poss.
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Test and . Possible Score Differepces Observed Score Differences
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Geology —+ ' .
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Appendix 1

\. . 7he Graduate Record Examinatioﬁs Genealogical Charts of
Advanc%i‘fijijfy Test
) oo - 192,
] 1951
] ; 1957

1960

AL 03

To196L
1965

1965
1965

I

M. reVISed[

v 1965

1967
1966

1967

1967
1968

1969

29 :
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Advanced Chemistry Test

T ! | 1950
—{ < ] : o 1954
| AN
LF_] , | | 1957
__ "«

—H ] - 1959

1963

'i96§

1965

1966

1967
1967

1958

1969 .
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- Advanced Education Test
- v J

g | 1952’
11956

1958
P
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1956

31
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Advanced Engineering Test
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Advanced Economics Test

= 1952

1956

4939

1960 .

: 1965
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1965
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1965
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Advanced French Test
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Advanced 3sology Test

39
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Advanced History Test
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Advanced Philosophy_TesL
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Advanced Physics Test
T ‘ : | 1952

E: 195

1957

1961
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Advanced Political Science
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Advanced Psychology Tes®
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Advanced Sociology Test
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Advanced Spanish Test
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Appendix 2
'Methoa Used for Equating GRE Advanced Tests Using Verbal and

Quantitative Aptitude Test.Scores dg Anchor-

14

Suppose two different groups of candidates take two different test
forms ‘designated as form X and form Y. Ws denote the group taking test X

as group r and the group taking test Y as group s. Suppose further that
o ’, ' o v . n * .
‘test Y has been given soretime in the past and that test X has been

recently administered and that both gfoﬁps'have.taken a Verbal and Quantitative

N\ ) .
test denoted V and Q respectively. Thus, a group r has scores on tests X, V,

and Q and group s has scores on tests Y, V, and Q.
3

We call form X the "new form" and form Y the "old form" and
e

desire to make scores on test X comparable to scores on test Y. To do this,
we conceptualize two regressions for each test form. For form X we consider
the regression of the score on test X on the scores of V and Q for the group r,

and do the same for the total group t = r + s, even though the total group did

not take test X. These two regressions are denoted by

) Xr ) ar ¥ blrvlr'+ b2rQr (1)
and - ~
~
Ky =2y * Pyl *ByQy ' : | (2)

-

We now make three assumptions, the first being that the slopes for the two.

i

groups, r and t, are the same, i.e.,

K= 5 V- byQu = X - bL.V, - B,Q , (3)

and the second being that the regression c.. .'ficients are the same, i.e.,
s . .

! by = by, | (L)

s
~—

b2I‘ B b2t - X - (S) ’

And finally the variance error of estimate, the expected squared error from

17 “



prediction denoted VE, . ' .

VE = 57 - bCb!

2
X :
- ,where b= (bl,bg) -
C = the covariance matrix of V and Q

1s the same for both groups,

2 . L 2
Q - . = = - n
Tx °:0p0s SX+ 500y . ()
r 19 ' . .
Substituting equations (L) and (5) into (3) and solving for X, we obtain

~ ~ ~

R Xf " bl:\vt - Vr) ¥ b2r(Qt - Qr) > (7)

and since we know all of the terms on the right hand side of the equations,
we have an estimate of how the total group would have done on test. X.

Substituting (L) and (5) into (6) and solving for Si w2 obtain
t

LT

2 - 2 1 {

S, =S, +b.(C -cC)b! . - (6)
t r

Using exactly the same assumptions and development for the relationship

9

between Forms Y and V and J with groups s and t we obtain estimates

Yt and 52 for the mean and variance using the total group.
Yt
The conversion of the scores on test X to the corresponding

scores on test Y is found by

Y=a'+b X

wher bt =L . gt o= _
Where S and a Yt b Xt

The common-item approach vtilizes exactly the same apprpach only

using .an anchor test (usually commor items) denoted ¢ instead of.V and Q.

/
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