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" 'discussions,

coneepts “of norms; -reliability, and valldlty The potential of cog-
niﬂve and ‘non-cognitive tests -was explor&d as ‘were the. sogial
cunsequences of tests in general In contrast to these theoretical

et 4

Thc 1963 Invilatlonal Conférenu: on I‘Esting Pl’DblEn}S ce:ntered up- o
on both theoretical and practlcal aspects of measurement: Speakers
I‘eviEWEd and ;.Lnalyzed the current ﬂl!lﬂiil}é s that underlies the basic

the Confer&m:e ftdtured two ultertstmg reports on the -

appllcatlcm of ¢ Db]ecuve tests. in the fmld of medical education, All o

“in all, it was a most stimulating program that balanced thE.‘ reality
- of the present with impllcanons for the fufure, - ) R

I should like to-extend our thanks to Dr. pfde’xander G, Wesman_: .

who, as Chairinan, was rEspunsnblc for planning l(hlS program,
We owe our thanks also to Dr. Jerome'S. Bruner for his lunch-
‘eon address and to the other dlstmgu;shed s?éakers whose effoﬁs

made this Conferenc& smzh a success. , :
Henry Chauncey

. " PRESIDENT
] .- ‘
| ™
Y } .
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'{ BE ﬂesignat as chairman of Jk ETSiInvitaugnal Ccmfe;i
ence on - Testing Problenis 1y sﬁnultaneeusly an henor and an
t:pportumty “The ljst of prior cpairmen is a h;g}ily distinguished
one; the excellenge of premgfip‘rngmms is. ducum?d Ey the
- constangy -of inqjea.se in Attendance ai\&lt_rfeetzngs ppgnumty
;18 pmvided by the freedom given the' : Eli’rmiln to compose the
... pIQgram. as che. wishes and: by. the/ Iégau-d which the. gonfer- ___
¢ ence is held—a reg:gd which. predispeses eL ] speakers to

. accept thf: chairman’y jnvitation. The chg min whi, fails to *
provide a stimulating) meeting has, only himself to blame; if he.
"chngses wj,sgl? the speakers wd! "Falfill his TESPQDS!‘]HHIES to’ his

mzlng Rhe. I@fﬁ Cnnféi‘éﬂcﬁ', my design was to ha\?f:
--bas;c cnnéepts and concerns in’ thgﬁfléld of measurement pre
':SEntEd comyrehens;v ly, informed| {"and mformatlvely "The first
session was devntfs’d to “state;0 the s¢ience”’ overviews of three
_-fundamental cgnceptssnnrms reliability, and: wvalidity. Dr. Rngf;r I
" T. Lennog called for mDI‘E‘j{CUVE aftention t developmém ofl .
norming theofy, summarized current nnrmn?; practices, anfl
'm;ged the est}lbli ment Df a system which would pérmit co
parable 'norms for tests "whose primary jshndardmatmns are
based ‘on Snmewﬁat differing samples of the pmpulatmn Dr.
““‘Robert) L. Thornieike ‘comniented on proposals, practices, and
pmcsdurgs for éstimating reliability; he.structured-his discussion
in t%-;ms of com;ept formulat}gns construction of mathematicals

¥ SR

page'w B




L Cesow T . o - * - : i 1 - K o . i
~models, and methods of obtaining perfinent data. The third fundf ,

- gmental  test characteristic,, validity, wasidist:ussed.'by#li{r! A&me o

5 st _Under the topic headings of construct validation,”

" décision, theory, moderator_variables, syntffeiic vaHdity, “and”™
+ responsé. Styles, she reviewed new approaches. devised for the
study of validity ‘during the tast ten years. - ST

The second mforning ,seéig was clevot_'ed" to’ th@(\}epdﬁ_xand;

appraisal- of test, use In’a spepific field of application—medicine.
. Dr. John P. Hubbard ‘described a’ iebting method used by the -
o Na_’tk}'gal ‘Board of Medical Examiners to appraise the, diaghos- .
tic competence of an interh,}?&plgying a sequential, programmed
pattérn i a realistic clihica situatiof® Under thié title ““ Alternate
Criteria in Medical Education aiid their Correlates,”'De.'E. Lowell
-~ Kelly reported an extensive investigation of predictor and criter-
.ion variables of concern to medical schools. oo

i

At the lincheon meeting Wwe were piivilegad - to’ hear a most
i':ti:rezstin; address by Dr.. Ferome’S: Bruner. His discussion of
 learning procésses and concept formation deyelopment was trdly
: aﬁhighligﬁf—k stimqlatingg scholsxly, and infofmative. B
The ‘Ehree afternoorx s gakers dirécted ou ‘a_tte'n,tion'tﬂ implica-
_tions?and consequenceg of” measurement. /The fidst, Dr. Warren =
G. \Fincileyg discusséd’fc;jrtgdtitheery and application in c@gﬁij o
v tive fields—the ‘dppraisal of ability. He reviewed our changing
§ * approaches fo investigating the st,iﬁlc;turéandiIOfgani‘i&{tian of

-

contemporary methods of appraising
achievement in schools, dnd  colleges. Won-cognitive aspects of , '
student performarice wereltreated by Dr. Santuel Messick, who -
\considered tHe potential dontribution of petsonality Hsessment
techniques to the prediction of success "of t:gllégeestﬁdents@ He

i undé’élonl&m gaise (and answer) questions as to scientific starid-

. g a¥ds far-evaluating personality\ dg ies, and- iljical, problems
¥y ards ting pers Y agyic ;
in thg use of such devices in praétical decisién makn

mental ability, and cn;,rJ

N
k g:- The final
speaker of the day!was Dr. Robeit L.~ Ebel, whose ‘topic was .
' "‘;Tl{tz Sfjciz_tr Cgllseqpencesrgf Educational” T gstihg-'!’? Dr. Ebel
~_examined the ‘charges recently \aimed at testing-by synipz_’glﬁgtfc: ™
“dind by ntagentstic critics; .subjfiike “the charges to judicial cog-*
sideratief); adcepted tl}e-validi_t,y of some, rejected .the}éudiy :

o L A )
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j " of others; -and hrm}ght LhE several Issues Into .f.am:r perSpecti\re
in com:lud(ng remarks on~ ﬂ‘le sm:ial cons&quﬁflc&s of #of tedting,. -
I dacking in g3 3 ,:,:fai,led_tmacprggs_cxpljpiﬂy
p My deep agpreciation to the cummittgf: of prf:viouf Invitational™
Conférence chairme:l which selected e, and to Educatiunal
Ti:sting Ségrice whic s‘pﬂnscmd th‘g meeting and supplied- pl‘r}
fessional a.ntl practical assistance at Evéfy stage of the dEVElOp- ’
ment: qf the program: Tt was for mf;% mt}st rewarding experlqnce
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- Tsst Dgf;aﬂmsﬂt

norms. “AL” I said, “‘that is a rathe

oo, 7 T Norms: 1963

n T.E me, .o

Hartourt, B}ar:é . _ ;_‘ ‘ -

Several months ago, yDuf'Chai'g man extended to me his invita-
tion, which'I was most pleased to accept, to take part in today’s
proceedings. He said that _he would like me to talk about
r broad topic. Can you
give me any hints as to which aspects t)f it you would suggest
I toncern mysclf wuh;‘” B’y Ehnt Df patient queslinning I was
vn:w. Qf dtvelupmt 5 over ‘thf: p‘hl 15 or .3() years in norm-
ing theory, norming lcchnalngy and related, areas, a survey of
current practices with Jespect to norming. varieties of types of
tests, a critical analysis thereof, a prospcctus for needed im-
provement, and perhaps a prediction of future developments in

“the realm of test norming— all,’ ‘however, not-to consume more

than 20 or at the most 25 mmutea Then, like all good chair-
said, “Bu of co ourse, use your own discretion,” neatly
combining this passing of the buck ‘with the subtle flattery of

credifing me with possession of some discretion,

I have found it convenient to organizc my repd rks under two
topics, which T shall refer to as norming-theory, on the one
hand, and norming technology, on the other.

As to norming theory, I shall have relatively little to sy —
and this for the best of reasons, namely, that the past decade
has seen little development in this area’ Where the literature
abounds with theoretical treatment of validity and reljability,
it is almost devoid of systematic treatment of norming; the

=
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. 1963 Invitational Conference on Testing Problems

* words “norms” and “norming,” for example, have not even

appeared in the index of the Annual Review of Psychflogy for
the past three years. ' ' ¢ " -
_Indeed, some of you may even wonder what I have in mind
when I speak of “norming theory.” Surely, you will say, every-
_one knows “what norms are and why we need them; what more
is there fo it than that? Perhaps I can make my meaning clear
by recalling that the administration. of a test to an individual
or a group can, in most instances, be thought of as akin to the
conduct of a scientific experiment. Performance on a test, when
interpreted according to suitable norms, serves as evidence sup-
portive or not supportive of a.hypothesis: this pupil has or has
not nide progress in -reading during the past school year; the -
group using this textbook: has made significantly greater pro-
gress than comparable students spending the same amount of
time on this subject; etc. Now the inferences or conclusions that
are drawn from this Expf:rimf:nbliké testing are obviously con-
ditioned by attributes of the norming group; but we have little
“in the way of a body of general principles rélating test inter-
pretation to norm group characteristics,. little spelling out of the
relations between norms, let us say, and test validity, little

" theory, in a word, of norming. I shall go no further in develop-

ing this concept; for purposes of this paper, suffice it to report,
as 1 did a moment ago, that the past decade has been product-
“jve of vety little advance in this area.

But if it appears that the past decade ll%\ﬁ%ﬁﬂ disappointing
with regpect to advances in norming theory, the picture with res-

. pect to norming technology and current practice is, a more

encouraging one. I discern at least four lines of development:

1.. Applications of sampling theory to test standardization, par-
ticularly cas reflected in the work of Frederic Lord, have pointed
the way to more efficient data-gathering designs.

2. We have added substantially to our knowledge about com-
munity and school system variables related to performance on
achievement and general mental ability tests. Dr. Jack Merwin,
some three years ago, reviewing the literature on community

page 14
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s

and SChDDl characteristics related tej test performance, found

- some Eighty -odd, srelevant studies; a decade ago, there was

scarcely a score. The work of Dr. Flanagan and his associates
in' Project Talesit has already eventuated in a wealth of -informa-

. tion  about characteristics “Related to performance on various

tzp-zs of tests ‘at the secondary school level, some corroborative

" of earlier findings, others’ raising -questions about certain as- .
- sumptions hitherto widely acted upon in definition ‘of norming
- populations.

3. There is a generdl w:llmgmzss on the part of the major test-
making agencies to commit the resources required for adequate
test atandardmatiun at léast with respect to t]u:ir ‘most import-

4, ThE major test publishers, several years ago, began to give
serious consideration to the use of a common anchor test in -
norming their respective tests, as a device for heightening com-
parability among the norms. This enterprise has moved forward

IESS rapidly than it should h:wf:, a state of affmrs fur Wthh I’;

By way of documcntiﬂg these points, and as introduction to
additional points that I shall make, I ask you to bgdr,&vnh me

while I read to you excerpts from the descriptions of the stand-
ardization programs for six of the most widely used batteries

TEST A -

“Basic procedure for ruling out bias was to select a stratified

sample of communities on which to base the norms. Communities

were stratified on a composite of factors which have been found
to be related to the measured intelligence of children in the
community. Each community which volunteered to serve in thes
normative testing - was evaluated with respect to the factors
of: 1) per‘cent' of adult illiteracy; 2) number of professional
workers' per thousand; 3) per cent of home ownerships; 4)
median home rental value. On the basis of a composite of these

pézgs 15
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1963 Invitational Conference on Testing Problems
factors each community was classed as ver’i‘ high, high, aver-
age, low, or very low. All the pupils pr@se)!l"t in each grade in
the community were to be tested . . .”

1 -

TEST B

““Schools in the norm sample were 50 chosehy that the repre-

sentation from each of nine regions is similar tb the proportions
in the United States. At the inception of the pr gram a random
sample of all school superintendents in the couptry was chosen,
The superintendents were asked if they were willing to partici-
pate in a longrange standardization prog d\ The selection
of schools was then random from all available schools in the
region.”  ° o ‘ \

TEST C \

—J

“More infportant than the sheer number of students tested,
however, js the degree to which they adequately represent the

total- national public school population at those grades. U. 5.

school enrollment data’were obtained showing distributions of
students by geographic region. Apportionment according to
community size within each geographic region was based on
1960 census figures for the distribution of population among
communities of various sizes. Invitations to participate in the
standardization program were then extended to appropriate
school systems, so sclected that the group as a whole would
typify the national population. Eighty-five school systems in
thirty-seven states participated in the standardization program.
All cooperating school systems werc asked to test complete
classroom groups from one or more schools so chosen as to

be representative of the community.”
TEST D y

“The total pupil enrollment in public clementary and secon-

on which the norms are based . . . Data in the Biennial Survey

“dary schools in the United States is the reference population

of Education and general cducational, social, cultural andV">

. 16
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economic conditions were considered in grouping states with
similar characteristics into geographical regions. Specific charac-
teristics considered were average expenditures per pupil for in- |
structional purposes, length of school term, and type of school
organization. Community size was the second factor used for
stratification control. The norming sawmples for all gfades within
a given level were independent. Thus, any single school contrib-
uted to only one grade for any single level of the test. No one
school was permitted to contribute to samples for two successive
grades, even though they were for different:levels of the test. A
total of 672 school systems were contacted, of which 341 agreed
and actidlly did participate in the norming prmgrdmﬂ Atotal
uf 69,345 pupils in 48 states were tested in this program.”

TEST E f
“The norms purpﬁrt to describe the achievement of pupils ‘rep-
resentative’ pf the nation’s public school population. Authors
and publishers sought to obtain a nerm grgup that would
match the national school population with respect to certain
characteristics known or assumed to be related to achievement.
These characteristics include. size of school system, geographical
location, type of community, intelligence level of pupils and
type of system (segregated or non-segregated). Each field rep-
resentative was asked to designate 20 school systems meeting -
spectfications that would yicld a properly representative total
norm group. A total of 225 systems accepted the invitation and
carrieq through all decessary phases of the program. Included
in this group are public. school systems from 49 states; the
number of pupils tested in the standardization program was
over 500,000. One additional control relating to age was
exercised in the- selection of the final norm group. Pupils Tall-
ing Gutside the 18 months range modal or typical for each grade
were excluded fl‘t@l the norm }Eruup thL pu’ cent of puplls thus
f

quired to test entire anllmgnts in at Iclst tllILL consecutive
33

grades.

page 17
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" 1963 Invitational Conference on Testing Problems ) %

TEST F

*The population ‘to which the norms apply includes all students

in grades- 9 through.12 in regular daily. aftendan‘ce at public

high schools throughout the United States. The sample on which
the norms are based was drawn so as o reflegt the fegional
population. A preliminary sample of school systems was chosen
strictly at random from ‘each of the 36 strdta. The fiumber of
systems chasen” “from. each stratum was based on the average
hig?h school enrollment. per grade, within that stratum.” This pre-
lthinary sample of 714 systems included approximately three
times as many students as were'demanded by the sample speci-
fications. Invitations were issued’ to these 714 scliool systems, |
and over 200 school .systems responded. affirmatively.  In mul-

+ distribution and_the community-size distributions for the national .

itiple—buildingsystéms'_ﬂitliﬁr M buildings or randomly selected

buildings were in¢luded-in the sample. All pupils in all grades

in the cooperating schools were tested. A total. of 366 schools
in 254 school systems participated in the standardization project.”

B 2

I do not cite "these particular standardgatiﬂn‘pmjtcé as
examples g either good or bad practic¢ in norming tests; much
less do I propose to criticize any features of any one of these
programs. 1 adduce them rather as representative of current
practice on the part of major test publishers with-. respect to
stafdardization of their more important test offerings. The six
exderpts are, bry’ intent, chosen from publications of the six.
major test publishers; the excerpts are;mostly verbatim, but not
complete; three are for achievement batteries, three for general
ability tests. - ‘ '

It seems to me Quite clear from the descriptions -that the
norming in ‘each of the instances cited must be judged to be a
planful, earnest and informed attempt on the part of the re-
spective authors and publishers to develop” appropriate norms,

“an effort implying in every instance substantial commitment of

time and resources. I may observe in passing that the author-

‘ publisher expenditure is likely to be in excess of 40 or 50 cents

for each case tested in the standardization of a group (and very
page 18
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much - higher in I}lE case of an individual) test and you tan
readily appra:iate the size of the commitmedt in these nurrgmg
_programs, ‘involving as they did tens or even hundreds of .
‘thousands of pupils. Tt is # Idnger possible to say, as it might
have been 20 years agaq, that the norms represent adventitious
collections of avaf¥able test scores bearing only accidental re-
-lationship to an accuraté descrlptmn 6f the test performangg of
definable groups of pupils. At least with respect to the: t,,,:
%;/:olved "here—and’ they would ' collectively. represent; & large:

action of the testing done’in elementary and secondary schaols
—such shortcomings as the norms ma/y possess,
individually or in relation to one ;mothf:r do n tatcm from

!ﬂ*

L
carelessness, lack of sophistication, or unwxllmgng 5 to devateg./i

the resources needed to do Tespectahle norming. _ -

- But shortt:ommgs are .in EVldEllCE the norms do ICdVE much

to ‘be' desired, at least when viewed across tésts. Threr are dis-
cernible marked (llffEI‘(EHCCE with respect to the population whose .
achievement or ablllty the nor urport to descilibe; the vari-
ables considered important aanndymg variables; sampling

procedurﬁs /thL prnbgrtmn'j of valu11tary conpt:muml fDrthLun1=

othj:r cnucal characttr;stlcs Tt is uﬂpas%nbl: to state on a przcm ’
grounds the-effect that such differenlces may have in int;?rfging
Systematic variations among the several sets of norms, bt there
are good+reasons for supposing that the differences in norms
ascribable simply to these variations in norming procedures are .
not negligible. When we consider that to such differences from
- test to test, there must be added differences associated with vary-
ing content, with the time at which standardization programs
are conducted, including the time of the school year, the issue .
-of comparability, or lack of it, among the results of the various

. tests may begin to be seen in proper perspective. Empirical data

reveal that there may be variations of as much as a year and
a half in grade equivalent among the results yielded by various
achievement tests; variations of as much as 8 or 10 points 'of
IQ among various intelligence tésts are, of course, by no means
uncommon. C '

a b .
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is-lack of comparability among’
ly a”matter of great concern

~ Some of you may feel that !
results - of various tests- is not’ real
—that as long as a schaol o school system consistently uses .

a’ given test or ‘test series,uit need not be too distressed. that
some other test or series would yield somewhat different results.
If there be any such among you, may I cite for you a situa- !
tion presently prevailing in the state of California, to.the dis-
tress of both California educators and the test puh’lishcg;s,.’flz&
mor over the qual-
ity of education in that state, eng ted legislation prescribing the
administration of ability and :1:;&;%!:111@;{1, sty/ in grides 5, 8,
and 11, on an annyal basis, to' all public school papils in the

state. The state cdugcation department issted. impleihenting reg
dlations, which, in a wholly laudable attempt to provide for a
measure of local éiiitc.)_ﬁqmy in the selection of evaluation instru- N
ments, established ah approved list of about half a dozen ability
tests and an cqual number of achievement tests from which local ©
school districts might choos¢ the, instruments to Bie used. School A

tion de- %

districts are required to submit results to the state educa
; 7 . - B o - .

partment, whicl, in turn, is charged with the responsibility of ¢

preparing a summary of pupjl achicvement for thie state for sub-

-, R . - . . 3 ' .
mission to the stite board ol education and presumably to the

*legislature. and public. Now imagine the task that confronts th!:/;

state cducation department in attempting to combine into a single
summary the results, non-comparable as they are known to l)};,
from a variety of testsr-How can this agency discharge this re-”
sponsibility and give to the legislature and the public a clear
picture of “pupil atainments? Must it undertake its owngstudy ol
equivalence among the half dozen -or so measures? This is an
expensive and complicated untlertaking, the rgsults of whiclnwould
in any case be subject to serious limitations, Must it resort to°the
alternative of ‘requiring use of the samg instrument by all school
districts? -1 for one could consider this to be undesirable on

ar-
5,
\

to accept with complacency? T do not believe
hot believe we have to. To do so, in-my opinion, is to court

page 20 ' .
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Ntithér dn {hink as wmhcmt Jthe: testmg
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heashrement can

fe

field, that thESE vexing p'nblemf.a of n norming shDuld prnmpt us

“to repudlate thévnotion gf ﬁatmnal nerms_as, _4n unattainable,

unrealistic, and. meaningless goal. For both gem:ritl mental
abﬂnty or schclastic a_pt;tutle,"mgasures and for d.ch];f\iEln@l‘ tests,

thére is surely a’ pl ice and a need for a single, camprehtnswely
" based, bmadly de criptive *set of horms, whatévar additional ™

needs may also E#ISI‘. for data descriptive of p;ll'[l(;lllcll‘ samples
of the .general ﬁépulalmn Ratlur the proper- dII‘ELllﬂgl for us

.:now, to . take vfnuiﬂ seém to me tu be along the pagy of a col-"

ldfmmtlve attack on’ the nérming problem by the major test- .

-producing ;fgﬁ'fli;lt‘si
.willing to-sacrifice whateyer Lumpf:tm\fc advantage om: or anoﬂler
of us may have felt he EnijEd by virtue c;y‘fhc sup€tior normii

of his tests, for the sake of the great gains in fest interpretation

that wuuld ﬂgw from adapu(m of common dchmumls of norms .4

;lmvmg schcmls gwﬂ prﬁ-cmmumﬁ in Si;leclmg Lgsts to c0n51dera=
tions of comen[ \ralxdlty and I’Elmhillty v
Exactly 23 years ago this vcry day, speaking in" this Vt:ry
forum,. Dr Curet(m reafd a pdpu‘ on ilurm.ﬁ tlm[ has not,
.my opinion, been surpassed by any auhsulm‘,m paper on, thls
issue. Cureton called fnT/i general adopigon by test- -making agen-
cies, é!L‘d. system of ailt oring their rgspgetive tests g a common
scale. He utged the development of a'Biisic anchor test, its stand-
ardizationr on a_genuinely representative sample of the general

populationi, and the equating of intelligence tests ind achieve-
ment tests of all publishers to this common .‘:x(J_IIL The attainment
of this’ 5(4(( of affairs would mark, in Curcton’s words, “the

&

date uL ‘maturity of educational and mental measurements as a -

scieiicé, and of educationa] guidance and counscling as a pro-
Mession.”” We are, alas, not yet at this level of maturity, by
Cureton’s definition, ~ .
While T have.no reason to suppose that any appeal that I
mighttmake along these lines’ will be more pUan[ than Dr.

.f i . q" ‘ ‘ pag'?‘%i
‘ ] v.i:gl '

I think, each of usspublishers shou(ld be 7
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' Curetcm s (sag only that ‘the need for some such dLthmeEnt

-

- about the chara

o

is now far- mefe EV’lc#cﬂt ‘than it was in 1940), I'weuld like to
close "my femarks with a similar call to concertéd action now

by the major test-making agencies. Surely -we_ now k'ﬁuw Enmﬁgh

lated te,.performance- on achievement and mental -ability mea-
sures, ﬂ.ﬂd are suffmxcmly close to common understanding of
the .proper general pgpul'atmn on which to develop norms, to
enable usfio agree on a gtnemlly lacceptable definition of the
pnpulmmn ‘whose test performance wrseek to describe; to specify
the distribution DL’ this pupulatmu on measures, of économic stat-
iis, cultural status, educational effort and calxbér f pupil® prﬂlw
tion,, plus other demographic features to which nerming samplgs

will be made to, i:(qurm to push ahead’with the creation of an”

*uuhnr»mstrumem t}mt wxll serve as d dcimmgﬂ v;lrmhlt fur all

domam and thua te brmg ou ,mlluuvc L{iurts to tlmt levzl of

cept of a sE;EﬂLL Qf" measurement of human ¢

maturity im’ whmh“ D+, L.urgt(m pleaded. As we valuesthe con-,
ities, let us ta l{

at least - these SEEP‘S to make our efforts mote dc:servmg of the

#h:l ‘scientific.”” "¢« .
’l . {! s ) - i .
= B p‘ \
¥ i
t;; R
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It is just 17 years ago that I had the honor’ ﬂf}:fddﬁ.%ﬁlng this
august assemblag&—scmawhat smaller and less impesing then
than now—on “Logical Dilemmas in' the Estxmaﬂon “bf Relia-
biJity.”” I should have: stoppéd when I was ahead! Buit‘some evil
genie brought his power to béar upon your program chairman
for this year, and, .here T am let out of the bottle again to com-_
ment on developments that have occurred in thinking about and’
dealing with the topic of reliability over the Yime span since last
I held foith. I don’t know whether I am being used as a prac-
tical example of the importance of test-retest reliability er as a
demonstration of the fact that once ability to read statistical
exposition has reached a maximum in the late twenties it goes
into a positively* accelerated curve of declfne from that time on.

Fortunately, few of you in this room today have any recollection

of what I said in 1946 —or are likely to remember beyond your
second cocktail this afternoon what I say today. Unfortunately,
my deathless prose will be preserved for posterity in the Proceed-
ings of the occasion. But for this there is no dntidote.

The issues of test rellability may be approached, it has seemed
to me, at three levels. The first of these is the verbal level of
formul&tion and definition of the concept. A second level is that

-of mathematical modél bunldmg, leading to specification of a set

of formulas and computational procedures by which the para-
metaré aptcified in thf: model are to be estimated A third' lev&l
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‘certain tests are given to certain subjects at certam times and

treated in certain ways to yield scores that are the raw materials
to which we’apply our formulas*and computational procedures.
Developmerits in the past 17 ycars appear (o have been pri-
marily at the first two of these levels. In fact, Oscar Buros,
addressing the American Educational Research Association last

‘year, -expressed the view that the last 35 years have been retro-

gressive, so far as our empirical procedures for appraising re-

liability are concerned. He exhorted us to return to the virtuous
; Loy N . o . . ) )
‘ways of our forefatherg and stick to the operation of testing the
Cindividual with two 'D%

Fhore experimentally independent tests,
in order to get the data which permit generalizations about pre-
cision of measurement over occasions as well as over test items,

and to this I can only say “Amen”. He urged us not to back-

slide from, the high standards of precision that Truman Kelley
laid down for us in 1927, and to this I would commgnt "It all
depends.” But my point is that I am not aware of any distinc-
tive . proposals for new patterns of data-gatheringy that call for

our special attention today, though it-is alw well that we

‘be aware of the limitations of the methods we are using. . - .

Turning now, to verbal formuyuiqn,‘?njrhaps the major trend
Tas been toward increasingly explicit formulation of the cmm\:pt
that “performance on a test should be thought of as a sample
from a defined universe of events, and that reliability is con-
cernied with the ﬁrccisl«:m with which the test score, that is, the
sample, represents. the universe. I shall not try to be a historian,
but -will merely note that this idea has been made fairly explicit
by Buros, by Cronbach, by Tryon, and probably by others.

What we may call the “classical ™ approach to reliability tended

to be conceptualized in terms of some unobservable underlying

asurement by an equally -

- unobservable “error of measurement.” The corresponding math-

ematical models and computational routines were procedures

for estimating the magnitude, absolute or relative, of this meas-

urement error. The formulation in terms of sampling does away
in one lightning stroke with ‘the mystical “true score,” somehow
enshrined fdr above the mundane world of scores and data,

page 24 o 24 '

21



O

ERIC

Aruitoxt provided by Eic:

N Y ¥
® L] |

13

i T
. aglil replaces it with the lgss® austere “expected value” of the

\

" score in-the population of Vvalues from whu:h the sample score

| was drawn. . .
Now what are the Jmplications, the .1dvantages ‘and. pmsxbly

) tbe llrmtatmnsg;:;f this * sampling ™ cqncept‘ion over the- classia

. “true score and error” * conception? -
+1+ 'For myself I cannot say that the '1dy;1ngage lies in snmpllﬁ-

cation and clarification. This notion of a “universe of possible
scorés” 1.5 in many ways a puzghng and somewhat Lonfusmg -

Fgrm A of _the }{YZ Re*d' ing Fest to thﬂ fifth gridtrs in our
schgcl and gotten a score for each pupil. Of what upiverse of -
scorgs are -these scores a sampln—nf all possible scores that we
mlght havﬂ thten by giving , Fm‘m A on that d’1yF‘ Of all poss-

time,- thqt mcmth? Df all pnssuble scores that rmght have been
gotten by giving Forms A or B or C or other forms up to a
stifl-unwritten Form* K on - that day'l Of scores on these same
numerous and presumably “paralle]” forms—and we shall have
to ask what “parallel” means under a -sampling conception of

' reliability —at some unspecified date within the month? OFf scores

on the whole array of different rgading tests produced by differ-
ent authors over the past 25 years? Of scores on tests of some
aspect of educational achievement not further specified? _

As soon as we fry to t:'ﬂi'lCLptllﬂli?L a test score as a S;m-'lplt:
from some universe, we are bruught face to face with the very

‘knotty problem of defining thE universe from which we are samp-

ling. But I suppose this. very difficulty may be in one seirse a
blessing. The experimental data-gathering phase of estimating
reliability has always imp a universe to which those data
corresponded. Split-half procedures refer only to a universe of”
behaviors produc d\at one single point in time, retest procedures
5f tesponses to a specific set of items, and so

to a universe
forth. Perhaps/one of the advantages of the sampling formula-
tion is that it makes us more explicitly aware of the need to
define the universe in which we are interested, or to acknowledge
the universe to thch' our data, apply. Certainly, over the past

/ page 25
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device, or number of trials to learn a scries of nbi

“'the shoes to be worn, a cert

.example, or to include running on'g

. a population of persons, rather than just for some one ‘ipi‘;‘le

P
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30 yEa“rs, all of us whm»hdvg written “for students and for the
test-using public have msxstcmly hatped. upon the nonequiva-
lence of different operations fnr estimating reliability, and”em-
phasized -the different universes to which differenit procgdures

referred. . . .

The notion of a random, mmplg from 2 universe of respénéés
seems most satisfying and clear-cut when we are dealing W1t11
some unitary act of 'behavior, which we- score in some way.
E,xamples would be distance jumpecl in a broad jump, time to~
run’ 100 -yards, speed, of response on a trial with a reaction time
nse syll ,
ables to a ‘specified level of mastery. In_these tases, the experi-

mental 5peufu::1tlon of the task is fairly complete. Thus, for the

100 yard riin, we sptcxfy a-smootll, straight, well-packed cinder
track, a certain type of starting Blocks, certain limitations on
ain pattern of prepdratory and start-
ing signals, and a certain. procedire for recording dime. A

universe could then be the universe of times for.a givén runner

‘over a certain span’ of days, weeks or months of his runnmg

career. Data from two or more trials under these cnndxtmm
would give us some basis for generalizing about the consistency
of this behavior for this defined universe. We could also extend

the universe if we wished —to include wooden indoor tracks for -

or running in sneakers

1

instead .of track shoes — and Ysample randomly from this more
! y

varied universe. As conditions were varied, we might expect

typical performance to vpry more widely and precision to be
decreased.

We are usually interested in estimating precision for cach of

.person, and so we are likely to have a sampling from some

pnpulatmn of persons. The nature of that population will also

influence estimates of precision, and so it will be important that

the popul jon be specified as well as the conditions. Preuamn
uf estimatin ng | time to run 100 yards is pmbdbly much® greater

ng pmfu:ssars - fnr :
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nBut it would be possible to 5pecify the pcgulatlon of lndividuals
‘fairly satisfactorily, as well as the population of behaviors for
sgiven..person. Within this at- least_ two-dimensional- universe,
- " we could sample in . a pre.shmably ‘random fashion; and we
. could then analyze our sample of observations to yield estimates.

" of the. relative pn:clsinn with which- a person could be located

- within the groupor the' absolute precision with which his time
Eﬁuld be estimated inseconds. -
«-When ‘we are “dealing ‘with the typical aptitude or achievﬁment
‘test, however, in which the score is some type of summation of

- scores upon single itenis, the conception of the universe from

~ which we havé drawn‘'a sample becomes a-little mote fuzzy.

ﬁﬂbaﬂ L']'harndif; o

——He:e,»faklg clearly, wesare concerned with a- sampling not only . .

of respohises to a given situation but also of situations to be
" responded to. How shall we define that universe? The dassical
approach to reliability tended- to deal with this issue by postulat-
ing 'a ‘universe of equivalent or parallel tests ‘and by limitlng
the universe fmm which our samgle is drawn to this universe
‘of parallel test.s Parallel tests may be defined statistically as
lﬂmse having’ equal means, standard deviations, and correlations -

" with each other:and with other variables. But they may also be

~ defined in terms: of the operations of construction, as tests built
" by the same procgdures to the same specifications. If we adopt
the second -definition, statistical characteristics will not be identi-
cal, but ‘the tesfs. will vary in their statistical-attributes to the
extent that diﬂ"erent samples of items all.chosen to conform to a
uniform blueprim or test plan will.produce tests with saméwhat
- differing statistical values. . oy
But some of the recent discussions seem to imply a random

.~ sampling- of tests from some rather loosely. and broadly defined -
domain —the domdin of scholastic aptitude tests, or the dnmam :

- of reading cﬂmprehensicn tests; - or the domain of personal ‘ad-
- justment inventories. Clearly, these are very vague and ill-
" defined domains. A sampling expert would be hard put to delimit -

----the~universe “or to ~propuse any meaningful set- -of operations -~ -~ - -

for sampling from it. And in the realm of practical politics, I
~“question” whether anyone has everseriously undertaken to carry
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1963 |ﬂvﬂﬂhﬂﬂ§] Canhran:n on Ta:hng Prablams
out such a sampling ﬁperation One might argue that the:data
appearmg in the manual - of the XYZ Reading Test, showing
: lts.correlations with other. published reading tests, are an approx-
‘imatign of such a domain _sampling, But how* truly do the set”
of tests, taken collectively, représent a random sampling from
the whole domain of reading tests?,One suspects that the tests -
‘selected. for correlating were chosen by the author bor pubhshex i
on some systematic ‘and non-random basis—because they were
widely used tests, because data-with respect to them were readily
available, or for some other non- -random reason.

We note, further, that as we broaden our conception of the
universé being sampled from that of alltests made to a certain

.-=-~_-,-~~runifn”" -set.-of. specifit;ati@ns to all tests of a certain ability. or ..

personality domain, we-begin to face the issue of.whether we are

~ still gettinggevidence on reliability or whether. we are now. getting

evidence on” some aspect. of construct validity. But, once again,
perhaps we should consider it a contribution of the sampling

. approach that it makes explimt to us and heightens our aware-

ness of the continuity from rellabllny to validity. Cronbach
offers the single term ‘‘generalizability” to cover the whole

“»gamut of relationships fror%those within the most restricted uni-
verse of near-exact replications to those extending over the most

- _general and broadly defined domain and develops a common
statistical framework which he applies to the whole gamut,
Recognition that the same pattern of statistical analysis can be
used whether one is dealing with the little central core, or with
all the layers of the whole onion may be useful. On the other
hand, we may. perhaps quﬁstlon whether this approach helps to
clarify our meaning of “reliability” as -a distinctive concept.
A -third - context in which the random sampling notion has -
been applied to the conceptualization of reliability has been the
context of the single test item. That is, one can conceive of a -
certain universe of test items—let us say the universe of vocab-
y items, for example. A given test may be considered to
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a.nd thus to a SQmewhat more géﬁ:ralized and less restrictive
form of the: Kuder-Richardson reliability estimates. - -, .
t:here, again, we encounter certain difficulties. These center

““on the~ ng"hand upnm the definition of the universe and on the

Gﬂ'lEI upon the notion of randomness in sampling In the first
~ place; there are’ very, definite constraints upon the items which
make up our operational, as opposed to a purely. hy othencal

" universe. If we take the domain of vocabulary items as our ex-

.ample, we can spegify ‘what some of these constraints might. be
in_an actual case. Firstly, there is typically a constraint upon
the format of the item—most often to a 5-choice multiple choice
_form. Secondly, there are constraints imposed by editorial policy
—exemphﬁt;d by the décisxon to exclude proper names or special-

““ized "technical terms, or by a requirement that the options call

for gross rather than fme dlscrimmanons uf shade of méamng

idis:syncrasies of thE item writers: thexr tendenﬁy to favor

lar typES of . words, or partn:ula.r trlck f nuslead construétf@f.'

demgnat&d level Thus, the umvgrsc; is Cér’tsiderably restricted,
is hard to defme, and the samp ing from it is hardly to’ be con-

Pfesuma'bly we could elaborate and. delimit moré fully the..
definitmn of the universe of items. Certainly, we could replace
_the concept of random sam ling with one of stratified sampling,
“and indeed Cronbach has proposed that the sampling concept
‘be extended to one of stratified sampling. But we may find that
‘a really adequatﬁ definition of the universe from which we have
sampled will become, so involved as to be meaningless. We will -

almﬂst rtamly ﬁnd that in prupurtmn as we prowde detailed .

carry out our samplmg within such Eatrata, we are once again

... getting _very. close to a bill of particilars for equivalent tests.

Just as random sampling is less efficient than stratified samp-

r,«ling, in. oplmon surveys or demographic studies, when stratifica-
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* . tion is upon relevant variables, so also random sampling of test
fiems is less efficient than stratified sampling in making equivalent
tests. Analytical techniques developed on the basis of random

“sampling assumptions will riiake a test appear less precise than
‘it is as a representation of'a population of tests which sample in

. unjform way from different strata of the unjverse of items. It
is’ pdrtly in this sense that the Kuder-Richardson Formula 20

- and the other formulas that try to-estimate test reliability from
. item data, or jgg)rn such test statistics ‘as means and variances
(which grow out of item data), are lower bound estimates of 1g-
liability. They treat the sampling of.items as random rather than
stratified. They assume that differences in item factor composition

either do notiexist, or are only suchi as arise by chance.

b

b

“the case. Thus, Cronbach compared the values that he obtained
for tests divided into random halves ‘and those divided into
 judgmentally equivalent halves for a mechanical reasoning test,
and found an average value of .810 for random splits and .820
* for parallel splits. For a short morale scale the corresponding

values were .715 and .737. But frequently a test is fairly sharply
. stratified—by difficulty level, by area of content, by intellectual
“process. When this is true, correlation estimates based on ran-
" dom sampling concepts may seriously underestimate those that
~ would be ‘obtained between two Iiirallel forms of the test, and
consequently the precision with which ‘a given test represents
the stratified universe. _ '
These reactions to ‘random sampling as ‘applied to tests and -
' test items were stimulated in part by Dr. Loevinger’s presidential
_ address ‘to Division 5 at the recent APA meetings, and I gladly
. - acknowledge the indebtednéss, without holding her responsible
for anything silly that I have said. -
" The shift in verbal formulation- to a sampling formulation is ..
compatible with a shift in mathematical models of reliability to
, analysis of variance and intraclass correlation models. These
o odels . have,. of course, been proposed for more than 20 years,
" but'they have been more systematically and completely expressed
e Q‘m»thepastd&cadgg ) ' ) . FY
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- The mﬁat cnmprehensive "and systematic Elaboration Gf this
formulation of which I am aware is the one which has been

dgtributed m rexcngraphed form by Oscar Buros and whjch is

,hmitatlon when I say that I find this presf.ntanon pn:tty hard
“to_follow. Hopefully, others of you will be either more familiar
‘with ‘or more facile at pitking up the notation that Buros has
used, and will" be able to pick from the host of formulas that

~ :are offered the one that is appropnat: to the SPECLﬁC data with

which you are faced. - .

One great virtue of analysis of variance models is their built-

in versatility. They can handle item responses that are scored

*:0 or -1, trial scores that yield scores with some type of ¢ontinu-
" ous distribution, or, where more than one test has been-given to

‘eag%h individual, scores for total tests. They can deal with the
situation in which the data for each individual are generated by

.the same test or the same rater and. also the situation in which .

* test or rater vary from' person to person. This latter situation -

is one of very real importance in many practical circumstances.
How shall we judge the precision of a reported IQ when we do
not know which of two or more forms of a test was given? How
shall we appraise the rEpEatablhty of a4 course gradt when the

grade may ‘be given by’ any one of the several different in-.

structors wilffhandle a° course? If we have more than a single
score for each individual, even though the scores are based on

different tests or raters for each individual, we can get an esti-

mate of within-persons variation. And_whenever we have an

estimate of within-persons variation we have a basis for judging .

the precision of a score or rating as describing a person. Clearly,
with only two or three or four scores per person, the estimate of
‘within-persons variance is very crude for a single individual.
We must be willing to assume that the within-persons variance
is' sufficiently yniforsm_ from person to person for a pooling of
" data over persons to give us a usable common estimate of vari-

... Ance. from test to test. for E'Ech smgle mdwndual Havmg such

_ of.a score fo:,,an, individual. stated in absplute terms or_as ,th::,_

i
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" precision of placement of an individual relative to his fellows.
. As varlous writers have shown, the conventional Kuder-
Richardson formulas emerge as special cases of the more gen-
eral “variance analysis” approach. Likewise, the adjustment of -
correlational: measures of reliability for test length are derivable
from general varjance analysis formulas. '

¢ - I.shall not try to recite to you a set of formulas today, be-~

R

..you all the formulas you can use. ;
In closing, let me:raise with you the question of how much /v "

- cause-this would serve no good ‘purpose. Rather, let me direct
you to Tryon’s 1957 article in_the Psychological Bulletin, Buros’
available if unpublished material, and Cronbach’s forthcoming

article in the British: Journal of Statistical Psychology. These,
plus Horsts™ and Ebel’s articles in Psychometrika should give

W

you are willing to pay for precision in ‘a_given measuremenf. .
The ‘cost is partly one of time and expense. But, given soihe
fixed limit of time and expense, the cost can then be a cost’in - '

scope and comprehensiveness. We can usually make gains in L

precision. by increasing the redundance and repetitiveness of suc-
cessive observations. The more narrowly a universe is defined,
‘the more adequately a given length of test sample can, repre-
sent it. With all due respect to the error of measurement, we .
must recognize that it is often the error of estimate that we are
really interested in. To maximize prediction of socially useful
events, it may be advantageous to sacrifice' a little precision in
order to gain a greater; amount of fpope. Precision and high
reliability are, after all, a means rather than an end.
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~Withtr-thre-past decade; psychologtsts have been especially active

in devising novel and- imaginative approaches to fest validity.
In the time allotted, I can do no more than whét your appetite

for these. exciting developments and liope that you will be stimu-
lated to examine the sources cited for an adequate exposition |

“of each topi¢. I have self:&ed five developments to bring-to your
- attention. Ranging in scope from broad frameworks to spectfic
techniques and from highly theoretical to immediately practical,
. these - topics pertain to: construct validation, decision theory,
maderamr variables, synthetic validity, and respnnse styles.
Gcms!ruci Validation .
It is hearly tén years since the American Psychological Associa-
- tion published its Tecknical Recommendations (1) outlining four
types of validity: content, predictive, concurrent, and construct.
As the most complex,- inclusive, and controversml of the four,

. construct validity -has received . the greatest Zattention during the.

subs&quem decade ’When flrst pmpos&d in the Tﬁ:lmzml Rsmm-
tion of the théory underlymg a test On the bass of such a
theory, specific hypotheses are formulated regarding the expected

--variations in test scores. among. individuals or among conditions,

and data are then gathered to test these hypotheses. The con-

~-structs.in. construct-validity - refer to pDStulatEd attributes or-traits
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that are pmsuzinably reflected In test performance. Concerned
with a more comprehensive and more abstract kind of be-

o -~ havioral--description-than those provided by other types of vali-

“dation, construct validation calls for a continuing accumulation’

of ‘information from a variety of sources. ‘Any data, throwing

‘light on, the natuxe of the trait under consideration and the.con-

diﬁqns“éﬁ‘e::ung its development and manifestations contribute

" to the process of costruct validation. Examples of relevant pro-

cedures include .checking ani intelligence test for the anticipated

7 increase in~score with age-during r:lii!dhcod, investigating the

effects of experimental variables sich as stress upon test scores,
and factor analyzing the test along with other variables.

tacked, clarified, elaborated, and . illustrated in a number of

- thoughtful and provocative articles by Cronbach and Mechl

(14), Loevinger (30), Bechtoldt (6), Jessor and ;Hammond (28),

* Campbell and Fiske (11),‘ahdf Campbell (10). In the most recent

of these papers, Campbell (10) integrates much that had pre-

:

- --—-Gubsequently-- the -concept of construct. validity. has been at-

viauély been written about construct validity and gives a well-

balanced prfssentéit;ion of its contributions, hazards, and common
misunderstandings.  Referring to the earlier paper prepared
jointly with Fiske (11), Campbell ‘again points out that in order
to demonstrate construct validity we need to show not only that
o test correlates highly with other variables with which it should
“correlate, but also that it does not correlate with variables from
which it should differ. The former is described as convergent
validation, the latter as discriminant validation. o

In their multitrait-multimethod matrix, Campbell,and Fiske (11)

" proposed a systematic experimental design for this twin approach

to validation: Essentially whatis required is the assessment of two
or more traits by two or more methods. U nder these conditions,
the correlations of the same trait assessed by different methods

represent a measure of convergent validity -(these correlations
should  be high). The correlations of different traits assessed by

“ftion; the correlations of the same trait inndepeiidently assessed b
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~ihe sameé ot similar methods provide a measure of discriminant _ .

validity (these correlations should be low or negligible). In add-
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tl;e same method give an index of reliability

Wifhmit attempting an evaluation of construct - validity, for-
I would urge you to consult the- sources. clted, I should.
theless- likeé to make a few comments about it. First the .

n
‘basic idea of construét validity is not- new. Some of the earliegt

- tests- were- designed ‘to measure: such theorgtir:al constructs asf'

¥

constructidn_ on an explicitly recogmged theoretical foundation.

Both in devising: a new test and in setting up procedures for its .

validation, the investigator is urged to formulate psychclogltal
_hypotheses..The proponents of construct validity have thus tried

_to' integrate psychological testing more closely w1th psytholcgi-' ,

cal theory and éxperimental methods.

With regard to- speéiﬁc validation procedures, construct valid-

ation als6 ttilizes .much -that is not new. Age. differentiation,
"actorial validity, and the effect of such experimental ‘variables
| as practice on test scores have been TEPQHEd in test manuals
‘long before ccmstnpct validity was given a name in the Tech-
" nical REgammmdﬂtlﬁzs As a matter of fact, the. methﬁdolcgy
of construct validity 'is so comprehensive as to encompass even
_ the procedures characierisiic_a_lly associated with other - types of

validity (see 2, Ch.:6). Thus the correlation of a mechanical

--aptitude fest with subsequent performance on engineering jobs
would contribute to our und&rstam:l'mg of the construct meas-

~ured by this test, Similarly, comparing the performance . of
neurotics and normals is one way of checking the construct
validity of a test designed to measure anxiety. Nevertheless, con-.
~struct -validation has stimulated .the search for novel ways of
gathering validation data. Although the prlri'(flpal techniques
currently: employed to investigate construct validity have long
been familiar, the field of operation has been expandéd to ad-
mit a wider variety of procedures. - e

- The--very multiplicityzof data-gathering techmques récognized s

by construct validity presents certain hazards. As Campbell puts
-it;~the- wide diversity of ac:t:eptablﬁ validational evidence “makes
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cv:mstructs, “intelligence » Dn ‘the cther hand construct validity.
—«has served. to- focus - attention .on the desirability of basing test - -
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pnsslhle a highly opportunistic selection of evidence and the edi=
, tm'ial detice of - failing to mention validity. probes that were not
" confirmatory” (10, p.”551). Another hazard -stems from ‘mis-
“understandings of such 4 broad and loosely defined concept as
mnstruct validity Some test ‘constructors apparently interpret
, constiuct validation .to mean content validity expressed in terms
of psychological trait names. Hence they present as construct
" validity purely: subjectjve accounts of what they bEllEVE(OI hope) -
their test measures. . ,
Tt is also unfortunate that the chief Expunents of construct *
validlty stated in one of their articles that this type of valida--
[tion “is involved whenever a test is to be mte:preted as a meas- -
_ure of some attﬁbutz: or - quality which is not ‘operationally
defined”’ (14, p. 282). Such.an assertion opens the door wider
for subjectlve claims and fuzzy thinking about test scores "and-
the traits they measure. Actually the theoretical construct or
trait assessed by any test can be deﬁned in terms of the opera-
tions performed in establishing the validity of the test. Such a
definition should take into account the various external criteria
with which the test correlated significantly, as. well. as: the condi- -
"tions- that .affect its scores. These procedures are entirely in
accord with the positive contributions of construct validity. It
would also seem desirable to retain the concept of criterion in
- construct validatlon not as a specific practical achievement to
be predicted, but as a. general name for independently gathered
. ,external “data. The need to base all validation on data rather
than on -armchair. spaculauon would thus be re: emphasmed as
would - thE need for data Ext(:rlldl to the st scores, themselves

s Bgslgian Theory

Even broader than construct vahdlty in its 5LDpE and 1mphca.=
“tions ‘is the -application of decision theory to test construction
and evaluation (see 2, Ch. 7; 13; 25). I Because of many techni-.

cal complexitlés, however, the current impact of decision theory

"o test- develﬂpmem cand use is limited. and progress has been
slow. .
"‘Statistical dedsiun theory was developed by Wald (37) wnth

1ge 36 . .
peess 34

O

ERIC

Aruitoxt provided by Eic:



g _' O LT - Anne Anagstasi

: specia.l reference to Lhe deelsions required in the i,nspection and

qua.lity control of industrial products. Many of its possible im-

, by Cronbach and Gleser in thelr 1957 book « on
Ps_y:ba?agtcal Tests and Personnel Decisions (13). Essentially,
decision theory is an attempt to put the decision-making pro-
cess into mathematical form, so that available information may
_be used to reach the most effective decisions under specified cir-
»..cumstarices, - Fhe- -mathematical procedures required by decision

theery are often quite complex, and few are in a form permit--

ting their immediate” application to practical testing problems.

Some of the basic concepts of-decision theory, however, can help

o the Iefqrmulation ‘and clarification nf certain. questions about -

tests

ing before the formal development ¢of statistical décision theory
‘and were later recognized as fitting into that framework. One

A few of these eoneepte were mtredueed in psychol@gieal test- .

~ example is provided by the well-known Taylor-Russell Tables

(36), which permit an estimate of the net gain in selection ac-
‘curacy attributable to the use of a test. The information required
for this purpose includes the validity coefficient of the test, the

seleetion -ratio, - and the proportion of successful applicants se- -

' Jected without the use of the test. The rise in proportion of

successful applicants to be expected from the introduction of the -

test is taken as an index of the test’s effectiveness.
~ In many situations, what is wanted is an estimate ef the effect
of tlle test, not on prepcrtmn of persona who exceed the mini-

-.8ons seleeled on: the bams ef the test compare with that Df the

total applicant. sample that would have been selected without - .- |’

the «test? Following the work of Tdy]Dl‘ and Russell, several in-
vestigators addressed themselves to this question. It was Brogden
(8) who' first. demonstrated: that the expected increase in output
~'or “achievement 1is directly proportional fo the valichty of the

test. Doubling the validity of the test will double the improve- -

" ment “in' output “expected from 'its use. Following 'a similar
= U B i
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. apprdhich' (see 27), Brown ‘and Ghiselli (9) prepared a table

" whereby mean standard criterion score of the selected group

~. ...can: be estimated. froni a knowledge of test validity and selection
Decision theory incorporates a number of parameters not tra-’

ditionally considered in evaluating the predictive effectiveness
of 'tests. -The previously mentioned selection - ratio is one such

- parameter. Another Is the cost of administering the testing pro-

- gram. Thus a test of low validity would be more likely to be’

retained if it were short; inexpensive, adapted for group admin-
istration, and easy to give. An individual test requiring a trained

. examiner and expensive equipment would need a_higher validity < -

- -to-justify-its -retention. A further consideration is whether the test.
‘measures an area of criterion-relevant behavior not covered by -~
other available techniques. A

~ Another major aspect of decision theory pertains to the eval-
uation of outcomds. The aBsence of adequate systems'for assign-

" ing values to outcomes is one of the principal obstacles in the
way of applying decision theory. It should be noted, however,
that decision theory did not introduce the problem of values
into -the decision process, but merely made it Explicit. Value sys- -

, tems have always entered into decisions, but they were not here-

.+, toforeclearly recognized or systematically handled. '

- sull anothier feature of decision theory is that it pérmits a
consideration of the interaction of different variables. Angxample
would be the interaction of applicant aptitudes with alternative .
treatments, such as types of training programy, fo whu:f Tndivid-
uals could be assigned. Such differential treatmént would' further.
improve the, dutcome of decisions based on test scores. Decision

-~ theory -also focuses attention on the important fact that the effect-:

 iveness of a test for selection, placement, classification, or any

. other purpose must be compared not with chance or with perfect

prediction, but with the effectiveness of other availablé predictors.
_The question of the base rate is also relevant here (33). The

Swrwv

woe ek amples olied provide-a few glimpses into ways in ‘which the
o upplication of decision theory may eventually affect: the interpre-

tion of test validity. ~ = e e
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Moderator/Variables.

“A promis ﬁmcnt develnpmgnt in the interpretation” of test

ralidity o im;:m the use; of moderator variables (7, 19, 21,
- 22, 23, 24 _'35). The validity of 4 given test may vary among

‘__subgmups or . individuals withiti a population, Essemially -the

. problem of moderator ‘variables. is that of predicting these differ-

" ences in predlctabﬂity In any bivariate distribution,‘some mdivid—

. uals fall close to the regression line, others miss it by appreciable

-~ distances. We may -then ask Whethet then: is any characteristic

in which thosé falling fazther from the rggTessk_m line, for whom

- -prediction err e large, differ sys;ematiﬁauy ahd consistently o

from those faﬁclns: to it. Thus a test might be a better pre-

-applicant.s from a lower than for applicants from a higher socio-

o, economic level. ln such examples,sex and socioeconomic level

-« .are -the moderator variables sincd thEy deify Lhe predictive
valjdity of the test.

Even when a test is equally valid for all subgroups, t.hf:: same
‘score may have a different predictive meaning when obtained by
members of different subgroups. For example, if two students

w1th different educational backgrounds obtain the same score
ori the Scholastic Aptitude Test, will they doequally. well in col-
lege? Or will the one with the poorer or ‘the one §¥ith thie better
background excel? Moderator variables may thus infliiencé cutoff
.scores, regression equation weights, or validity cnefficiénts ‘of the
same test for different subgrodps of a popul#tion. 3o

Interests and motivation often function as moderator variables
’in indiVidual cases. If an applicant has little mtﬁrest in a joh
'prnbably do poorly regardless of his SEGI&E on relevant
3 tests ,-'Amung ;such. persons, the correlation’ bEtWEi:ﬂ apti-
L st scores. and jr:)b perfnrmaﬂce would be low.::For, individ-

‘f’whdafe interested and hlghly motlvated on th‘tn «utl‘fér hand

the MMPI‘_-i'nay héve higller* validity for some types of neumfjcs 7
thah Im‘ others (19) The characteristic' behavior of the Iwo,

~dictor of “ctitéFion ‘performance for mmen than. for X women, or for =
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- types may make
",'syrpp&cxms, the mher ;
- gmderam: variablt:. may lt;elf bc a tgs scnre,
: whid% individuals may. be sortea into Subgroups!” T
been :some promlsmg atttmpﬂs 10, identify such” fﬁadtrator vaﬁ-
ables in’ tesi scores (7, 195 '21 4). In a study. of taxi drivers
conducteéd by -Ghiselli (21), ' the -t 1. between an aptit.udi:,'j '
test ?nd a criterion of job pafformantﬂ ‘was y,” 22‘_,_The group
" was &hen sorted nto thixds’ on the basi :
, paﬁanal interest mventory ¥ ‘Whe  the" valid
. test was recomputed within the third- whose, occupatio
- level was most appmp:iat&-f ' thgjob it tose o .66: “%iju:, fing
- ings- auggéat that"-one test might. first’ ‘be. usc;d to:scregn’ out ind)
: .;viduals for wham the second tﬂst 15 likely to hav; 1ow validit"

‘ ;tht: sﬂcqnd test arE sglect&d . .
‘Even withln a 51|1§F! tcst, audn,aﬁ a p;'" »
may prnve possxhle tg. déVl‘:lﬁp as mode’mtnr kgy in teri
which the validity of the rest-of the test for each individugt: car,
. be -assessed (24). There is’; also” evidence suggesting that m;ra—
_ individual variablllty from one. part of the,test to another affects K
“the "predictive vahdlty of a test for individuals (7) Those indi:':*
viduals for whom the test is more reliable (as indicated by, low
intra; individual vanablllty)“am also thé ‘mdlvlduals fm' whom
Atis more valld as might be :mtl;ipated ’ :

%, .

by %ynlhallc vaildity \1\ i ,
A ti:e;hmquﬂ devised to meet 3 specﬂlc practu:’i néed is synthetlc
valldity (4, 29, 34). Tt is ,ell known that thei same test may '
have high, validity for predic ing-the performance of office clerks -
or . machinists in: .um: compfiny and low".or” negli igible valldity

fo: E}bs beafing the' same title injnother’ c:om’pany "Similar vari-

.-‘"

Egg: bgé,n found in the corrd i.v tibns of tests, with-achievement
rses-iof the same name -iven in different colleges. The -
rion of “collee suctess” is a notaﬁqus example of-
i . 411(_1 h&tﬁrngmuty‘ Althﬂu‘fih fra

nally indenti-
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many different things, from being elected president of the student
council or _captain of the football team to receiving Phi Beta
- Kappa in DHES junior year. Individual colleges vary in the rela-
tive: weights ‘they give to these diﬁér&nt criteria of success. e
. B _abundantly clear that:- (1)/vedu¢:atlonal and VDEathﬂd;l o
i criteria are complex (2) the various criterion elements, or sub: 0.7
cnt&riaj for any .given job, educational mstntutmn,,coursg, etc.
may have little relation to each other; and (3) dlﬁe:ent criterion
sityations bearing the same name often represent a dlﬂerent o
. mmbinatmn _of sub-criteria. It is largely for thesg,reasons that
. atest users ar géi{erally urged to condudt.their owan local valida: .
Llon studiés. In many snuatlons, however, this practice may.not * -
f.v be feasible for lack of time, facilities, or adequatt: sampl&s
Under these circumstances, synthetic validity may pr v1de a
satisfactory approximation of test validity against aSpirtic
* criterion. First proposed by Lawshe (29) for use in ind stry,
synthetic validity has been employed chiefly with job criterid; i
but it is equally apphcable to’educational criteria. Sy
In synthetic. wvalidity, each predictor is validated, not against
a’ composite : ﬁltéiﬁ‘l but against job elements 1d'r:nuf1ed through
job analysis.” FHES “validity of any test for a given job is then F
computed synthetically from the weights nf these elements in the
job and in the test. Thus if a test has high ya' lity in predicting
5,
est w

1r1d if such tasks
loomlarge in a particular job, then the te | have high syn-
thetic validity for that job. ‘A statistical’ ti:chmquc known as the

J-coefficient (for Job- coefficient) has been dEvclﬂpEdtby Primotf

performance in delicate manipulative task:

(34) for estimating the synthetic validity of atest. This technique
offers a possible tool for generalizing v;l,lldll data from one joh
or other criterion situation to, anothes w1tho|‘ﬁ° actually condugt:
ing a separate validation stﬂdy in each situation. The J- Lm:fflcurm v
may also prove useful in ordinary battery’ x‘.DnstruLtmn as an -
intervening step between the job analysis and the assembling of,
‘a p‘ial bdttery of tests. The preliminary selection of appropriate
tests is hgw done largi:ly on a subjective and unsystematic hasis
and might be- impmvu:d througﬁ thE utilization of such a tech:

,,,qm: as the J-coefficient. ' ! ,{ o I

¥
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Response Styles o o

The fifth and last development I should liketo bring to your
attention pertains to response styles.” Although research on res-
ponse stylés has centered chiefly on personality inventories, the
concept’ can; be applied to any type of test. Interest in response

* styles was first stimulated by the identification of certain test-

. taking, attitudes. which might obscure or distort the traits that

the test was.designed to measure. “Among the best known is the

“social desirability variable, extensively investigated by Edwards

(15, 16, 17, 18). This is simply the tendency to choose socially

desirable responses on personality ‘inventories. To what extent

this variable should also reflect the tendency to choose common
responses is a matter on which different investigators disagree.
Other examples of response styles include acquiescence, or the
tendency to answer “yes” rather than “no” regardless of itém

content (3, 5, 12, 20); evasiveness, or the tendency to choose’

question marks or other indifferent responses; and the tendency
to utilize extreme response categorics. .
We can recognize two stages in research on response Styles.

~ First there was the recognition that stylistic components of item

form exert a significant influence apon test responses. In fact,
a growing accumulation of evidence indicated that the principal

" “factors meéasured by many self-report inventorigs were stylistic

rather than content factors. At this stage, such stylistic varlance
was regarded as error variance, which would reduce test valid-
ity. Efforts were therefore made-to rule out these stylistic factors
through' the reformulation of items, the development of special
keys, or the application of correction formulas. '

More recently therc has been an. increasing realization that
response styles may be worth mea iring-in their own right. This

" point of view is clearly reflected in the reviews by Jackson and

Messick (26) and by Wiggins (38), published within the, past

five years. Rather than being reg; rded ds measurement €rrors

to be eliminated, response styles are now being investigated as
diagpostic indices of broad personality traits. The response
style that an Individual exhibits in taking a test may be asso-
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t:iated ivn‘.h ‘characteristic behavior he dlsplays in oLherﬁ non-
.tﬁst situations. Thus the téndency to -mark sotially desirable.
~answers may be related to conformity and ste,reotypﬁd convention-*
“ality. It has also been proposed that a moderate degree of this
" variable is associated with a mature, individualized self concept,
while higher degrees are associated with intellectual and social
immaturity (31, 32).-With reference to" acquiﬁsu:nce [hEIE is
‘some  suggestive evidence that the# predomigant. ** yeasay&rs
tend to” have weak “ego controls and to accept IHIPUISES without:
reservation, while the predominate “naysayers” tend to inhibit
and suppress impulses ‘and to reject emotional stimuli (12).

" The measurement of response styles may provide a means
of ‘capitalizing on what initially appeared to be the chiéf weak-
nesses of selfreport mventoriﬂs SEVET’ﬁl puz;ling and di.‘:appoiﬂt—
sense’ When reexammed in the light of recent rggnarch w:th res-
ponse styles. Much more research is needed, however, before
the measurement of response styles can be put to practical use.
We need more information on the relationships among different -
response styles, such as social desirability and acquiescence,
which, are often confounded in existing scales. We also need to
know' more about the inter- relationships among different scales
designed to measure the same response style. And above all,
we need to know how these stylistic scales are mlumd to external
criterion data.

The five developments cited in tlns paper represent ongoing
activities. It is premature to evaluate the contribution any of
them will ultimately make to the measurement or interpretation
of test validity. At this stage, they all bear watching and they

- warrant further exploration.
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v Programmed Testing
|  inthe Examinations
. o of the National Board -
R | - - ot Medical Examiners

Joun P. Hij'sga‘nn
* Mational Board of
Msdic:al Examiners

Ten years have now passed since the National Board of Medical
Examiners came to Educational Testing Service for advice and
help in converting our time-honored essay tests to the more 4

'~ modern technjfjues’ of multiple-choice testing. The change was ac-
companied by the cries of those who chose not to understand
multiple-choicz testlng and the “criticism uf those whu undcr-

assistance Qf those sm:h as Jnhn anles thcn a memb(‘:r of ETS
convincing evidence soon accumulated to demonstrate the gains
that had been achieved in the reliability and validity of our
written examinations. (1, 2)"The new examinations prospered -
and after rélying heavily upon the experience, the facilities, ‘and
the excellence of ETS for a period of five years, we were bold
enough to strike out on our own. We added to our staff highly
qualified individuals from the field of psychometrics and now
after another five years, we have welcomed this opportunity to
return to ETS at this Conference to describe and~not without
some trepidation—to ask for your critical comments, about a .
testing method developed by the National Board.

. I have chosen for the title of thispresentation, * Progdmmed
"Testing.” Let me make it clear, however, that I do not wish to
become involved in prevalent debates over programmed teach-
ing. Rather this title is intended to suggest that this new testing
method has certain features that are similar to those of pro-
grammed teaching. Whether one follows Skinner down the linear
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path, or prefers --ﬂm:branch\ﬁg progfam'mé{od of Crowder},- the

“essential charasteristic of programmed, teaching, with or without

machines, appears to be a step-by-step progression toward care-
fully constructed goals. Each step calls for specific knowledge.
The student must already have the knowledge or he must master
it before he:may progress Jo the next step. Similarly, in the test-
ing “iethod " that 1 wish to describe to you, the examinee pro-
ceeds in a step-by-step fashion through a sequential unfolding
of a series of problems. It is this feature that has, we believe,
justified the terminology of our title* Programmed Testing.”

Since any test must be viewed in the light of the purposc for

which it is ‘designed, let, me sumniatize lpriefly the objectives of

National Board examinations. Our primary objective is to

determine the qualification of individual physicians for the prac-

‘tice of medicine. A physician, having successfully completed the

extensive series of National Board examinations, may present

. his c’:eﬁifica,te_:t.o-thé licensing authority of the state in which he
" wishes ‘to practice and obtain, his license without further exam- ©.°

ination.” If: thé_ph'ys;ic;ian has not _elected to take National Board
examinations, he niust,‘igb before the state’ medical examining
board, -and if, later it His' medical career, he should move to
another state, he may’.be required to repeat this performance

perhaps years after he had ;}ioijjght “to leave qualifying examina-/

‘tions far ‘behind him. National Board certification is a perman-

tions, permits physicians to move

ent record and, with few #%%
from one state to angthgg\vgﬂgmit repeated examinations. .

This was the initial pu Jasé of the National Board, bit it is
not its only »funcgticmi'-:F’Fﬂggﬁ'i‘hg the change to- multiple-choice
testing, and - as the reliability, validity, and impartiality of these
examinations gained recoggtion; - medical school faculties began
to see in these exarhigjations § ‘means of measuring their students
class by class and* subject Gy subject, and comparing the per-
formance ng-ﬁgirfpgtudén'té ingconsiderable detail with the per-
formancg f|n,th Ehool classes across. the country,
Thus, thesd exgr '
V3

i tomie to be used widely as extra-
il cducation throughout the United
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-Our examinations are set up in thrt parts. Part I is a com-
prehensive two-day examination in th basic sciences usually

taken fat the time that-a medical student is completmg his second

-~ year of medical school. Part II is a two-day examination in
~ the clinical sciences, designed for the’student at the end of the

fourth-and final year of the medical school curriculum. The third

and- final - part—our Part IlI-is designed for those who have
passed Parts I and “II, who have finished their formal medical

school courses, have acquired the M. D. degree, and have had
some Intern experience. It is this Part III exammatlon that is the

~ subject of this presentation 1 today.
Whereas Parts I and II are looked upon as searchmg tests
of knowledge and the candidate’s ability to apply his knowledge

to- the problem in hand, the Part III examination is designed to:
measure those attributes of the well-trained physician that, rather / / N

glibly, ‘we call glinical competence. It has been the long- standing
conviction of the National Board that, before we certify an indi-
vidual to a state licensing board as quahﬁed for the practice
of medicine, we should—if we can—test his ability as a respon-
sible physician. Can he obtain pertinent information from a
patient? Can he detect and properly interpret abnormal algns
-and symptoms? Is he then able to arrive at a reasonable diagno-
sis? Does he show good judgmeit in the management of patients?
Historically, the National Board sought to*answer these ques-
tions by means of a practical bedside type of oral examination
based: upon the candidates examination of carefully selected
patients. In earlier days with few candidates and few examiners,
this. procedur& was effective. More rﬁuzntly, with tlmusanda of
candidates, thousands of patients, and thousands of examiners,
we found ourselves running into a diffiqulty that you will be
quick to recognize. We were dealing with three variables: the
examinee, the patient, and the examiner. Here we had two vari-
.. ables, the patient and the examiner, that we were ’uniiblé to

b proximately four years ago, we felt compﬁlled to face | up
the necessity of developing a better test of ,clinical competence
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or admitting defeat and abandoning the effort. Therefore, we
undertook a two-year project- with the support of a research -
grant from. the Rockefeller Foundation and the cooperative help
of the American Institute of Research. The first step in this pro-~
ject was to obtaln a realistic definition of the skills that are
involved in clinical cofnpetence at the intern level, since it is this
level of competence that-our Part 111 examination is intended to
measure. The method used for this definition was the critical
incident technique under the direct guidance of Dr. John Flanagan.

"By interviews and by mail questionnaires, senior physicians,

junior physicians and hospital residents throughout the country

~ were asked to record clinical situations .in which they had per-

sonally. observed interns doing something that impressed them,

" on the one hand, as an example-of good clinical practice and,
“on the other hand, 4n example of conspicuously poor clinical

practice. A total of 3,300 such incidents were collected from
approximately 600 physicians. “This large body of information
provided a rich collection of factual information that constituted
a profile of the actual experience of interns. We had arrived
at a well documented answer to the question of what to test?
The next step—and a formidable one—was to determine kow to
test the designated skills and behaviors of interns. :

Many methods were cxplored. Motion pictures of carefully
selected _ patients were introduced to eliminate the two variables
that had vexed us ‘In the traditional bedside performance. The
patient, préjected on the screen, became constant and the ex-

_ aminer “appeared in the form of pretested multiple-choice ques-

tions about the patient. This method has stood up well under

" the test of usage and continues as a part of the total examination.

A second method—that which we have called Programmed
Testing—was evolved to test the intern in a realistic clinical situa-
tion where he is called upon to face the unpredictable, dynamic
challenge of the sick patient. In real life, the intern may be called
to see. a patient. who, let us say, has just been admitted to the
medical ward of the hospital. The intern sees the patient and

‘studies the problemi; he obtains information from the patient;

he performs a physical examination; and he must then decide

L -
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- upon a course of action. He orders certain laboratory studies

and the results of thESE studies may then lead lum to definitive -

" treatment. The patient’s” condition may improve, or "perhaps

worsen, or be unaffected by the treatment. The situation” has
changed; ‘a new problem evolves; and agdin decisions and’
actions. are called for in the light of new information and altered
ciréumstances. _ ’

In the tEStmg methc:d, as we have developed it; a set of some
four to six problems related to a given patient simulates this
real-life situation in a sequential, programmed pattern. The
problems are based upon actual ‘medical records, aind may
follow the patm’m s’ progress for a period of several days, several
weeks, or even months until eventually, as in real life, the patient

.improves and is dlscharged from.the hospital, or possibly has

died and ends up on the autopsy table. At each step of the way,
the examinee is reqmreﬂ to -make decisions; he immediately

learns the results bf his decisions, and with additional informa-

tion at hand, proceeds to the next problem.

I believe at this point you are detecting certain similarities
between  the design of this test and the methods of programmed
teaching—a step-by-step progression to the goal, each - step

‘accompanied by an increment of information upon which the

next step depends. .
Essential to the mgtlmdalogy of tlua form of testmg, as in the
case of programmed teaching, is the concealing of additional

A N - 4 . I D [ P S _
.information until the examinee has made his decision and has

earned the right to have the additional information. We, there-
fore, first turned to the tab test method. But the tab test, with
the tearing off of bits of paper to reveal the underlying infor- .
mation, seemed to us difficult to produce for mass testing and
awkward for the examinee.

We also gave serious consideration to thc technique for the
testing of diagnostic skills described by Rimoldi in a series of
papers. (3) Again; a clinical situation is presented and the can-
didaté is offered a number of steps that might be taken to arrive

"at the correct diagnosis. Each choice appears on a separate card

on the éack of which is information pertinent to the selected
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: choice. In Rimoldi’s hands‘, ‘the éCDfiﬂE of this test depends-nm e

“only upon the nature of the choices selected but also the order ..

in ‘which the choices -are made. This test, although it has 'many
interesting features, also appéared difficult to handle for mass
”,étjng nd furthermore does not altogether meet our objectives
for.a" thorough evaluation of diagnostic acumen and judgment

;rl_t};nt: management of patients.
WE then’ devised the present mgthod the idea for.which has

" regognizable origins in the tab tesf and the Rimoldi test but, uses

‘a ;ﬂﬁerent technique. Instéad of tedring off bits of papef or\ﬂlp
. ping "over cards to find"the appropriate -information, we have
CQﬂCE'llEd the information under an erasable ink overlay. The
examinee first studies the problem and a Larcfully prepared list
of possible courses of action. He the '1 imakes his decisions and
where he finds a series of

turns to a 'separate answer bOQHet
Inked blocks each numbered to: L[ﬁ‘réspund to the given- choices.
He removes the ink for selected choices with an ordinary pencil
eraser and the results- Qf hig’decisions are revealed., 3, 3

Sy7

At flrst we “had’ _)QﬂSldf:l‘E{hlE ddhculty in fmdm

1dcrl

wuhout; at thL samé: }{m% g'{lformatmni
With the help of an interested specialty prhitéf;‘_(i method was

iine, erasing Llu: ut

developed that has the genius of simficity. The glnswars—tl’fe‘: v

results of dt:t:lsmns(h are printed and numbert:cl serially in an
answer book. A thih acetate.layer is laminated on the pages of
the answer book and on top of the cellophane layer, blocks of

iink are applied to cover the underlying printing. The ink is of

a special formula so that when dry it can be removed easily
by an eraser or scraper. The acetate interphase layer protects
the underlying printing. :
The method is readily dddptdhli‘ to mass testing and also.has
the ‘advantage of being foolproof for scoring purposes., The ex-

‘aminee has no way of putting ink back over an answer. 1f, when

he sees the. results of his decision, he finds that he has made -

a wrong choice or if mistaken choices become apparent as the
solution to the problem unfolds, he is stuck with the choices he
has made.. He cannot change his answers and he cannot cheat

page 54 , |
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01' on Lhefbac:k of Eards HIS

scﬂrer to count. K

ol shall have more to say about scor ing, but first a word’
about ccmtent The complexlties Qf the cllmcal situations

' Fdescribe ESPEEla“y, I rrught add for a- non: medlcal E.Udn:m:ﬂ

Tf, however, I may take a leaf from ERS tests;'f n gver-snmphfmﬂ
example may be helpful. T have frequently eel on 'ETS tests
an ‘over-simplified example of a multiple-choice ‘item Clncago
is (A) a state, (B) a-city, (C)a country, (D) a ¢ontfnent, (E) a
village. Just as ETS would, I am sure, resént any. imr pl ication
‘that this gives. a fair impression of the poténtial of multiple-
choice testing, so too the over-simplified example we use for
purpcses of instruction to the examinee is not to be looked upon
."as any indication of the difficulty and Lomplemty of the prob-
lems in the actual test. T

ffnnt cover Qf one nfthesc: tests, is sh’gwn to mdix SN

W patjﬂnts He .is told Ihdt ini 1;11" mfcrrmanon is glVEﬂ for Lach. ':‘

patient and that following the iditial information a numbered -,

list of possible courses of action constitutes the first problem for

.this patient. He is not told how many courses of action are con-

sidered correct; his task is to select those z:uurses of action that .- -

he judgﬂs to. be 1rnpoftant for the pmpu ﬂl;lllilg'méﬂt of this

patient at this point in time. After he has arrived at a decision
on a course of action, he must turn to the separate ansWer book-
let and erase the ink rectangle numbcred to cm‘rﬁjjo d: to his
choice, and the result of his action will appear under tht: erasure.
Heﬂis told that information will appear under ' the erasure for
lm:.i:u‘recg,b as well as correct choices. If,- fﬂrr Ex.llelE, he has

e .diagnostic test, the result of the tast will appedr under
his erastire whether or not the selected tedt®should have been
ordered. After having completed the first problem for the first
patient he then goes on to the second problem .for the same
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- lmself with ‘the. 'methad and’tg pracﬂcf: on two simpllfiec:l prob-

Jems related 1o ‘one patlent.” At -the top of the page s 'a brief
- destripﬂoh of a patient who is brought to the emergency room .

. *of ‘the. hospital in a comatose condition.. From tle information . .

. given, any medical-student would recognize the conta as due fo’
diabﬁes (just.as oy 'I'S examinee would recognize that Chicago -

' is a cltY) The st_-‘.pl'oblem for this patient ‘then offers nine .
cmlrse.s of actioi;i;hat call for immedie.tf; decision. 'T'hmg of fhese
nirie cholces Lonstitute proper managément at this pc}im‘. selgttion
“of these three and only-these three choices leads to a perfect*scbre Y
“for this problem; and, for this sample problem, the key: to the
p&feﬁ score-is included on the page in order to give the ca%ldld=

——-ate; some fetling of confidence in his understanding of the mEtth =
Figute 3 is an enlargement of choices 3, 4-and 5 in this list.’
* Choice No. 4 is oné of the essential procedures. lt is shown here
-—with-the-erasure-having been-made and the,answer }‘Eﬁfealed The
- examinee has decided to catheterize the EatlEﬂt to fest the urine
, _and’ the urine is found to contain large.amounts of ghcnsg and .

.. acetone,’ cha:acteristic of the condition; with which he is dealing.

; Let us now.assume that he.did not recognize diabetes as the

. cause of the patient’s coma and he decided;to select choice No..5
and to perform a lumbar puncture. His.érasure for this choice
would reveal the words “ pressure and c«:lﬁééunt normal " Thus,
in a very realistic: fashlon, we are smmlatmg a situation with

A which an’ intern might be confronted ‘in the middle of the night,.; -

. when the decisions are entirely his own with no ¥sflior physician” .
looking over his shoulder and saying- “No, do not do a lun
bar puncture.” He makes his dec:lsion he Rg;‘fﬂrms the actidid?.
~afid obtains- the  results. He may c;}' ‘thay ‘ot wealize as the
problem,, unfolds.- Lhat the prncedurﬂ wis unn,cé%bary or ill-
advised.*. . .

Having madﬁ his decisions for the immediate steps to be under-

%Jtaken for this patient; he then progeéds to'the secong pmblem .
Figura 4-shows an Ellldfg{fll‘lﬂllt of t%:mﬁ 10 11, :llld 12 dpptr_ll':
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ing in this second probltm Item 12 réads “Order insulin,” This

1
;
']
J
¥
| ',“,

o y niargsméﬂt af!tefns!'lo ;'1 and 12 af.g'amplg Problem o

'ure.s"far Items 10 and 12

“is'a correct decision. arising from the information that he should

'have uncovered in"the first problem; he erases the correspond—
_ing . block ‘and sees that the patient’s condition improves as a
xesult of his ‘action. But he is also given the opportunity to order

dication as’ forsexample, in Item 10, digitalis. This is;
‘chioice that would reflect error in the first probler;

other :
an, incc:&rect

_if he should order d;gitalis he would find, "as revealed under

his erasure, that digifalis is givell in accordance with his orders
and the patient’s condition worsens. In the actual internship sit-
uation, it “might net be . until the folowing morning, when the”

-'paéént is seen by the Chief of Service, that the intern learns of his
_erTor in ordenng digitalis The mer;*;s of our Test Committee,.
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; wha are . physicians prorninent. in their respective fields and with
» cansiderable expeﬂence in this manner of testing, SO]’ﬂEtlI’nEE be—

 ee’s actions, parﬁtula y wlth regard to incorrect declsions One
.examiner suggested that if the examinee selected a choice’ that
would be considered a fatal error, he should find under the era-
sure -“You  have just kﬂled your patient; go on'to the next
paﬂznt
" "Now, to turti”to “the scqrmg of this test. Let m’gﬁfz:ﬁind you,
as stated earlier, that the basic function of National Board
~ examinations is to serve as a quélifitatinn‘ for the general prac-
tice of medicine. After having -passed: the final test of clinicak .
competence in. Part III, the candidate is certified and we say in
-effect: We have Exammcd this individual as carefully as we know _
how and we consider him qualified to assume responsibility. for
the medical care of patients. Therefore, although we are interested
in excellence, we are mainly concerned with the identification
~of those few who cannot be considered safe to practice on their
““own. The focus of this examination is, therefore, on the lower' )
-end of the distribution curve.
After having carefully studied several different formulag for
the scormg, we arrlvcd at an error scormg to count both sins

dred EhOlL‘ES of courses “of action offﬁred in tht: test is Cldsslﬁsd.
as to whether it definitely must be done for the well-being of ‘the
patient or whether it should definitely not be done and-if done
would be a serious error in judgment that rmght be harmful to -
the patient. A third category ‘includes choices of action that are
“relatively unimportant, procedures that might Be done or might
not be done, depending upon local.conditions and customs: A
'candidate who fails to sele‘ct a choice ’considéfed mandatory or
The QhOlL‘ES in the Equlvocal mlddle gmund ‘teceive 10 score.
Thus, we are dealmg with a test and a scoring procedure that
_are quite different from the usual multnple—chmtg method in which
-the examinee jis offered a number of choices and directed to
select the one best response Here we offer him a number of
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those tbat he cansiders _important ‘for the management of the

jahﬁ P. Hubbard

~ he IEGQngZCS a mlmber of ‘actions that should definitely*be done
. and ‘other actions “that should definitely not be done. His res-
" ponses are, therefore, interrelated. If he is on the right track, he
-makes ‘a Ilumbgr of - correct decisions among the available
_ choices; ther by his erasures, he gaiﬂs the information- necessdry
“"for ‘the’ proper management of the patient in the next problem
and the next set of choices. If he starts off on the wrong track

- in this p:;@gr,ammed test, he may r_pmpound his mistakes as he
proceeds and he may become increasingly dismayedgas he learns

from his erasures -the error of his ways. But, if he discovers

_that he is on the wrong track he has a chance to change his
course, although he cannot w0 the mistakes he has already

made, again a situation rathertrue to life.

i

Finally, a brief summary Df the smushcal analysﬂs of this

the ‘structure of the test and the manner . in which we are now
~scoring it are such as to’ affect the reliability adversely. In our
. desiré to simulate real-life situations, we have included within
each problem a varying number of interrelated responses. Fur-
-thermore, there is interdependency between one problem and the
next. To return to the two sample problems, anyone who knows
anything about diaEeﬁc coma would decide to do the three pro-
cedures coded as correct for the’ first pmblem and he would
avoid othe? prm:ﬂdurcs coded as incorrect. Then, having con-
firmed the diagnosis ‘in the first problem, he would have no
doubt about the further management of th\c patient in the second
problem. The interdependency of responses within each problem
and from one problen.to the next has the effectof decreasing
the number of points upon which the test score is bulh and,
consequently, decreasing the reliability of the test. , :
We have studied at some length the baldnLé between the ob-

_ jective to simulate reallife situations in this” sequential manner

oftesting and the objective to obtain high or reasonably high
reliability. While the reliability of our tests of Part I and Part II
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1s quite cahsistenﬂj. between .80 and .90, the internal 't“:qnsisiténcy _
-for- this: nortion of Part III for the first = .

- ,i?éa"'ln:\ritaﬁanﬁl (:gﬁ-r"-;ﬁé'i on T-ifing Problems

few administrations-has. been in the range of .40 to .70 with a
mean -of .53. We. are now taking several steps that may be ex-
pected to increase the reliability. The,test. has been lengthened;
the number of ltems for the next 'administration In January

. 1964 has been increhsed from approximately 200 to approxi- |
.- mately-400. The éxaminers, thé experts who.construct the tests,
_ are learning from the dtern analyses the néed for more discrim-

inating judgment in categorizing each” choice as right, wrong';

or ‘equivocal. The task is quite different and considerably more-

" arduous than the more familiar ‘task of va'eéldi,ng on the one best -

.among five choices. On the other hand, the examiners find them-
selves on somewhat more familiar’ ground 'and feel that they
are dealing with -practical situations .in a,‘__iﬁipr‘e realistic manner
than when they are faced with the necessity of a single best -

~ choice. - o _ ‘
~-We have-also looked closely at the correlation between this

programmed test of clinical competence in Part III (taken after
6 to 12 months of internship) and the multiple-choice tests of
knowledge of clinical medicine in our Part II (taken before in-
ternship). The correlation between this portion of Part IIl and -
the total Part II was .42 In 1962 and .35 in 1963. Corrected .
for attenuation, the correlation between these two tests in 1963 -
would have been .53. These correlations, ‘positive and yet"
moderate, reflect about the degree of relationship we would
clinical. competence that™ are inevitably based upon medical
knowledge. - o o ; ' .

In conclusion, let me Summarize by saying that we have

" expect between medical knowledge -and additional elements of

" developed a tEStingméthé‘::l that promises to open up new dimen-
‘sions .in evaluating professional competence. We have described

this technique’as “Programmed Testing” because of features that

are similar in principle to. “Programmed Teaching,” that is to

"say_ a step-by-step progression to carefully designed objectives,

each “step-accompanied by an increment of information essential

“to the séquenti:’il unfolding of the problems. The method is far
 page 62 ) '
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'_"nur ah!llty to evaluate eEecﬂvely certain skills and qualitles of

. .professional - competence, skills and qualities that we consider
. essential” for certification of a physician’s readiness to.assume
' ..mdependem respﬁnsiblllty for the prar:tice nf medicine,

Cawlea, Juhn T, and Hubbard, John P “Validlly and. Rellabﬂuy of the
New Objective Tests:: A Report from the National Board of Medical Ex- -
aminers.” Journal angdx‘cal Education, 29:30-34, June, 1954,

Hubbarg, John P. and Cowles, John T. "'A Comparative Study of Smdcm
. Performance in Medical Schools Using National Board Examinations.’
] 1 -’mnf afHdimlEdufuhﬂﬂ, 29:27-37, ]uly 1954 ‘ .
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]
| into reciprocal agreements, Le.—agreed to recognize the

ity of the other’s_licensing examination, such reciprocation__- ,

~Is sufficiently rare as to have led to the development of the pro-
“~gram of Nationial Board examinations, - S

. The need for, and use of, tests in the evaluation of applicants
to medical schools is of more recent origin. Those of you who
are familiar. ‘with . the history of the medical profession will
remember that until relatively recently, medicine, like law, was
an “art acquired by apprenticing oneself to an older and more
experienced member of the profession, reading a few books, and
_passing the state licensing examination. There were a few medical
schools associated with certain of our older universi?s, but

only _a,f;ri:jlativély: small proportion of the practicing physicians
of; the, day ever atterided- them. During the fineteenth / centyry
there was. @ very rapid growth in the number of colleges and

schools -offering professional training -in medicine, but a large -

proportion -of them ‘wes _
. owners were mdre-interéstéd. in”attracting students for the tuition
~ which they would bring with them than for their aptitude. for

-the study of medicine. This state of affairs is reflected by the ;

fact that in 1904 there were twice as many miedical schools in
the - United - Staies ‘as there are in 1964! As a ‘result of the sur-
vey of medical education’ sponsored by the Carnegie Founda-
. tion, which ailminated: in the famous Flexner report (1), two
- very “significant anges_occurred in professional trdining, for
medicine: (i) the. andar iedical education were markedly
“increased; and (b)“the medjcal “schools began more and more
to seek an - affiliation with a university. Today there are only
a few non-affiliated schools remaining. S
Although medical practicioners had always baen*accordéﬂ‘.'a;

gptietary, with the result that their.

fairly high status in“their communities, these dévelapnmms served -

- to enhance further the prestige associated with mediciné as a
profession. As a result, membership in the profession became
the aspiration of many more younger people than could be ac-

- commodated in recognized medical schools. -Thus, the faculties -

-f of these institutions found themselves confronted with the neces-
sity of selecting the most promising applicants for the study of

ot
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~ 1963 lnvijational Conference:on Testing Problems -

ine, 1t 1s not Surpﬂsing; tierefore,, that medical schools
fient - toutilize. ,pmfesaj@nal aptitude test. The

- ‘present Medical College Aptitude Test, which was developed In~
- 1927, was an outgrowth of the Moss Medical Aptitude Test and

" the* Professional Aptitude Test. (2) Since 1935 it has been given
every year in. several hundred pre-medical schools to at least
90 per cent of all applicagts for admission. to medical schools'

- throughout the United Stadfg; - " | |
The affiliation of medical schools with universities and, even v
more important, the introduction of extensive’ components of -
basic s¢i ice: tedching in the medical curriculum. éd; to an increag¥
ing cotitérn on the part of medicalschool faculties wigh - the:

S i

evaluation of student achievement and assigning grades. There’

is fully as much disagreement among medical school professors

as among teachers everywhere about the best methods of evalu-

ating students and assigning grades. In fact, it was inevitable - :
“in these professional schools, where, grades are so imiportant
* Indetermining not only survival bubdssig t.to int

and, other professional opportunities, that
ferment and disciission regarding the comparative val
versus written téstsy of objectivg versus essay 16515, .0
phasizing short-term versus long-term learning, whethér g
should represent progress made, as a result- of taking a tourse
" or the absolute level of, accomplishment upon course completion,’ .
of whether grades’ shoul® be given primarily for factual learning ‘
. or for the demonstration of, professional skills, and so on. N
While the ratio of the number of applicants to ‘the i
of available places i the admission class has declined bve
last few yéars,'ime%liéal schools are gen
with ‘the seléction of their students thai, are’ universities and .
-colleges or even other professional school "This is true for two -
_very good reasons: First, the high cost of co tructing, equipp-’
ing, and staffing “medical schools results in a’ very high per- '
“student societal investment as compared with other types of
-i;"ed\igaﬂon‘al institutions. Second, because of ﬂiﬁ‘viﬁtﬂgi*al nature
of the curriculum in medicine, it is generally not feasible for
medical schools tor admit students in the second, third, and

erally: more concéned’”
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cad always'fill its .upper; classes with transfer students and

“+ the" typical multiple appllcations of medical school candidat
- and provides feedback’ concerning the }uality of students enterit
...each medical school.. T
: Comnmitiges of medical;schools-to very wide differ b i
“the quantity and quality; of: applicants to different sqﬁgols Thee,..r‘

_ timq and- money in the evaluation of applicants than’ ahy‘other
‘educatjonal institutiori. For _example, most medical schools have

E. I.g'\nvall K-ills'vl'

for a tertain number of students This, in tum,

subjects the institution to public criticism for not turning out as
' many. dacmrs as it was-tooled up to do. The typical college or

university mayx regret the loss of an entering freshman but it

utilize to the fullest the educational resources of the Ln*fuﬁon S
e Tesult 1s that neither the institution nor society.is $o pain- 4

- fully, aware of the importarice’ of good selecticm of beginning -
- students as are medical schools. :

. Still another unique situation has contributed to the extensive
concern ‘of medical schools with testing. To a degree that is not

‘true of any other- category of ‘professional education, the Asso-

ciation of American Medical Colleges ‘monitors and coordinates

_hag served to_sensitize the admlssioa’a

result is that medical schoéls in general probably invest

. fairly large admissions committees whose members are respon- s

sible for inte:viawing all applicants to the school, (3, 4) and

make ‘an” eventual decision to admit. or not admit an applicant

only after an extended staff conference regarding each applicant. ;
"These, then, are the factors that have combiited io develop

- an incréasing concern on the part ‘of the medical proﬁ:ssnon w1th

the prqblerhs ‘of testing. -

My personal involvement in the prublem of selecting medical
students began about a dozen years ago, just about the time
thiat Fiske and I completed our pi‘O_l,ECt on the selection of gradu-
ate students in clinical psycho[agy (5) I was approached by
_the late Wayne Whittaker, assistant dean of the University of
\Michigan Medical School and - Chairman of the Admissions
Committee, who asked me m work with him to unpmve the
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" seléction of students for "eur medjeal ‘school.- Begausé I found =0
.thut-he-and.his._committee were deeply concerned witliselecting - |
not only students wlho would succeed academically, but also:

" those whq would bechme good physieians willing to 2

‘responsibilities’ cGmm¢{nsurate with soclety’s investme;

1. whas delighted to acpept his inVitation to particip

- laborative-study,* With.a small research grant we cajfiedye
- preliminary study +of the senjoy- class of 1952 apd-plan

‘more intensive study of students entering, I, the Atathy ¢

e

the class that graduated in 1956. The firidmgs,whlchi

&

porting here, arg, based, for-the most part, on 112 of ¢ 181
_ members of the ‘tlass ok, 1956. The fact that this group does
" not represent the entire_classi*was primarily a function of class
schedules rather than any biased éclection of the sample.  +* "o
Otir broad objective was simply to try to improve the overall: %,
"+ quality. of the students , selected to receive medical training. In, ¢
. the: hope of identifying virriables that should ¢be considered at . .
- the time? of - the selection idecision, *we made .an intensive study.
i of the “mistakes” of .the “admissions committee, i.e.—those stu-
< denfs.who had been admitted but failed in. the course of their’
_ > 'training; ‘We Eirén‘tﬁallj"fé;:cumulated data regarding 100 poten-,
. tal preéigtor-variablﬁ._ f o V
‘For our criteria, we bggan, of course, with the most cénveniehi'
and frequently. used index of academic performance, the grade
. point average. Medical® educators, like-others, are free to admit
“ihat academic ghtdes are not the only, and perhaps not the most
impostant, -criterion of success in medical education. Neéverthe-
“less, grades are regarded as important by both students and
staff;7and successful academic Pgrfcrﬁiaxiﬁt, “especially in the first
two’ years’ ( pre-clinical), is a sine qua non for developing one’s
*clinical skills in the later years ,of medical trajuing Tht:_réfnrez,

¥
" as soon as the first.year grade point average. had become avail-

. . I . . s
Lk ‘ B . ks

"% T have purposcly postponed publication of certaln ofthe findirigs dntil’ changes
in stafl, eurriculum, and grading practic will make it impossiblé to point
an accusing finger at any specific department or, faculty member!

Poeo. s -
8
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g Jﬂéa t}y cnrrelated (p-;' 65) with fhewﬂrst yeér GP‘A Two ,

variables, Al Pre-med.. ‘Grades ‘and’ Pre-med Science Grades, -

.-Hed" for first’ place as the best prgdlct.
yizldlﬂg an 4 of +,61, This variable wagsalso significantly pre-
. dicted by the four subscores. of the MCAT with, coefficients

relatively satisfactoty state of -affairs. However, members of the

-of this érite:ign, }mth” :

nging- from ¢ 25 to 30. Ofthand, this would seem to reflect a -

ir admissions gmmittee were not ‘satisfied. Even with validity co-~

"~ efficients” of " this magnitude. considerable error ‘of prediction
remains, and, as noted above, -the desire not to lose already
 admitted students is very strong. of greater congern to mem-
. bérs of thé admissians committee,” however, was ‘the fmdmg that
" their lndividual ratings of the applicants yielded validity coeffi-
- cients lower than that provided by a simple average of all
pre—mqﬂ grade‘s The actual caefﬁcients of five mﬁmbers ranged

bgf persmls whc had had an appgrtunity to study t,he entire pre-
med. stranscgipt, review the. profile“of MCAT scores, read the

letter of Ier:ommendatinn .dnd discuss each case at a staff confer-

énce at which the interview !mpressmns of at least one of the
camrg!ttt:e members were r3porth :

Quite obviously, somgthing was wrong. There were two possi- -

.bilities: (a) members “of the admissions committee’ were not
identifying and/or properly weighting ‘relevant items from. the
large mass of information available to them; or (b) the criterion
of first-year grades was not the appropriate. one against which
‘to check ‘vahdity of their individual judgments. I am sure
that you can®guess which of these alternatives was chosen by
" members - -of “the admissions committee. While they were, of
course, concerned with evaludting the apumde of the student to

F3

" * The writer gralgfully acknowledges tHe assistance of Gordon Bctﬁtel Lillian

Kelly, and Leonard Uhr whcn served as research assistants at various stages
of thr: study, :
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presciibed course work; of the medical

. grades), they were much more con-

~ ed, with sdlecting those applicants who also™
"+ hiad the other aradteristics essential to bécoming a good; physi: -

cerned, -they, insist

. dlan,- 1t would, therefore, be 'necedsary to°secyre additiondl and .

- very different: criterion measures of success in“medicine before - -
“'¢the’ unique validities of the ratings. derived from this: elaborate
"...admissions procedure could be properly evaluated. -

" During the next three years much time and effort were devoted .

gbi;the. j,dé’vﬁéﬂkxpmei\t and acquisition_of alternative measures ' of
LA

s

shievement - and performance 'in™edicine, Eventually data
. became available for 54°critgria. ¢ T S
" With 100 predictor vaniables. and -‘Eé'ériterivon\v'ariables;, sev- .
© eral -alférnate . modes of -analyses suggested themselves and, g
: 'thanks to the - avallability of the high speed computer, several
. of them - were carried out. In this paper:we shall be primarily
fxc\.ﬁﬁéerged with -ag” ana!jsﬁis- of ithe; resulting, 5400 correlations
iy - betweein the. 100 predictors: and the 54 criteria, More specifically, .
weshall concerii oufselves with “the. relative utility. of the, pre-
\du:ttjrs, i.e.—the number “of altérnate criteria which they predict,
~dnd with ‘the significant. correldtes of each of the 54 criteria. 1. ~
" have intentionally selected ‘the tefm correlates of the criteria Father -
. than predictors becausé of the obvious limhations'of the present
- 'study’ with respect to generalizability. With such a large number
% of variables and an N-of only 112, it would have been possible
“to have| computed spuriously ‘high multiple ‘correlations to pre-
.- ~di¢t many of. the criteria,’ correlations that would tertainly have:

. 'shrunk markedly if the resulting regression equations had been’
applied to -another class. Furthermore, it- must be remembered °
"¢ ithat 1 am .reporting data not only.for a single cldss but also for
+*.but "one medical school.- In view of the known differences not
' only “in the ‘quantity and quality of applicants but in selection
proc:dﬁresusad by different schools, any. attempt to make gen-
. .eralizations regarding. predictive value of specific variahles for: .
f'i_ﬁih’_é'r”_’lﬁétit;utiﬁﬁé' would be: emely. ha.ziai%doi:sflﬁispitél{é thest,.
‘limitations, I believe that our findings are-worthy of sérious
"ﬁat‘temion, ‘not because of their j fnedia’té applicability h:_ftl_ie pl-?b

¥
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P

Pmamla! Fredlsiar Variables -
Table' I lists the 100 pOtEI’ltla] Prr:dmur variables selected f@r
analysis; also shown is the number of the 54 criteria with which

Eath variab]é sh@wed a correlatitm GF at ]EilSt 2() ie.—a v;;lue

yleld an E:s{pectaﬂcy of two t(?s thre& such currt:]l;tmns fDr c:dch-

] predictnr §

Part A of Table I lists 12 prtdlctur xarzables whnch have been
labelled Intellectual and Cognitive. This category includes pre-
med. grades, MCAT scores, and ratings by the five individual

members of the admissions committee, since these ratings gppgar
to be prlmarlly determined by the pre-medical ncademic record.

Similarly, the month of acceptance is included in this category ~
-(»f variables Jbecause of the practice of according early admis-

smn to the applicants IZlEEd most favorably by th¢ admissions
committee. In general, it will be noted. that these intellectual and

" cognitive variables - yield significart corrclations with a fairly

large proportion of the 54 criterion variables.
Part B of Table I lists the 88 non-cognitive predictdt vm‘mblcs
used: The first subémup of these includes 19 lﬁnk&rnuml vari-

ables derived from Fanl;lysls of the application blank or the
t
" of this group of viriables predict more than a chance number

script of pre-medical collegt training. As will be noted, most

- of the 54 criteria. Note that the mgrmhu of credig hours in bi-

e

ology appears to 'be the best of these prcdmurs yielding signifi-
cant correlations with 12 of the 54 criterfa. There follows an
extensive list of measures of personality characteristics and
interests, , The first block includes the 16 scores derived from

the Cattell 16 Personality Questionnaire Test. (6) The labels

given these factors correspond to the positive or high scoring -

end of each scale. Incidentally, these Cattell scores were based
on an administration of the test to the class as seniors, whereas

T opage 71
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'lt}ﬂ Fﬂtﬂﬁtlgl Predictor Varlables of- I?Erh:rmam;e in Madicine and the Nu

€

’ A E‘relleciuﬁl nnd C@mhve Vﬁflﬂb|2§ ¥ Strong VIB Variables .
P
g Me. of Criteria .- No. of Critaria
) 1. All Pre-Med Grades = ] 1. Artist : . e L 7
2. Pre-Med 5cience Grades ' a7 2. Paychglogist - . L 9
3. Rating: Adm. Comm 2 23 Architect @ . i
4. Rating: Adm Comm. ! an . 4. Physician - 2.5
. Comm. 23 5. Oslespath 5
: Adm, Comm, 2% 6. Dentist’ 4
ing: Adm. G ymm. - 7. Yelerinarian 2l
¢ E Month Accepte i7 7 8. Mathematician 77
" 9. MCAT: Verbal = 17 9. Physicisi " 7
10. MCAT: Qoantitative - T, [-] £10. Enginser = ¥ . 5§
11. ,MCAT: Modern Society 15 11. Chegnist * ,{,1,»;,7!()
12. ‘MCAT: Science ¢ 14z 12. Preduction Manager o E ,éﬁ 2
. . 13. Farmer w e =7
B.” Man-Cegnllive Vuriables ‘i‘% ~ ‘. Avialer ) ™
Background Variobles : 15 Carpenter 2 &
_ T : l4. Printer . 12
1. Year of Birif. 8 17. Math. Phys. Sci. Teacher -
2. Own a Car 7 4 18. Ind, Aris Teacher 8
3. Father's Occupation % g . 190 Voe Agrie Teacher w7
4, \Eather’s Education 8 20, Palicemag 10
5. "Mather's Education 4 21. Forest Service Man. . Y
&. Parceng Self-supperting . 5 22. YMCa Physical Dir " ;‘ 4
7.7 Rgparlé st, af Summsr Eurmngs 4 B . 23. Personnel Dir, * ¢
8. Reporlé tect F 5 3 324, Public Admin. Y
. Am'tol Pré-ﬁd {3or4ysg) k 5 . 25 YMCA ;EEI’EN}%% 1
10. MAarital Siatus 2. 26. H.5. Sec. 5c7 Teacher ]
11, Month Applic. Submitied. & 27. City Schoal Supt. ., - % i
12, Height 3 28. Minister [y A 4
13, Weight ] 27, Musician iy 2
i4. Ma. of Credit Hrs. Englith 3 0 CP A * )
15. Me. of Credit Hrs. Forejgn Language 2 31. Senior C.P A F 4
16. Ma, of Credit Hrs. Inadganic Chem, 8 32 Acgguntant . 1
17. ‘Ma. of Credit Hrs. Organic Chem. 4 33, Offfee Mgr: . 2
18, Mo. of Credit Hrs. Physics B 34, Purchasing#gent ) i3
19. Ma. of Credit Hrs. Bislogy 12 35 Banker N a
: - 346, Martician * 10
® 37. Pharmaeist )
38 b
ki 7
1. Catiell 16 P-F: Cyclothymio g ¢ 40, Lifelns - &
2 Gen. Intell. 4 41. Adverlising Man 7
3. Cattell 14 P-F: Ego Strength "4 42. lawyer % R
4. Cattell 14 P-F: Daminance 17 43, Author Journalist +¥ 4 ;
5. Caottell 16 P-F; Surgency 5 44, Pres. Mlg. Cangern ° .6
6. Cakell 16 P-F: Supei-Ego | 45 Inferesi Matority -3
7. Cattell 16 P-F: Adveniurous Cytluihymlu 12 44, Dccupntional Level 2
. Caotell 16 P-F: Emat, Sensitivity B A 47, Maseulinity-Femininity i
9. Caitell 14 P-F: Paranoid ' 8 48. "Andety ® §
10. Catiell 14 P-F; Hysierical Uncaneern 1 49, “Theeretica! Values” 8
11. Catisll 14 P-F: Sophistication 11 50. “Economic Values" el 4
12. Cattell 14 P-F: Anx. Insscurity 4 51. 'self-Confidence” : ' 2
13, Cattell 1& P-F: Radicalism . la 52, "Saciability” | 5
14, Catiell 16 P-F: Indep. Self-Sufficienc 12 Also McQuitty Health Index = 7
15 Caitell 16 B-F: Will Cont. & Stability 1 j
14. Cattell 16 P-F: Hervous Tensian 10 - . .
. B Y & . 3
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' The Erliaria& and lhéiir Correls
, Tdble 11 summdﬁz%s the -4 criteri:

T also for each ¢riterion is e namber i the p(ﬁcnlml cogifftive .
~ayd_non- cngnmu pI‘ﬁ{thur varlllhlqs with whu,h it was signifi-+
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. 3 i - _
E.‘ 52 Ecnrés dErWEd fr m the Strong Vocational Interest
Blank (7) and all other V:ll‘l’lhltis of Table I were based on
"'1lnst1‘uﬁ‘lt3nt5 administered befge admission to medical school,

sander Enlidztl@s which 188 “applic
art of the tatﬁpraufss of admissigns.
The®irst ‘4%, variables derfv¥d from the Slmng VIB are the
familiar vocattonal. interest SCOTeS wlnch ‘were coded on the basis
of numerical - scofh rather than ICQ‘.L’I grades. In general, high

ants to perceive them as
-

interests highly congruent witly those

égf_‘d in Llell pIU €551011 OT ()G(.I.l[hl[l()ll

Variables 48 to' 52 awere. also, derived from responses fo the -
Strong VIB using empiridlly dCllVLd scoring keys to assess
persenality vaffables salternaively measured by the Taylor

~Scale of the MPI, (8) the Allport-Verngn Scale

M: Lmife:,t Ansxie

- of Valucﬁs and the Bernreiiter Persogality Inv entory. (9) Finally,

the NI@Qultly Health Index (10) was based on responses to a
SLH report fm‘m deweloped to agsess pusuu.lhly integratin.

Altlmugh none of these non- (()‘glllllvt variables correlated
51;:,lﬁfm111;4y ﬁvﬂh a very [rges number of the 54 predictors, it
W ‘noted that most of.them yield more than a change num-

be f slgmhﬁdﬁi correlations. -Thus, nifte or more of the 54

significantly corrclated, with the Cattell
dventurous (}Lluth\,mgt Sophistication,

ddli_xﬂl%ll Tn(leLndvnt %Jf‘%nﬂu feney. ard Nervous Fensioil
A f.,],lrll_?

,L,r,m;rm e,wt,rf; luu_nd 1o

impressive numhb} of al;%m?ﬁ’?ml eorrelationg also
ol Psycholo®ist, Veterinthrian,

for the . interest pi
( llLI]llEﬁl Priuter, Math- l*‘h._} ical ¢ Teacher Policenan, CPA,
Mortician, xlll(l %Llﬁa \faﬁmgﬁu L}lhl”‘} the: “Anxicty ™ score

deriveg from the Strong vielded ynu significant correlations \nlh
e

¥ : L8

Ler

¢riterfon megsu nt: e L

a, used in this study. ‘Sljﬂwn

;{,aﬂ'ﬂ'ﬁ' cBirelated. (_.Ulum%? 3 mdu_(llcs the, cn;_imm% variable
yu:ldmg the highest, and column 4 the non- mgamnve .1rmblL
PO ) ) % e

! . r v;, fg. ' A ""' !‘Hépl; i;§ PHQT ?;fg
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Table 2.

The Correlates of 54 Alternative Criteria

of Perférmance In Medicine

Criterki

o

‘Mo, of Significant r's with:

12 Cogni- B8 Mon-
tive- Cognitive
Variables Variables

Highest Correlated Variobles

Cognitive

R

[REX

Np s

n

RY

N L b R

Som

1st-yr. GPA
2nd-yr. GPFA
Jrd-yr. GPA
Ath-yr, GPA

" Qverall GPA

Pub. Health (2nd yr)
Medicine (41 yr)

Surgery (4th yr)

Ohb. & Gyn. (4th yr)

Pediatries (4th yr)
Psychiatry {dth yr).

Nationolly Administered Tests

Cancer Eaam.

’ Nm-iv:ﬂgifgg rds

Mﬁdiéiﬁé

Surgery

Ob. and Gy
public Health

Pediatrics

Hist. and Embry.
Fhysialagy

Chem. & Tozicology
Baclerialogy :

Surgery B
Gynecology
Materia Medico

2 a:‘z
1 4"
5
12 g
5 7
5 1
oy
5 2
0
7 é
o 42
v
7 12
2 29
1w .6
10 5
0 10
10 25
B 4
4 B
0 8
4. 7
2 30
0 a
7 5
0 8
0 12
. 0 0 -
12 1
g 3
o- 5
0 1

Pre-Med Grades &1

Pre-Med Grades.y .56 .

Pre-Med Grades .47
Pre-Med Grodes .31

Pre-Med Grades .57
Pre-Med Grades .45
Menth Accepted <33

MCAT [Quant)  -.20
[Cattell “intell.*  13]

Preped Grades 438
[MCAT Verbal)  .14]

i

MCAT (Med. 5ac) 45

MCAT (Science) 7
MCAT (Seiencs) .40
Fre-Med Grades 40
Pre-Med Grades .39

A2
.40
.48

Manth Accepted =3B
Member Mo 4 30
MCAT (Verbal) 4
MEAT (Verbal) =21

Member Ha. 3 ol
Cattell ®lntell.” 30
Member Na."5 A4
MCAT [Med. Soc) .17
Gen. Intell, =26

MCAT (Science) a3
MCAT (Verbal) =21

. Pre-Med. 5¢i, 24

MCAT (Verbal) ~ -.14
MCAT (Med. 5ec} 1%

&

* Theor. Values

Mon-Cognitive
Veterinarian 24
UAnxiety " a0
"Anziety " 31
MNa. of Hrs. Bielogy
Dominance
“Anxiety "'

Pharmacist
Na. of Hrs. Fareign
Language .22
Deminance =36
Theor. Values, =25
Self-Sulficiency =25
No. of Hrs. Biology -.31
Mother's Edue. .28
“Anxisty "' / .44

Insecurity o 24
-Adventuraus

Cyclathymia -.38
Fub. Admin. 1
Farmer ’ 22
Banker =27 .
Printer a2

Ads, Cyclathymia
La¥yer
Own Car
Physician
Sales Mgr.
Deominance

Hrs. Org. Chem.

Oceup.

Qce. Level

Waight

Surgency.

Mo, Hrs, Physies®
.Further Educ.




= N i = £13
- R . .
] 4 . %
. - \
Mo, of Significant r's with: -
& ' . . )
Criteria " . 12 Cognl- 88 Hen-

tive Cognitive
Variables Varlables

D. Soclometric Cholces as Seniars
- & -
. . ¥
1. Campin§ Companion- b -] MCAT (Science) --23 _  Self-Sulficiency =33 .,
2. Ofics Pﬁr}ﬁer . : 3 y7 zréﬂed Grades 28 - Chemist _, . -.29
3. Research Promise | 8 10 re-Med Grades™ 41 Deminance -27
4. Intimate Friend * 0 10 MCAT (Verbal) -2 Martician 31
5. Phys. to own Family -] g Fre-Med 5¢i. Gr. .39 = Dominance =31
6. Colleague Hosp, Staff 4 8 Pre-Med Grades .30 ~ Dominance )
7. Hosp. Teaching Staff 7 4 Pre-Med 5¢i. Gr. .40 Self-Sufficiency =23
8 i 21 MCAT (Quant.) =21 . Sales Mgr. 37
g . 2 20 MCAT (Verbal) -.29 Father's Educ. =47
10 8 0 Pre-Med Grades a5 Merveus Tension .23
+ 11. Int in Public Health 4 5 Pre-Med Grades .32 Dominanee -.32 .
12. Willing fo Accept : * '
Salaried Pasition 0 16 MCAT (Quant) 14 Height * =3
13. Diseoss {i. e. Speci- . '
alty) Orientation 3 13 Member Mg, Z 31 Father s Educ. 47
14. Hosp. Administrater - - 4 7 Pre-Med Grades .32 Radicolism =23
E. Internship Ratings )
. . B [ .
1. Personal Appearance i | MCAT (Med. 50e) -22 A&m't Rel. Act. .23,
2. Desire to Learn 517 Pre-Med 5ci. Gr, .32 Math. Phys. 5ci. i
. Teacher 346
3. Overall Med. Knewledge 4 7 F d Gr .23 Dominance -3z
4. Diagnostic Compelence’ 1] 12 [Pre-Med Grades .19 Math. Phys. 5ei.
) B Teacher 32
5. Integrity [ B [MCAT (Quant)  -20] Math, Phys. 5¢i.
. - . Teachsr .25
4. Sensitivity 1o Patients’ -
Needs 0 10 [MCAT (Mod. Soc.] -.18) Daminance -.30
7. Abil tolnspire Confidence O 2 [Pre-Med Grades  .11] Daminance -.26
B. Over-all Fromise 0 0 [Pre-Med Grades ™ 11 Sales Mgr. 17
yielding the highest correlation.with each of the criteria.

These 54 criteria have been grouped into five categories, A
through E. Those in A require litle further deseription than is
-provided by their pames. The grade in the second-year course
in Public Healih was selected as the criterion because this course
at the time was genérally regarded by the students- as both diffi-
cult and not very relevant to their training. The several fourth-

"year course grades presumably reflect the faculty 's best evaluation
,of the performance of the medical student in the clinical, as I 4
contrasted with the pre-clinical, years of medicine. As far as '
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could be- determined, these grades were based not so much on
tests as on the impressions made by the student as a partici-
pant in ward rounds, conferences, and seminars. o

As will be noted, the best predictor of medical school grades
throughout the four years is the Pfe-med. Grades (Average).
Of the non-cognitive correlates, the “Anxiety” score derived from
the Strong. VIB. appears most frequently. Whereas there is a
relatively high® intercorrelation (about .80 ‘between the grade
point averages for the first three years of medical school, the
situation for the fourth-year course grades is quite different.
First-year and fourth-year grades correlate only .53 and the

median intercorrelation among the six fourth-year grades is only

' pag; 76

99 1t is therefore not surprising that a very different pattern
of correlates emerges for these fourth-year course grade criteria.
As will be noted in several instances, a non-cognitive variable
is more closely associated with grades in these courses than a
cognitive variable, suggesting the degree to which these grades
are assigned on the basis of impressions made by the Students

while on a particular service and thus are more a functia’j

‘the student’s personality characteristics than of his - infellect¥fal
performance. . :
Category B of the eriteria includes scores.made by the students

on nationally administered objective tests. In general it will be

noted that performance on these objective tests at the end of
" medical training is predicted by most of the cognitive predictor

variables, best by the MCAT Science score and Pre-med. Grades.
It is of considerable interest, however, that grades on these

objective fsts are also significantly correlated with several non-
cog

cognitive variables are significantly associated with National

ve predictor variables. For example, 29 of the 88 non-

Board scores in-Surgery, the correlation with-one of them being
almost as high as that of agy cognitive variable.

We now turn to a consideration of the criteria listed in Part C
of :Tabk: II, marks on the State Board examination (State
Boards), required for licensurein Michigan. As contrasted with
the National Boards, which are cibjﬁttivef?é‘iiﬁmmaﬁ@nﬁ, these
are typically essay examinations prepated” by experienced and

: .
: W, 4 B ;



E. Lowell Kelly

often nld‘er physiclans who volunteer to prepdrc and grade ex-
aminations in each of the 14 sub_]&ct matter areas. Whercas the
. median mtercgrrel&tion among the scnrcs on tht:_Natmnal Boards
is +51 the modal intercorrelanon among th: sénfea on- tshc: 14.

.10 and 16 of tlm mtermrrelatmns are ncganve' Thl§ bgmg the
case, it is not surprising to." find ‘markedly different patterns of ©
correlates of the grades' on.the various. .Eﬂ_lbpdl'ls of the State,
, Boards. For seven of the 14, we note no-significanly -correlated

" cognitive predictor variable* And in g{neral for each a non-cog-

nitive variable correlates abo’ut as lnghly as a cugnmv; variable; -
suggesting that. even thuugh these are written. ex ammtumns&»
-marks are determined in part by the student’s pt:ra.onahty ler,, C
teristics : interest, values, and ba;kgrmmd V:lTlﬂlllLﬁ

Part D of Table II ll:-.ta 14 Va]’ldbl(& derived from Sncmmgtrm o
"Choices made by members of the class of 1956 near the.coniple @ .
tion of thenr medical tmmmg, In our search for more rﬁlevanti‘;
criteria (and, hopefully, for criteria. more prgdlchbh: from the -
ratings of thz: medical admissiofis ' committee!) we de«:;ded to
capitalme on the rather extensive opportunities which’ medlcal
rths
weaknesses and special competences,  In brief, these sociom otric
mtmgs were collected as follows: all members of the senior class
all ' members.:
C)f their class, and before they knew*what was to follow,. they s

students have to bﬁcnme acquainted 'Wlth cach other’s: stren

were assembled in one room, providedwith a list of

wcrt asked to star the names of the 4l fLHnw class. mer
whom they felt they knew best. Fh,Ly Wt‘lt snext asked tu,
the three most desirable (or most hki_l) ) st
desirable (or least hktly) persons out of thga ;:r’uup uf 4() httmg
tdi;h t}f the L:—lti‘g'i‘ié%‘ mdu_(ucd by IllL lgll]LL‘a tumutued w:th‘

dtm on g'u;h criterion was aﬂmply IllL‘ .llng)r(ut_ suin u! Ihe
number of pOSItlvc *1nd ncgdtwt c élus on (_;uh 1tun

5’\

criteria are sxgniflcan{ly ilasncmlul w;th far 1 .more tJhm a Lll;LnLL‘
numbc::r nf Lhe pntcmml prLdtctu; vi u'mhles In !.ut 111()5[ 7
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Furthermore; the pattern of -the 51gmfic:;u1t correlates seems.to
make sense-in that those sociometric criteria most obviously
associated with. 1ntelle;:tual performance are most likely to be
correlated with- cognitive -variables, whereas those primarily re-
lated to 'social acc&ptabﬂlty ate more often correlated with non :
cognitive. variables. -Finally, the pattern - of the correlates make
'aufﬁclenﬂy good sense ‘to suggest that thesc sociometricallyX
- derived criteria may havc: CDDSldEIdblt va.hchty for. rml life;
" performance. s : ’
. Qur final effort to. secure clddl[lﬂﬂdl and ‘still more relevz{i';
- criteria of performance. as & physician is reflected in ‘the Interjitsagr
ghip Ratings listed in Part E of Table 11. With the asmstunceﬁj %
Jnumber of members of the medical school - staff, these e Eg%g B
val ’idhics were selected as those believed to be most relevanggn
the. ‘mbst, ratdble by the supervisors of medical school. gréd £
g their -year of internship. We note. immedia ly tha

duri
cri;_ermn measures tend to be less often 51gmﬁmm]y U_)f‘ 7
with - “the predictor variables: than -was the- case for suuomﬂr
cnmha Dnly iwo of tlmm rated “Des Lx:(grn g:md

all Madlm ,Kl’xuwledgé have thore th( -
. currelntcs ’miung the, cognitive prtdlLﬁérs Altlmugh EdLh of. the:
tgnds to be more. glﬂié%' associated with some non- cugmtiv& pre
(ngsbdﬁp w:ith a cdgnitive one,, the -general magnitude of ‘the

} mns tcnﬂs 1@ bL lcvw Plndllthg note thd[ fm‘ the’ 0

ne

' lpervnsurs in ddfgrgnt mtf:rnsl "h 5
ﬂu_tsusl,uh avcomposite of unsystematically weighté€
: resuli in it not heing sngn&mnlly related te an
P! du:tni;‘*vlrlablc i K .
*Jn- simmary, most of the criferia were found to: h;we a nuii-

. predictor varublas avmlablc before

 béx of correlates among,
5 ‘admission l& medigal schijol., In ta& most uf thg criteria could

be reasfmably wéll prLdlctéd by the’ weightg ' fabination of
-ﬂpru]mmr V;Ll‘idbltb Unfortunaté wcirer be-
il tively low lﬂtEl’LD}jEldllDﬂ.‘: ainong the alter-
lfféant set ~of pr;d;ﬁnr variablegiwould be

O
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needed to select applicants likely to rank high on alternate criteria,

We have already noted the extremely low intercorrelations among
parts of the State Board examination. The problem of the validity -
of alternate criteria is even more dramatically demonstrated by
examination of the intercorrelations of presumably alternative -
criteria of the same type of accomplishment. For example, the -

fourth-year course grade correlations with National Board scores

~are as follows: Pediatrics .37, Medicine .33, Surgery .19, Ob-

stetrics and Gynemlogy 12, And as mlght be expﬁctcd neLLhEr

predlctabh: from data Dbtamﬁd bt:fure admlaguun to mtdlLdl
school.

The Criterlon Correlates of the
Most Promising Predictor Varlables .
From Table I, we noted th;it those variables listed in category
- A, Intellectual and. Cognitive, are generally the nost promising
predictors of ‘a large number of criterion variables. In fact, all
12 of them yield significant correlations with nine or more of
- the 54 criterion variables, most typically appearing as the best ~
~ predictor of - the more intelléctually loaded criterion measures.
The most promising intellectual predictor for this particular group
of students was. the average of all pre-medical grades, rather,
than the averag: of the prE medlml scm;g g,,mdns unly, as mem-
'[hL mting Df the mt:mbt:rs. of thc ddm}ssmns committee, ht:r;
cattgnrugd as intellectual or cognitive variables, showed signifi-
cant correlations with a fairly large number of criterion variables
Eut most typically with those which might be categorized as re-

.+ Rleeting intellectual or academic accomplishment rather than those

- reflecting performance as a physician. Only rarely did these

‘ratiﬁgs af' individual committee members turn out to bﬁ as 'prc-—=

tion available to thf: person nmkmg th_ ratmg' .
. The most likely explanation of this attenuated potential validity

‘page 79
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f clinical judgments of academic performance & appears 1o be a

of
_function. of the background variable B .19 of Table L The
nu

yumber of credit hours in biology is the only one of these back-
ground’ variables associated with as many s nine criterion vari-
ables. Since the medical school at that time required all applicants
to. present 12 credits of biology, this variable mprcacnmd the
extent to wlnLh dpphcunts prgscntul crtdxt lmurs in hmlo;ﬁy in

Eapecmlly lf thexr over- llll dmdunu I‘LU)ld is not guml, are en-
couraged to take additional credits in hiology as an indication
st they are of the

of lhur strong interest in medicine and bee
jons - committee ‘would be

‘opinion that members of the admi

tavorably impressed with a transcript reflecting clected tourses
in biology. This turns out to haye been the case. In gﬁcncml the *

ratings of the members of the admissions committee tend to be
positively corrclated with the number of hours of biology.-1Tow-

ever, this same variable, number of lmuxs in biology, l(lul i

These

significantly negative “correlation wuh 12 of the 54 criteria
correlations were as follows: State’ Board Hygiene - 29 311(] yr.
GPA -.27; 3rd-yr. GPA -.24: dth-yr. GPA - 22: aver-all GPA
-.23; grade in Public Health, second-year -.20; fourth-year grade
in pediatrics - 31, Nlmmml Cancer Exam. -.23; National Boards
of Medicine =.23; National Boards Public Health -.20; Natjional
Board Pediatrics -.22; Nadonal Board Over-all -. 21. Ina word,
the potential validity of the clinical prediction of academic sue-
cess was qt,rmu%lv attenuated by the fact lll;ll the members of the
adiissions comniittee were noting the nnmber of hours of bi-
ology as a relevant predictor but weighting it pdsitively rather
than nggsdtxvdy' ‘

Of the non-cognitive variables, the one yielding the l.ug(st
number of significant correlations with the criteria used was
Cattall’s factor labelled Dominance-Ascendance versus Submis-

__siveness. These correlations were as follows: State Board Physi-
Blogy -.23; State Board P;lll‘l()h)‘;} 392: Office Parmer - .24
Worthy Recipient of Research Grant -.27; Intimate Friend -.21;

Physician to own Family -.31; Collcague Hospital Staft -.206; Hos-
pital Teaching Staff -.20: I’L;rm,ma;l,l Satisfaction as GIP -.37; In-
) *

£

i
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. terest in Pubht Health 32; Hnspntal Admxmstr*ﬂnr - 23 4th-yr.

GPA -.22;" 4th-yr. grade in Surgery -.36; Desire to Léarn -.27;
Over-all Meédical Knowl&dgg -.32; Sensitivity to Patients’ Needs
-.30; Ability .to ‘Inspire Confidence -.26. Since a high score on

this variable reflects a a tendency to be self-assertive, boastful, con-

ceited, aggresswe and pugnacious, it appears that those studeints

" .characterized by submissiveness, modesty, and complacency are

more likely to be positively” evaluated on these generally non:
cognitive criterion variables. Another personality variable meas-

ured by the Cattell 16 PR shows a similar pattern of negative

“correlations - with 12 of he criterion measurés. It is Adw:mumus

Cyclothymia representmg a continuum characterized by 1dvent-
urous versus- shy, timid; gregarious versus aloof; a d frapk
versus - secretive. In- geneml withdrawn cyclothymia segnﬁ‘im e

more highly ‘prized in this particular subculture; the only signi-
ficant positive correlation. bemg :29 with the sociometric choice,

Likély to Make the ngh&st Income.

Four -additional scores from the 16 PF yleldcd significant cor-
relatmns with 10 or more of the criterion varmbleﬁ These were:

- Sophistication (all positive correlations except with State Bqard

Gyuemlggy) Rﬂ.dlcall‘il’ﬂ (gcn:rally negdtun: correlations t\LLPt

Erally stlthE cﬂrr&latmns w1th llltL”LLlth“} lnaded criteria ﬂlld

‘negative ones with sociometric choices involving interpersonal

relations), and, Nervous Tension (generally positive corr
with intellectually loaded criteria ).

Of the 52.variables derived from the Strong, seven were found
to be significantly correlated with ninc or ‘more of the .criteria.

clated

Esyc:holaglst scores are typically negatively” correlated with socio-
mf:trlt Choi‘:E-S VEtt;rmarldn 5COTES ATC llL)“!!thLly Lt)rr(latcd ‘Vlth
ten criteria, lllCllelr}E Physician to own Family; Chemist scores

are negatively correlated with several sociometric choices but

ppositively with Disease or Specialty Orientation, Willingness to
: ACCEpt Salaried Job, and Natmlml Board scores; Policeman scores

are positively correlatéd with 10 criteria, mostly sociometric

- choices and intern ratings. CPA scores typically yield negative

correlations with / criteria. Sales Manager scores are negatively
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- correlated with State Board in Bacteriology, Interest in Public

Health, Willingness to ‘Accept a Salaried Job, with National

" "Boards in Suré’éry and National Boards Over-all; Sales Manager

rscores are positively associated with State Boards in Practice,

~ Likely to Make Highest Incomé, 4th-yr.  Grade in Psychiatry

L

and $ensitivity to Patient Needs as rated by the Intern Supervisor.
Another Strong VIB score, Printer, proved to.be a relatively
good predictor of several different criteria with. correlations as.

1 .

fblll‘:}ws:r s .

- Staté Boards Bacteriology

g 31
Sociometric Research Promife - - 21
.-[~ Intercst._jn Public Health .20
Six Na_tibnal Boards Scorys 25t0.32
' Intern, Over-all Medical Knowledge 29
Intern, Diagnostic Competence 31

By contrast, Strong VIB/scores for Physician yielded but two
significant correlations: - .}f1 with State Boards in Chemistry and
Toxicology and -.21 wiph socometric choice as Office Partner.
The most likely explanfition of the lack of validity of this score
is that. this ‘group of subjects, both-as the result of self-selection -
and the selective“process of admission, was s0 relatively homo- *
genous  with respect to the interest pattérn. measured by the

Physician key that there was little opportunity for covariance to . -

oceur. L e
Finally, the Anxiety score derived. by scoring the Strong VIB
responses with a specially developed key, yielded a consistent

array of positive corrclations, with nine criterion vVariables all -
heavily loaded with intellectual and academic accomplishiment. -

Interestingly enough, this variable scems to be tapping some-
thing different than the Nervous Tension factor of Cattell 16 PF
which was more likely to be positively correlated with, sociomefric
choices. '
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Disc Ii;n
In view of the khﬁwnﬁniqu&ness of many of the criteripn!,
measures Employed it is encouraging to discover that so ma,éjz
of the predictor variables showed significant and often mear

ful correlations with so many criteria. Obviously, however, ﬂ*ﬂiyiv
. practical program of student selection would require some con-
. sensus on the part of a;,,aculty regarding the relative importance

and hence the manner of welghting alternative criterion measures
before making a decision regarding predictor variables. Fortun-
ately, factor analyses of our criterion variables indicate that

. there are probably not more than:five or six really meaningful

dimensions involved. If satisfactory measures of this limited set

“of criteria' could be develnped it is highly probable that even

better predictive devices‘could be developed than the ones used. in
this study, e.g.—pre-med. grades might well be wughtt:d by the
median SAT score. of freshmen admitted to each pre-med. college;
the parts of the MCAT could be designed to predict more speci-
fic El’lté{}& empirically derived keya for the Strong VIB might

.-well provide more useful scores than the uuup;dmu;;l keys now

a\mxlable etc. .
Obviously, however, no test or test battery and no statistical
tgchmque can answer the fundamental question’of what kmd “of

a physician the faculty of a given 1 medical school wishes to pro-

"duce. Given a niultidimensional criterion, which appears to be

the case, and relatively non-overlappiig sets of pr(dicmr vari-
ables for each, the “yes-né™ decision required in student selection
must in the-long run depend’ on the hierarchical ranking and
weighting of the criterion dimensions by the faculty concerned.’
- The findings of the study here reported strongly suggest that
wise decisions.regarding the ‘product desired cannot be arrived
at by any amount of staff discussion of the problem in the ab-
stract, Only with the aid of an ongoing program which monitors
the characteristics of applicants selected and rejected. and of the

in lmth the school and “ih practice,
and feeds back the mt&rreldtim}alnps ;mmn;? these variables, will
a staff be in the position of knowing to ‘what degree its stated

~ objectives are being attained. Fortunately, with the ready avail-
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“an’ nngomg program of .
hle h:xr any. m;dlcill s(;h(ml

ability of modern cbmputﬁs,
“quality control” is now entirels
vamualy, at ledst one appfopr

‘is needed ‘to 1dentlfy the . Esscmxal vfu‘mhlc;ai o L(_)lltLl dﬂd

-analyze the ﬁa in a systematic fashioiy and 6 mterpnt the
ba 1¢ faculty members concerned. (11)-. L

results back t
Whild the findings of this: t.tudy of a single cl

ical school do not justify any recommendations regarding sptet
cal students,
thLy do point to a nutither of more Egneml conclusfons, .each

fic p'ror;gdurc% to be used in the selection of medi

with, implication” for measurement in all institutions mvulved in
pf(]fﬁS‘ilnlldl training: .7 : Cle p

A. The criterion pruhlun 15 hutl: nupurt aut (m(l umplL ‘IL’='

t]lcr(: are si_vcrdl uldlivvly uanL\tLd criteriost,
of succesy in:professional education and practice. ‘::mCL ,

H

of these dmmnsmns is. likely to - be rcrm’dcd as impor

by 5uh%ruups of the faculty and by segments of the so
it is- esséntial that. 1mprovécl

which the profession serv

measures of these er m_mm dimensions he developed. .

1

B. It appears llla;lv that reasonably valid predictions of alter-

nate criteria of prnft sssional perfarmance can be made on ‘the

basis of data obtainable before admission to the professional

school, but a different subset of predictor variablés will -ob-

,tdu,gdtmu i.m ;L}]!lll(_dn[ to m
than one chance in two ufl
' y virtue ()f thc dlﬂu‘—

ted with ;thnrm\u
it is ssunply not feasible lor any
ants who will rank hig,h on

criterii t::f pcriurunm;t
school to attempt to select applic

all criterion dimensions. This suggests the possible dcslmbllityg s

“of an explicit decision on the part of the staff of e
iesalmml school with rnsput to the particular dmmnsmn( )

L
L

A
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“*  imize both in its program of student selection and its program

- I 'C ' 2 >E:_L§wgli-l(§"y .
v . T s ‘i_;i .

of pmfessinnal performan“!& which that ac:hm_)l wishea to max-

of instruction. Alternaﬁvely, larger. professional schools may
~ wish to consider the establishment qf clearly differentiated
 programs ' of pmfﬂssianai training whh the cmlseql@nt im-

r

o

o

1

“w logical Measurement, 1942 2, 59. 74 .
10: 1

i

plications” for using different variables in student selection
‘and Expe‘cﬁng very different kinds of pmi@ssmnal perform-

ance in LhE graduates of the alternatlve programs of educatmn -
o 1 . 3
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Will .you forgive ‘me-if I use this as an occa

Jerome S. Bruner, : . R
Cognitive Studies, CE o L e
Harvard University . . e, ' S '

ion'to ¢lear my

5
T

_own mind ‘on séveral issues that relate to the growth of intellect

“in human beings.' I ‘have ‘been_engaged these last several ‘xea'rs -

"in research on this opaque topic, reading, experimenting, puzz: °

ling over recalcitrant data, arguing with wiser mén than I, even -
puzzling .over the ancient problem of the parallelisms thatTnay,. .

exist between the emergence of the species Homo and the growth *
of the child,- THe urge to clear my thoughts is not only generic,

“but rather specific in this case, for very shortly’ we shall be- ™
“taking “possession at the Center for Cognitive Studies of -a quite - - - -

handsomely équipp%d mobile laboratory that will make it poss-

. ible for us to go out to 'where children are and test their func-

tioning under - standard ‘condjtiols, that; until now, have been

. hard to obtain. So f| at times my conjectures may seem tortired |

or perhaps foolish, you will know that at least the motive is
honorable gnd practical. P
I should like to talk about several subjects-that are particu- .. o

larly be‘deviﬁing; the first of which has to do with the nature -

- changing stimulés input or able to vary respgnse in the face %
© of an: Invariant stimulus enviropment. In short, we can congeive
- of something remiining the same in some essentlal respect, though'

of @thuhgﬁt ‘1 shall take it that by thinking we mean that an ¢
organism has freed itself fronfidomination by the stimulus, that ’ﬁ".%f!‘
he is able to maintain an invariant response.in the face ofia 23

T

23
£

“its appearance changes drastically, and also entertain différent

4 SR ] ' o oo

H

#

e ety



. " Jerome S. Bruner
hypﬂtheses abnut it though its appearancg stays the same. »
The means whereby an organism effects @is Trecdom . from
. ~ stimulus control ' 1s through mediating processes, as they have
w1 icometo beb called. in recé’ht yedrs. A mediating process consists
" at t very least of some. rep sentation or model of the environment .
: yme OF— ?m{ng—tfansfﬂrmatians—an—the—repre«—
‘sentations such that Lhe organism caft repgesent not only past
. and present states, but also states of ﬂ? world that might exist.
E)r, to use another set’ of words, thinking involves Lmﬁstructing
the world as we have expenienc&d it and ‘of havmg
m ng thE mndel mto pDSlliDﬂS from which we can‘

- If all of this ap pafatus is to have any functional 51gn1f1mnce
for» the organisrn, en there must fn‘%t of all be some corres-
pondence between the model one constructs in one’s mind, (to use .
-the old- fashion&d term) and the wgrld in wh;ch one must pr;r-

model are to have any pl‘EdlCthE or e'ctrapolauve value, they
must also have some bearing upon the processes that go on in -~
ﬁ?' re. 'What assures functional utlhty of this kind is, of coursé,
" feedback and correction that occur when we attempt to use
th&nkiﬁg 10 deal with some domain- of experience or pnterltial
experlencg o

There are various questions that immediately pose themselvess.
given this conception, and on closer inspection they turn out to
‘be questioris not only about the operation of thought @t also
about the nature of intellectual growth. Let me set these questions

~ out, and then we can turn our attention to them seriously.

“The first has to do with the nature of representation. How do
we in. fact repr&sent the world? In this case I shall defire-the
world smlpiy s the’ rgcurreng rﬁguldrmea in man’s experience ,
arid align myself with Ernst Mach (1314) in order to avoid any’
metaphysmal fidgeting. Thie. _question of how td ‘represent things

turns out not only to be a problem for the psychologist inter
ested in thought or membry, bui also a problem for the com-
puter simulator who faces the issue of how to organize storage

and retrieval -of mfarmatxon For us thf: qucstmn becomes one
i
. 5 £
-4 T e pages 87’
i a ‘&f . . L33 ? \
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about the develalgien% of represeﬁaﬁons Thﬂy chamgL w1th
growth.,, How?™ I

l Sec:ﬂndly, what accounts for the scop: "and: conhﬂctr;dnﬂsskof
a particuiar representanun;‘ Some represematlons take in greats

réady recggnition of the ~

~yelations '-;’* Rifg ~are-highly-spec fic;-event-bount—

-and tirne-h,ound almost assuring thern will be wery littlé transfer
of knﬂwlegge and skill from one situation tosandther. This trans-
ferabﬂity increases enormously with gmwth How daes’it come
abnug? : -

--;'I'h,}rﬂly, how do we"operate upon our mndels or rcprnsr:nm—

5

g fof theé world.in order to predict or Extfapnlate or ‘otherwise

£

Jeyond the information given? Are these operations like the
WS- of logic or of language or what? Surely théy are not the
ame for all ages, for all conditions, that'is plain—or else there -
w*qélld be no disagreements, If we have learied . ,anything fromi
P!dgﬁt (1950); at all it is ccrtamly that the “lggrc of the child.
of three is not that of the child of six.-But.you may well kit
your brows ov

_my_usc of the word logic, with or without

quotiﬁlon’,ma ks. For aurcly the operations of. tlmught are not.
eally ‘loglc.™ - : SUE .
And finally, what la{thff—ale of the ggnétic }codg in the grnwth

of man’s c;lnpqmty to _¢dnstruct ‘and -use models of the world?
No matter how I‘EplE[t Arist ,ﬂﬁ s genetic L!Ud(:‘ ‘might.have been,

- it di¢ not contain information that made hiip, dble 16" deal with

_quadratic furctions. Far less gifted llhl.th(_llhltlLS‘Cﬂllcﬁ‘l)[rdtﬂl‘ n

1§\rvzlrd College today do it.much more rL;{dlly with légs @tlc \
ode to go.0f. So fx\:rh{ps it would be bettei- to- ask the question

in tl},e T tirection. To what extent does the wm\kmg out of
« Man’s s gofietic cadig that part Vof it having to’ du with mtf;llecglml
capacity, depénd (upon oinsgmments, appliances, formudae, and

~ other intellectual drosthetic devices? The issue in its bayest-form

is rather startling upon reflection, for its résolution governs how
. we conceive of:instruction, ‘curricula, Lmd the other mam‘fwhen:— :

by we equip human beings to grow. ' “
How do. human beings construct models” of th&lr wt;xrld and

aw do. theqe ch.mge with grnwtrﬁ’ Secoifd, hnw dc:n these rﬁodi;ls .

O
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. become i"SﬂEii:ieggjﬂ gﬁneral so that -they fit a wide variety “of
- sltuations™ we " encounter? Third, how do we” nse modeld iq go
"béygutl the information given under our ifoses? Angl finally,
what has all this todo with inheritance? . P

~ . Now we can . turn back. What is meant by repreniation?s
What does [ mean (o translate experience into a modsl 8 the .

- world? Let ‘me suggest that there. are probably threeywaad .in~
which human beings: accomplish this feat, The Airst is through
- dction. We know many things for which” we have no imagery
‘and no words and. they "are very hard to teach to anybody by -
the use of either words or diagrams and -pictures, If you haye
- trled to® coach” someBody -at tennis or skiifg ‘or teach a child t
- ride a bike, you will have been struck at the?wordlessilgsjzin‘g
‘the diagrammatic impotence of the teaching ‘process. (I heard -
a sailing instructor a few years ago involved:with twa clﬁI"?en .
in a shouting match about “getting“the’ luff-Gutiof the main™,
~ the children understood every single word, but.thé sentence made , -
. 'no contact with their muscles. It was a shocking performance,
like much- that goes on in school.) There is a secoird systen
of  representation that depends gpon visual ot other Sensory ¥
. organization and upon the use of summariging images. ‘XE.“?—?EY?
~as in an experiment by Mandler ( 1962), grope oug way“thggngh
~ a maze of toggle switches, and then at a certain point gn bier-
learning, come to regpgnizé a’ visualizablg path or pattern.®n
Cambﬁdg’e,'i\re‘have come to tdlkdbuut the first gorm of repre-
sentation as enactive, the econd as ¥4 onic. "konic represgutation.
“is principally govgrnﬂd by Brinciples of pergeptual organization
and by the economical transformatigns - in -percefitual organiza-
v, tion _that Attneave (1954) has described —gychniques for filling
~in, completing, Extripalatiul?g. Enactive representation is based,
7 it(seemg, upon a leadhing of resp#nses amd forms gf habituation.
“FHMally, thede 1s represeftation Tn' words or lauguagc, Its hall-
\, miark is that it is symbolic in nature ;vith the design features .of
symbolic systems-ghat gre only now coming to be undérstood.

Symbels ¢ words) are arbitrarya(zis Hockett [1959] puts it, there

'is no relatmnj_,betweeg‘»_the symbol and the thing so that whale
can stand for a very big ereature and microgyganisin for a

@ .8 . o - =
’ ) if N . ‘;:!:- = .
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' v&gry smaLl DDE), Lhey are. remate in_zreferﬂnce,'rand alm,est always oo
' highly prﬂducﬂve or generaﬂve in the sense that a language or - i
any symbol system hasyrules for th formation and transforma-‘
. @bn of sentences that cdn furn reality over o its beam
_yond what Is pc:ssiblg through actions qr images. A

“for example, perm 505 to-Tntrédure lawful syntactict

‘tions that make it easy and useful to appmach de

~ positions ‘about - redlity in’ a ost striking wdy. We obsérv

“event and encode‘itathe dog bit thie man. From this utte

we can n-aifel to a range of - pQSSlblE IEﬁOdlﬂgSEdld the dog

the man or did he not? If he did not, what would ‘have ha

etc., gh: ? Grammar dlso pérmits us an ord,erly

. hypotheﬂmliproposmgns that may havd ‘ot tjng -

: teality* The unicorn. is in }he garden % ¥4 -

"a mystery”’; “'In the beginning was the Wc,)rcr 4

I should also mention one gther ; P roperty’§

tem — its cgmpactabdity a property that perr

of the order, F=MA Jr 8=1/2 gt* or “Gi ¢y is

grows Lhe\gﬂlden tree of life;” in each ca thé

< quite ordin? hnugh the semantic squeeze

_ colleague G&rge Miller (1956) has pmpmed a

7+2" as the. range of human attention or- Iﬁ‘l

We are mdéea Iumted in our span. Let me cmly“ sﬁn

*  compacting +or ' condensing’

seven slots with gold rather tha

h Now wh*at. is abidingly inte

‘ng about the ‘natu
; run‘thﬂ cours of

- ThE yQung
" notably resu-u:t«:d to action,’
the nature of objects Dut;ﬂd,_’ ¥
viewing research, but I wm&dﬁﬂ
. some work. ‘To in. ,grd
. .gorld did ‘not exis nomg
K;m by .the”
of how the ide;
“young child;.9:

"te hy a; process. that """
. paor d;ﬁn &rh uf '
f .

.o
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P t‘hE ‘qui ) : ’ .
'is: remoted - Oi‘E"h is held the child will not mind A litle Tater;

mﬂvemép{,‘pf' the ‘hand ‘toward the: object. suffn:es to Idgntify ﬁ"
moved - while he -is . reaching, streams gf pr\:test’ }‘
'the Chﬂd will pmtest if the object is renﬁvg!:] apee. cret

».

first year or’ 18 months is same way of giving tﬁgbbjec‘t_ ;
A lmrt Df acljually having it muscqfarly in ‘ﬁmnd orvgf as-..
- ‘ﬁrorld of .-
h‘_,t- app' IS next in dévelopment is'a great ac}hxevemexﬁ a&-
3 Imagé_ develop a

~By-age th ee" the chlld has betome a paragon qf segmry .

L

‘.’

CoE,

distﬁﬂct}bﬂ ty. He .1 .
f - Eﬁcaumérs with this’ bright thmg whlch is ;% - ¥
| EplaEEd; by-,ft: 1t chromatjcally splendid one, whicﬁr“m fgr# y
' 'Ig,iv:s way to th next m:aisy one And 50 1t goes Vlaual mgmbr)r- P
Yl at fhis stag seemsuv L

és,._.

b in;nggirrg 1ol

A

olmﬁns‘ w'lth- dmmetc .;md h&lght vnrying sys i
Inclé:ed he ﬂpes if as .well .as a seveﬁ- g

» wong. glass in iﬁn
to, reprgduce and he is' 1bst. 'He kan copy fr 3
Ernﬂu,t transform the_-i ? by transposition. Tle. SEVEH— -
eariold, o the other hand,can ddit qiite easily. 1 0
. Ihﬁ CLIHEIE‘IE& Segms o bﬂ matter ‘of bmng able to translag «
thc visual expenence into ‘a form that ca "he operated ’upmﬁ '
“and ' here - fs* wherE language is. such a superb mstrulgt of |
ﬂlought ‘For. once the child is ablﬁ to instruct himself in th¢ task’ *
~.by saying- to" himself that in one direction’ the glasses get fatter ¢, e
- and:-# -the otheér’ they .get taller, he can change the’ pnsltmn of %‘ A
"‘_"_"{he matrix quite easily and without regard to orientation. .- SR a-,a i
-2 Thie i:hlld of course, has l;t,nguage in nearly its. full grdndcur S

o e -
-

.

'»i

- o Lo - L - Pﬂgggl -
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' thc:ught I dc: fiot l-cnow quitc hgw to say. what it means §

. . . H o
Ty R Jarnmes Bruner

B oL ) : - . ‘a & v
by the LirnE he is ﬁve—has it: in the sense of using it in i:ommuni—.if

cation. But Lhis is -not the same as using it-as an instrumﬁnt of

LY

~self and - reformulates what he does in a new form. Recall the

subjects in tl‘}E tqggle-switch maze reformuldting their w1y thrﬂugh

of*gropmgs with minimum v1sual

’X.'support SG too ‘with language we ‘seem to turn around-on ex-
perience, reformulate, and ‘condénse it into languagc Then we

can use. the transformative process that language makz:s p0551ble

Let me turn now to the issue of the scope of our models and. "

their generic or transferable preperties. How does the child learn

_to group experience into loriger chunks so that it takes in longgr
* periods “of - time and permits oneto escape from immediacy? We
. find" an interesting answer to this in our studies of the growth

of "inference. One of the principal fedtures of growing up intel-

'lectually is bemg Elblﬁ to deal with mdlreq information. Let me

" illustrate. The young child has little success at the Twenty Ques-
 tions game (at, say, age five) because he requires direct informa-

“tion, information that is self-sufficient. Why did a car bump into "

a tree? The five—ytzar old is full of direct and immediate tests, -
of this or that hypothtms A constraining, indirect strategy is
beyond hirn “Was it mght?‘” “Yes.” “Was ;mythmg wrong with

‘the car?etc. © v

Around seven, he comes to master Lht use of suLh htrd.t(.,gll;‘i

- It is interesting that at just about this time the child is’ also going

through two parallel developments. On. the one hand, he is learn-

*"ing to create rules of equivalence that join together ‘a get of

'things m‘ay be consldered ahke bﬂ;msc al[ u? thun ex)

objects by what logicians speak of as a superordinate rulf?@g hat

it a Q

o _u,spcsct, "
“"it has someﬂling tﬂ clo witTl a pmcess wht:reby the \:hild to. uae#
Sir Frederic  Bartlett’s (1950) old phrase, turns around on him-



1963 Invitational Conference on Tasting Probleins ’
; banana and peacb ‘were ;!likf: because they were " both yellow,'
peach and potato” both have ‘skins, peach and potato :md milk
"1-had for lunch yesterday This latter equivalence rule is what
Vygatsky (1962) years agc) L*illt:d complexive Lhinkmg, and we
.have: reproducec dings _a ite rules
f(jr such gmupmgs They are fdntastlcally Eﬂmplicatﬁd rules in -
- ‘the sense that if you gave them to.a computer, following them
would demand very considerable memory and processing capa-
city. “All such ‘rules” dﬂdl with local likeness in appearance =
chains,’ keyrings, and-so on. The passage to subordinate gfoup-
ing’ Emvldgs a kind of frecdom from the immediacy of local ¢
similarities.. The -other parallel dEVE]Ome‘It is-the growth of the
.i‘ﬂistincﬂ?in the child’s. thought between appearanc® and reality.. "
" Pour water into a'standard glass. Then pour it from there. into i -
a sllmmer, taller -one. The child of five will say that the second
glass had more water bu:z,m.':;: it is.taller. The child reekons by
appearance At - seven, -the picture changes. The child will say
“that it is the same amount of water to drink rml[ju, but it looks
bigger. -
" Superotdinate equivalence, Appearancereality dislmttinn, and
capacity- to- ‘deal with indirect information— all within a year or -
. s0. We fl'd moreover, that the child can be aided tQ achieve
" this new sn'plluty by techniques that activate use of language
before L bunters visually the real objects he is to deal with,
We ‘get himto talk about how things will be while the objects *
are hidden behind ascreen and then expose lim to them. The

results are strikmg The new system of representation by lang-
uage seems to. be able to compete under these conditions with -
‘the laws of image representation which contain no such distmc-
tions of equivalence or of indirect information.

The growing scope of human “models™ depends prgbably upon -
‘the opportunity for recoding experience into a language system
that contalns. distinctions like those we have been dlscusslng How

the language “‘gets into the hedd from the’ ‘mouth,” to quote a
student of mine, is baffling in its details: ‘But it may well depend
upon seme Sort of law of infervening opportunity. Here is-where
the issue of asslst&d versusﬁmdssiated growth becomes cenLral

Yo
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x -'La-ﬂgﬁlage an& the - ‘opportunity to use’ language ina fashioﬁ that -
s (in Deweys lovely: phrase) a way of organizing thoughts’
01 develcps in interaction thh an mformal 4

Jaréma S. Bruner .

‘. mg or demandlug a i‘ecﬂdlng My. colleague Roger Bruwn (m

. press) has shawn thé manner in which, '"in learning"the syntacti-
~cal structure of @’ laﬂguage the child first uses highly telegraphic

: ‘utteram:es (*mummy coffee™) which the parent then expands and ..
: idealizes to provide the child with a modeél (* ‘Yes, mummy is o
. having some coffee.”). There are, very likely, games of this order, .
- that we quiite’ unwittingly phy w1th thE child, and we know pre- .

cious little about them. -
But ‘there ase probably other things than language and s-ym-
bolism that operate here. 1 have tried in vain to find something

in the literature that is reliable on “how 4 child scans his envir- "

‘onment, whether he has. uneconomical techniques for vgetting
information. We have had tp start experiments on our own,
We have tried to find something:about the child’s immediate
' memory span’ or attention span. How. many things can;he hold
~.in_mind _at .once. ‘or, to use current jargon, what is his i
capacity ’? Again the literature is moot, sowe shall put: our mobjle
lab to.work. But €ach of these thingﬁ may be critically imporiant.
" If the child’s information search in the visual field is information-
ally inefficiént (as we suspect it is), he will overload himself with

‘too much material to cope with. If he cannot deal simultaneously

with several alternatives, then again he cannot deal with equival-

ence probletns which require ‘that one carry over a criterion of .- *
- grouping through several different items of apparent diversity. .

I wish this were two years from now so.that I could vouchsafe
a guess_gp this matter. My colleague GeorgeMiller would prob-
_ably aﬁ that there is nothing in this, that informatign capacity

is probably not variable but is rather a matter of developing.

structures such that the Magm Number 7 * 2 is filled with purer

and purer gold. . S
.What can be said about the “logic” that operates in thought

during 'the sway of enactive, ikonic, and symbolic representation?

%hannel ..
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Here I am gcmg té by pass the issue altogether (md say that '
' far more research is needed g But I would like to hazard a guess
that m'ly serve for the E\’i ht 4s a Wm‘kmg hprthESIE I thmk

1 ic:laws a' frﬁqutsncy, VI’L‘LED s nd pruxumty Wlm,t e

gﬂes together as-a rhc:de.l is' that which_ has pgoduced recent,
frequent; and nextto responses. Probably Guthrie’s (1952) psy-
“chology 'of 'learning or Pavlov’seis the best description of early-

- infam:y Inhibition at this stage depends upon. stopping behavior ™
. by setting up a.competing response.” Learning is slow, grqduai, "
~and statistical, At the ikoni¢ level, T would guess that the prin- i
ciples of figure formation and pe.rcc:ptucll grouping determine the

¥ manner in which events are put together, It is the logic of ap-
pearances. The - possibility of lengL depends upon perceptual -

. renrgd,ni.catiun, getting things to look different — which is swift
and rather erratic in its effects. It would be foolish in the ex-.
treme to assert that the rules of ldnguagg usige or empmgal

logic or any other such thing dominate the forming. and reform-
‘ing of models of experience in the symbolic phase of represent-
ation. For the fact of the matter is that at this stage. there is
enormous._flexibility. My guess .,Lbuut thic rules of thought when' _
language takes over is. simply to rémain moot and ohsﬁvc

What 1 rather gugss is that it is here that ‘instruction becomes
critically important. How the child uses symbolic representation
in thought is partly a function of what fehavior he has turned
back upon to recode and upon the power and cnmpl;uty of
the rules that he has learned to use in this reflective process.
; Man’s history as a species mlgggsta that there have not been -
any ‘interesting -and certainly no major morphological changes
in man for some hundreds of thousands of years. As ['have
aly ady suggested, he has progressed by linking himself with
‘outside systems —evolution becomes glloplastic rather than auto-’
morphic, to use the technical language. Man’s survival as a
species, then, depends upon his ﬂt;xnhnhty in using means for
“afplifying his myscle power, his senses, “and his riuocmﬁive
.capacities, As Pefil Medawar (196‘%) hag recently put it, evolu- =
tion after the inve tion becomes Lamarc-
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it -not ¢ ese terms&wgre arlgi‘nally
E understmd Evolutian achigyes thié new. status y virtue of oper- -
ating “outside the’ genetwgode 4'he’ furthier evolution of the
; Lhen, depends upﬂn the extent gp whith in'the develop:™
nt--of=each- s sive- —ﬂ'&fﬂﬂﬁfﬂ;‘ ht”,— y%f—ﬂae—mtel——ﬁ
- lectual prgsthetic devices of the culture.: 'If a given:. g&neraugn
succteds ‘well, then the :next generation. climbs’ on its shoulders
In'an ironic vein, we can turn Haeckel’s fo: wlation 6 'its head.
Wl*re human evolution is: concerned, it is the case that phylo-
Tgetty rgc@imlatﬂs ontogeny rathn:r than, vice versa,
. With.this in mind-let me suggestauue “further puim M;ght it
" not. be ﬁe case that-the' unlockif¥ of the: human genetic code .
(Dr that' part baving to do with intelligence) depends upon the -
~invention of néw amplifiers of human powers—nnew prosthetlc
devices,‘nf you will? Because human evolution in the morpho- - !
“logical . sense seems to have determined the : species as tool users
“(tools. both hard and soft), we shall never know the full capa-
“city of man until tool-using reaches the highest -point jit can
reach—and-here I mean , those most pnw&rful tpols -of all, intel-
*lectual ones. But might it not also be the case that the most inter-
- esting - thmg-abemE intellectual - tools is- that their principal -use-is -~
.not print-out into technology d.lnng but that they make possible -
the creation of or the iastery of even more powerful tools? In
~this semse, evolution progresses by Lsysth n! prtl‘tqlllsﬂﬂs that
s quite familiar to the teacher in us. : T -
"L#ad then with the paradoxical note that what we know about
hum®Bn growth suggests that education and the trained use of
mind" constitute ouf major .agents for furthtr evolugion, Th.a,
group such s this; I can only add one bomt to niake the con-
“clusion dlrectiy relevant. One thing that has 1; t been suffigiently -
part of the objective of testing is to dlSc:erii what the far limit
‘of man’s capacitips is at any given time—particularly" durmg
the Tast develc:pmg; years. éf childhood., Vygotsky (19623 com-
. menigd years .ago. ‘that pf:rhdps it wnul 'bé a good idea if wa
" tested -in “children the 59-C ligd “zone o pnt;gmnl mttlligcm;e

—how much a Chlld can,make of the best hints' we might glve § ;
hm‘l the best trots, “the bcst ‘t,gt)ls, }he maic,lmum" thﬂorﬂtlc:ﬂ props

l_‘
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and, f@rmulae I am bel ng dr.-adly Serious when I suggest'that
. raLth Lhan testing under neutral i:cmdinuns, we, test unclf-.r the -
i crsi optimum ccmdmons pc:sslhle To. what extent, we shoﬁld
be asking in “our, teats are the schools and the other agents ; of
sing th ild’s ) ,_,,ent—ph&umphy—
of testing 00 often asks only about aptitude Hgmd achif:vemem,
T would be delighted to see. a year given pver to teaching-and-
i ‘testing-and-teaching-and-testing to, sec_how “far children:can be
_brought along the Lamarckian way. Thep and only thf:n can
testing se€rve us®with benchmarks of not where a child is but
* where 'he is capable of gamg "And when we have fully_explgited e
white  heghe individual is able to go, then we w1ll be ina posiy . -
-tion to esihate where the SpemEs mi&ht go. . . .
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Over’ the years, the types of indlwduals erreaented at thlS con-

 ference have dEVOtEd untold: hours to sexploring the” nature of -

ablllty From time to time a new line of mvesngatlpn of a new’

research technique has_seemed: to promise a breaktbgrough to
© some sort of fundamental truth or understanding regardmg the

organization . and development of- ability. (Kmnhausers 1944°

questionnaire to 79 z.pex:nahsts in mental tests founfl 55 more
s “hopeful of research on separate intellectual factors thaj on mids:
urement of * ‘general” intelligence, with only five committed o

the npposite view.) At other times it has seemett that Ewdence :

~from different sources was cnnflu:tmg, if not contradictory or
lrrecancllable The notion that “you get out of such a study just

. about what you put into it” has often seemed both true and
discouraging for those who had hoped definitive fmdmgs could
clear the scene of prevailing confusions.

Today, however, there seems to be f:mt:rgmg a possibility, of
-reconciliation based on what might be called multiple or plur-*
alistic truth. Physicists }mvE learned to live.comfortably for a
generation -or more thh the fact that some of the -behavior of
light is well descrl,bed by -wave theory while other phenomena
~of this ayea are better explained by a view of light as the be-
havigr of corpuscles moving under laws that fit the bebavior
of Hilliard balls equally- well. The reconciliation in our field of
tal abillty is following a luerarchlcal view of tlu: nature of
abillty -
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1663 Intitational Canlarence on Testing Problems © .\

*Under this vlng attribu‘tahle ' chieﬂy ‘to Verm:m,, but clarﬁied f
greatly by Hurigphreys’ delineation bf the felation between orders T
‘of fattors and:levels of the hierarchy, an interpretation like -

~Spearman’s of a sigle:

A : Tyt pljective-energy; gs-surrounded.—

. by satellite uncorrelated  specific factors; may:represent the truth .
. “at -the: most ‘general level:-of copiitg intelleciually with- the de< ;"
*-mands of the environment. At a second level, intellectual, ability -+
i -is represented, by the' two constellations we have ‘cometo call -
varlously - verbal ‘and monverbal; langudge and nonlahguage, f
‘ot verbal and performance. . o
:*Af a third level, these. constellations may ibe-:subai\dgléd futther.
-7, What has been called -verbal at the second. level subdivides into.
?%#érbal ‘and quantitative reasoﬁigg factors.. (Perhaps the' verbal »- ="
+ . category at the’ second level is b;ett;ei called’ academic. ox sg:h&)la‘s; L
_tic ability,’ to conserve a term, especially since the most direct

A df.ri‘vatidin of “verbal” is from word” rather than from a more.
inclusive: source.) At the samie time, the performance or non-

A

ot \rerbal constellatiop® breaks down into siﬁatia[,‘m&chaniéali ‘per- -
ceptual factors.  ° S T ‘

At &till other levels we find the primary 'mental abilities of . ..
", Thirstone and his followers. At what- we should probably call
"the penultimate - level, we have Guilford’s structdre of*intellect
-, with its" instructive taxonomic uses. 1 say “peﬁ&hhnate"f because

™
i

"one must conceive the possibility of still. further refinement. To .

turn to sclence again for a helpful parallek, successively flner

. subdivisions of matter bélow the atoms that were once defined
" a5 the. ultimate- units of ‘matter hiave given us .power’ of which we
‘could. only have dreamed.”If the structure” of intellect may be'
thought of as ‘the periodic table of abilities, vive les isotopes!
. The catholicity of this viewpoint is even greater-‘than has al- .
" ready been suggested because it leaves room Yor different causal -
interpretations of the different orders of factors. If one isim-
pressed as J. McV. Hunt is by the analytical work of Piaget- -
_ regarding the development of genefal strategles of thinking in -
¢ children, by the specylations of Hebb regarding the developmeént "
_of .intellect by stimulation and glaboration of the central neural -
“processes that' Intervene between the séhsory and motor, and by
:jﬁﬁg; 102 ‘ ' '




- " v ",:‘ R WﬁrranG Fmdlay 4

the logir: Gf Fergusan, r.he factorstheorizmg uf Humphreys, and
the facmrmg of growth data by qustaetter, he may prefer. the
notion. of ‘general : intzlligénce advanced by Thomson and E-'L, = i .. |
%Eﬂd&%ﬁ?e&égﬁye&EHg&—as—a—Eampﬂsit&Bf—maﬂy—autana—*ﬁw

untﬂ-'morﬁ Fugdamgntal Experhngntatiﬂn can- resolve the issue.
One" with this viewpoint ‘may go as far as Piaget.to- disregard
enti;vely intr ' ndividual trait varnability and’ concentrate -on just
- the gene:al level in the hierarchy He may consider factors of
lnwer arder just ti‘iat, rt:l.atively umrnportant as Hunbseems ta ,

"."f'-’_in crlbmg possible ‘dynamic sngniﬁcance to the Factors of the o
~ structure of intellect.” . L . _
o Two personal comments: Your speaker would concur in Chfmn- .
bach’s view. of the importance - of criterion-oriented tests like the I
Difﬁ:renﬁal Apﬂtudt Tests, whigh tend «ﬁr all at the third level™ o
* in the hierarchy as I have deacnbed ii. #nd on further. review, . .
¥ believe I may have inserted that levél into a m@del that other--
~;wise mov&d from the level cif language nonl:tnguage dlrectly tn

=

the D A T the SCthastm Apumae fest of thE CollEgL Emrance -
1Exammatmn Board is to be found at this level. Verbal reason-

_ing ability and quantitative reasoning “ability are basic academic ;=
skills, relating reasoning power to two fum:tu:mally distinct media
-in the academic curriculum. They were identified by faétor analy- .

“ sis quite early, by Brigham and T, L. Kelley, and they ‘remain -
functional “unities. For 'school purposes they are pfﬂdlﬂivt‘ and |

, more meaningful than a acheme of three primary mertal abilities:

" a large reasoning factor and two disembodied*factors of trivial -
skills of numerical manipulation and verbal association. And
because they merge reasorfing and relevant skills in power tests,
they -are predictive of aEhlLv&mEnt in dc:fmablf; 5ub s&gm&nts gf

* the academu: Lum‘iculum e : : =




by ome to bE rngrely

f, speak & It has. to'do :: .

E_structure “of intellect o

: a referenc&{es
ysxs of new tests or: ¥

“the primary men- -
ate skill 'in mathe-* > ..

: ‘téa abﬂiﬂes* and the structyre of
“‘mafics to'a low place at table {ofTi something more "~
cﬁaracterisﬂc of ookkeepers than naticlans. Yet in the
Tl tellestand the kit of vect"é\tests, genera‘l" reasqn- .
i,ng ability. i!’\i;fﬂs‘é“'yéd by‘J’our't&l '
_matical reasonin} tests! It is quite po
adhemnce to factcxrial ﬁlﬁl‘ity, bu -elation
’,o;tmg abihty att. third lﬂvei‘c)_f the hier--
chy _ ) ,tical ‘measuyes ‘of “general” reasoning ability ‘
at ptnultima efevéls is w pondc:rmg One is tempt&d to ask -
hich pl’ {ement mvglves tht: n;!(}'ii: Pi‘ll’SlmOQlDu& deacrlptlon
| era chical model is that if allows.

: lower o dEr fact’msgto be used eipfer for their own sakes ds sig-
nificant‘ ‘éntities at an- &pprnp 'ate level "ol understandlﬁg T
: mental ablluy factors, qr ds guides to proper, Balance in

the meas:femgnt ‘of mgﬁtal dzlllty factors of a higher order.
E the verb.}l and q antitative reaspning factors that‘
. ;emarg&d first from mdlmzntﬂr}ﬂ ‘miethods iné\‘ghe years B. T..
" (before Ihurston&:) were used by McNemar and associates in ..
,":edressmg the . balance in, the Stanford Binet. Critu:isms of ‘the ;
1916 -version. of that battery .had inctuded the observation that
- at its lower a% Tevels verbal items and exercises ‘predominated, ‘
"+ while at, the upper levels"quite as-great a prcdommance of quan-
titative @ltrmsnts ‘Was to be found. Analysis by’ factor ‘methods
showed the exfent of _this Qisparity ﬁ/tatlstlca,lly and .was used
to guid}: the cholce of elements at all gvef‘ in the 1937 and sub-
sequent -revisidns. The Stanford- B:y?t still yields a single score

for” general mental ability, but with due regard for balance

.. within the ‘sub-areas measured at'the third level. If.there is any

. »question raised now it is prnbably for failure to take adequate .
account of the twa major areas at the second level, language

L3

© page 104

oy ,-.I-i)xz; {



T g WurranG‘Fmdlsy

T3US: *nﬂnlanguage, as the Wechslﬂr mejx ures da expli:ltly
'T‘c: tum ifor thé‘m mént; to' ‘current niethads nf appi‘alsmg o

- f'lu[}dﬂmental conn-ibutlon af ﬁalph’ Tyler Hnd- hxaxassac 5 .
", their work'/in" thé, 1930/, in. breaking . the. mald of ‘testing fnr
staﬁc,,encyclbpedic knqwledge that eharacteri_zed thg first wave ;.
of athiévement tests: and" batteriés that' had been develaped m
the preceding Ecat':lél Tlie compani ﬁ contribition of 1temsstyles’ o
that- measured. higher mgntal pmcesses through multlpl&"h"u:e A
‘forms” must’ be'reckoned’ pf equal significance, By 1942, con-'"
‘ 'cnmitant yhmking lof L{ndquist had 'led tqlconstruction’ of the . " *
. ts of Educatidna Develupment ﬁch were rgady to . "
; i 'pn:taut purpasr; ‘of ‘the United - States Armf,, F )
;":_,Institute in me !

o~

w

suring readiness of returning scholar: ‘uldlers far
- college. work or, at-least, high St:hopl LIEdIt (1t should he noted
‘here that earlier traces. of this ‘approach wcre to be foundin the

r’"'IQWiI Every- Pupil Tests of ‘Basic Skills, -for gradf:s 3-9, and
in the Caaperative Ach;evement Tfssts bemg develOpﬁd undr;r
~ Flanagan.) g

" The USAFI Tests of Gcnéral Educatmnal Develapment were
work-limit tests. With . their omission of time limits, they set' a
realistic. miniature of the school 5tudy sitwation and thereby pro-
vided a yardstick against * ‘which -in (;ﬁ’Eaequent tegt building
mary agerncies cauld accept the concept of power tests with gen-
_erous -time ‘lumts permitting many students to finish early. The
time limit now bpcame :;1 mearis’ of asauriﬂg'most exaininees
an op;iortunity' to givé' agemuch time as necessary to complete
the p&wer-graded materials, rather than a uniform time in which*
to accomplish as ,much material~ often of only moderate diffi-
culty —as possible in ‘a time in which only the most competent
and facile could, hape to finish. AT .

The trend;we hailed of shifting the emphasib In achievement
testing. from memoriter knawleége to ability to apply such know-
ledge has an appnsnﬁ source of ‘concern. -In prgparmg tests to

_gom: 50 fa,r as, te remaove in ldrge part any rﬁqulrement that the

A.gxaminees draw upon a background of well-structured, import-

roo . . R - &"5165
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- of the teaching of Ehe scu:ial stud
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. ant knﬁwledge in’ answering the questlcms pgsea A ggmﬁ’ally
. bright . pers:’m “with ability to interpn:t verbal, gquantitative. and.
graphic maferial - may . obts;in .a. criditable scoreson such’tests

" . of Byitish q’lgnial administration fhat better studeiiis, however .

"fmisfake a Tactualiter

despite aving failed . o develap thé ,é ematn; knowledge of t‘ne"r" -

- field we increasingly feel we should der md. -~

i

It is “relevant to regall tHe experience of Kelley and Krey in

the American Historical Assvcia ?pﬂ s 1934 report on theif study -

a test depending’ entirely cl:‘;
0

I‘.hE test. Wl}en the mrany ifems of this t?t- were correlattd "with
total score; Lhe item’ showi 1g the highest rrelatign was the-one

¢s. It had_been jntended to Ruild .
bility ‘to apply knowledge, but by
the Sepoy* MEUR¥ had been left in '~

inadveﬁemly; insﬁi&d The “explarfation given ‘was thats the

Sepoy Mutiny wagf such “an important incident inthe history

‘defined, would/ be btund to remember 1t for that_reason. Our
ideal is, ‘c\f Lkse a test inwhich?

- cation are r&qum:d in,each item. .+ % £

L turiing ‘gldlers to predict ,ﬁtrtss for gullegt stu

J

ThE USAFI Tests . of General Educatlgn;l Develgpmcnt afford

bth. -bagkground and appli-

7.

a na‘tural;khdge to’our third op c of rr:latm;: .Lblhty?‘perfo‘m- :

ance It is® the thesis of th d@l paper that the hlex;archical view of"
dt

mf:ntalaability stated first 5 1tsﬁlf§](a an eclegtic approach to.
the use of measures in prcdlcnng achievement:in apy given sit-
f uation. At . ‘no point was dhillty defined @ mhc;r,lted ‘or the

produgt of inevitable processes, of maturation. For that reason

any' ‘measure predictive of likely “success in any particularly,®

defined -intellectual arena is ap appropriate m%;ure of aptitude
for that success. (Subatltutmn of PLR, meaning robable Learn-
ing Rate, for 1Q- in° a numbeér of school systems has semantic
merit.) In the cas¢ of the: USAFI GED' Tests, their use. with re-

by the extent to which they s pprcased the requirefient of know-
ledge brdmdnly available in systematic fogk from-rtﬁ -ad-
vanced study. In a situation in which systematic knowledge from

f’a:ent study is available, {that- may well be drawn upon in

:f?:gtmh or through the evidence hf school - Erades to supplemént

testm that dpES not require it. ) M
£ |
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- wsThe use of mmsures of ability to prediz&rerformanﬁe has:peen -
¢ Eubjﬁ:ted to” Lliuminating systematic - treatment by one-,of thlsl"
|, morning’s - speakers, D‘f Thamdike ]Z 711;1\!{: tﬂj‘ﬂy&d the quoter .
attributed to :
graplf\ on “The Ccmr:epts uf C)v;i‘? and Und&rachievement"’ that J
- 'thé ‘term “underachiever” should be reserved for those who con-
A '(‘.EiVEd the t&rminnlagy g;ﬂ’ thé first place Aft&l\ pond&rmg the .
logical falfacy 4mpﬂed in the terms, naimely- that if .an, LlﬂdEI-
+ achiever is one w 'has dong less [hd.ll he can do, an cm:r=
. athiever ihust be - ‘one. who" has dom: more.. tlm,u he eanda, I
}-?&n only suggést the afollowmg substlmtés ('1) WE&lI’E all
.* uriderachievers, only sdm# aré more so; and (2) an c’;vcmchlcvgr
is simply an,under- underachaevar R S .
The constructive view ‘emerging from all' of this would appear
“to be that particular learning situatiqks place demands on par;

' ncular cambmatmns of mtél}égtual ilities, that these abllme
~are erent orders of. generality fifi .the hierarchical structure| -

v and ._t,, it all measures of abilities are measures of achieveren

" of thgfappropnatﬂ ‘ordér uf ‘generality/ As, long, ago as-1937,

Emghame; stated the case for achievem eht as the best prsdu:tor '
of further dChlEVE’l‘nEﬂt “Wesmal has presented the statement in
- brief, persuaswe fogth. /Our- problem tfient would hppe:lr to. he fo,

, use thag combjnatlon .of measured abilitles most. descriptive Df
) d.ptltudE IGE most predlgtwe in parhculdr Sltuat.\Dn‘i o ‘

It i ‘therefore no departure fiom sound Lunchtuallgatmn to
pIDPDaE apprafging reading LDH]prEl}LﬂSIE}H relative. to listening’ -

) comprehensmn as has been done for ygars injthe Durre%
Sulliyan Iiegding Capacity and Aghxgggment .Testgs Other pr
dlctive helps become* appropriate in Ypecial Sltudtlm\t& Generally, +
measur s of verbal mental ablllty, \{hc secong | 6r thitd level,
will b helpful Genefally, ne surj;s of performance mental
g;bllit}* will not be. so hglpful the other h:&d

 langiage ‘handicaps ‘like b’llmguahsm arc involved, Dmeﬁthing
- nonvq;bal will have advantages. - . 0

=~

l, where special- F

* In rgv;ewing the- manual for the currerit edltxon of thE*MEtI‘D—
puhtan AC;hLEYEmEht Tests .russatly, it was . mt&restmg 'to ,note
‘N that I}IE measure prDRosed evaluating learning poféitialk is °
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* a “complosite prognostic score” CDmpo;EETchieﬂy or entirely of
ths_of the greater stability of this typé of composite over
. )

(th; previous’ year’s achievement ,;'ggasutesﬁgjusﬁiﬁcatianl,'is given. .

s " a year.(.90) than of a.well-regarded grqufrtest of | mental’ bl ™
~bver the same period (.80) Other studies,’of the same tegt by " !

" "Btaff memhers ‘suggest ythe desirability of. different predictive’ '

>"equ§;ﬁonﬁ0r different subjegts, depending on the size: of the cor- .
" rélation, and -even on different combinaijons of subjects, chiefly - z
',E.,‘c‘iepén(a‘ént on the distiictioh . between . verbal and quantitative- ;
" reasoning™abilities, of thé ;soit distinguished atthe ¢hird level in
- the hierarchical model gft)paséé in this paper ; R & r )
A final note, that 'dogs not fit well into,th§ gengral framework T
of thiy paper, deserves mgention. For sébme time, the demgnd that - 4
 mefsures .of ability to write -effective prose gompositions be in-
s cluéeé}iiﬁ sstandardized test- Ega_;te:i*ies has been et with the
: ‘-'rﬁsbpffé;ﬂ front test specialists that such writing cannot be meass
ured reliably’ in the time otdinarily Yllotted to standardized test-
, ¢ Ing in ‘schools or in jexternal "'tf:st:t\g programs. nge}s rTecent -
-4 yesearch . ihdicates that global, rating of ‘pieces of. writing t:mf'-.,
specified iopics, with the reliability enhanced as far as feasible

a4

" by multiple rating, will pézmit scpres of adéquate reliability and',
, Dy, P g P ‘? : £ ¥ i

" “validity to be reported. We inay well still counsel ghat cumulative ’
. evidence - of writing ability be obtained by systematic evaluation
_ “of weekly compositions; but it seem##to be becQuming increasingly
‘ possible- to. appraisg, siich outcomes within test batteries and v
thereby give comparable embhasis to this skilk outcome along

-+ with others ordinarily%ppraised by'objective tests. - X

[y
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¢
, In this paper I will digy
1 hi termis of its _potential contributions to the "prediction- of college
"+ performance. In this context, two ‘major questions arise: (1) Are
~.  persbnality tests aiy" good as .meéasures of the purported per-
* :sonality characteristics? (2) ‘What should fhéﬁfe tests be used
“for? The, first question is a scientific one and may be answered -,
<+~ -by-an -evaluation ‘of available personality insttumants against
scientific standards of, psychometric adequacy. The $ecoyd ques- .
tion, is af least,in pag an ethical one and may be ‘answered By .
' d uses for @ test in terms of ethical
standards and social or educational values. T ‘will first discuwss
the scientific standards for appraising personality medasures and .
- ‘will then consider how well thes® standards are typically met
by instruments developed by, each of three major approaches
per will

P o Y T :
b 85 pgrsanalityme:asufenmﬂf primarily

.
' a justification’ of " propose

5
sl

to personality measurement. “The final section” of the pa
7y discuss some of the cthical problgms raised wheh p‘grscnalitzf o
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-Payehometric Standards for, . © . ' R

Faﬂnnnlﬂy Mia;urgmanl S e e _
o TneRsurement - requt msﬁfﬁ‘_pﬂmlity"ﬂi_iﬂ_}*:”*
ps‘ychﬂlagy ggnerally,. in.valve (1) thg dE‘IﬂDHStI‘a[lGﬂ, throﬁgh

‘Lsubstanﬂal consisteney ¢ of rgspmlse' ,,,,,,,

ﬂlﬁg is bELng meas:sl‘xed, and’ (2) .the accumulatlon of EVldini;E}'

“about the nature and rneaning of this * ‘something,”” in terms .

. of 'the netwark of 'the measures relations with thﬁoretlcally
releyant wariables and its lack of relationt %Lth theoretically un-
related variables (C‘ronhach & Mechl, 1955; Loevinger,, 1957; .
Bechtoldt 1959, Campbell -& Fiske, 1959; Campbell, 1960; Ebel, -
1 1961). In psychomemc terms, these two critical, pl‘Op-EI‘tlﬁ‘S for

[y

the evaludtioq of a® purported personality measure are the .
. measure’s rglzabxlz{y and its construct.validity. - -
" An ‘investigation” of the measure’s relations with other well— SO
kﬂown variables may also prcvi(le a basis for tletermmmg i

\-whether the thing measured IEprbLnts a relatively separate di-
merusmn w1th lmpnrtant spcuhc perLrtlLs or wht_thnr its majoer .
i{iriance is ppedlclablﬂ fromg combination of mher ossibly
mnrs‘baam, charact&nstu;s Such information bears tgnn the
* status of the construct as a sephrate variable dnd upon the . * °
structure oF its- relations with other variables. v R

_ Whether the myeasure reflects a separate trait or a LDIllhlﬂdthl’l’
of characteristics or, indeed, whether the proposed construct is
a valid mtegfatlon of observed response donsistencies or merely -
a grituitous label, there is still another important propenty of
the measure that can be mdi‘pend&ntl} evaluated— namely, its
usefulness in predicting coricurrent and future non-test behaviors
Aged pbsslble baals for decision makipg and social action. For
such purposes,, which primarily, includg classification and selec- -
tion sitpations, it is iecessary. that the measure display predictive
il(l[!dll:}l in the form of Substdlltldl correlations with the criterion
‘measures clmsen to reflect relevant perfnrnm ces in the non-test -
,doma,m Altlmugh some psychglogl'sts wnulglargﬁg that such‘ -

= &
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unwise to ignore construct, validity even in 'practical predictign
problems (Gulliksert, 1950; FIEdEIL sen, 1948; Fredtrlksan 1954).
" .This'point will be dlscussed more fuﬂy later.

Just as a test has as ‘many empirgal validities as there are
criterion measures to.which it iras been fElthd so too may a

7 test display "different proportions of reliable variance or reflect

-

- different cnnstrui:t interpretaions, primarily because the"motiva-
tlons angd dﬂfEnSEs of the subjects are implicated in different ways
" under & fferent testing conditions. Thus, iustead of talking about
the  relizbility and - construct validity” (or even the empirical
vahdi“i) uf thE test pEr EL, it fmght be better 4o talk’ dhuul the

. test PI’QPEIUE.S are’ rﬁlatzvz to thc: pIDLL.‘;StZE us;d b, {ht sub-

jects in responding (Lennon, 1956). These pmctsaes in turn,

may differ under different circumstances, particularly thos affecting
“the conceptions and; intentions_of the subjects. “Thus, l, same
test, for example, might mea’sure one set of things if administered

in- the -context of dmgnmm guidance in a clinical setting, a
adxmlly different set of things if admi

anonyrious inquiry in a reasearch leu?%t{«;xry, and yet andth®

cred in the context of .

set if ‘administered as a’personal -cvakiation for industrial or
academic selection. s Furthermore, these different testing settings
impose different” Ethlgﬂl constraints upon the manner and con-
ditions -of Ell(lllll& ptrscnal and what the subject may consider
private, information *(“Standards of Ethical Behavior, 19587
Cl’nnbrimhS 1960).

llns pmnt tlml pcrgmmllty tests, and even ptrsmmhty testers,

under different circumstances was dépe -

smn;wlmt in thc typt.s ui pmhluu.s pn.sul for ptr:ﬁ.umlxty measure-

ment, "but the timely context of “wssessment for college contains
nearly all the pr(;blr_ms at once. Of major-concern in considering
this context, however, is the inherently evaluative atmosphere of
the IESUH‘E settings. This means that we must take into account

p 12
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not only ‘the ubnqu;tous regp nse distortions due to defense

P :
mechanisms of self-deception' and. personal biases in sc—:lf -regard
(d. I'rsnkfsl Brunswik, 1939), but -dlso the distortions in per-

form:mce and self-repnrt that are ai least pdrtmlly i,?liht‘ratc

-.,lttf:mpts at faking and impression HT'U]-J,EEIDEIH (cf. Goffman,

1959).

The extent to which attempts arc madc to handle the problems

6f both deliberate misrepresentation and unintentional distertion

becomes an important criterion for evaluating pe rednality in-

- struinents, particularly for usé in evaluative settings. Many

irch contexis

per sanallty measures have been developed .in res

where deliberate misrepresentation may have been minimal;

little ‘is knowrr of their psychometric properties under conditions'

of sreal or presumed personal evaluation. Some personality tests
iclude specific devices for dctuuug faking, such as validity or

i1
malingering keys, ‘which would cnable students with excessive

“lie™ responses to be spotted and would also permit the use of

the control. SCOTCs as suppressor vilrmhlcs in correeting other
scales (Meehl & Hdthdwa), 1946). Other personality instruments
rely on test formats that Aattempt to make faking difficult, such
as the use’ of forced-choice techniques on questionnaires or of

tc@crformdmg measures whete the direction of faking is
not obvious. Still other pruu;durts use indirect Mems and dis-
guised !dgadtg to circumvent the E-lthLLl'ﬁ ddgnsxvu posture

(Campbell, 1950; Campbell, 1957; Loev evinger, 1955). -
Psy’éhaméiric Problems in Some

Typical Agernsshes to Personality Measurement
We  havieofisid red several psychometric eriteria for evaluating
personality measurés: reliability, empirical validity in predicting

criteria. or non-test behaviors, the strueture of relations with

other known variables, the adequacy of conirols for faking and
distortion, and—more basic because it subsumes aspects of the
preceding properties — construct validity. We will now inquire
how well these standards are typically met by instruments devel-
oped by three major approaches to personality measurement -

=
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self-report questionnaires, behavior ratings, and mbjeétive per-
formance tests. B

SELF-REPORT INVENTORIES * - '

Before various types of self-report questionnaires are discussed,
the general problem of stylistic consistencies or response sets’ on
such instruments should be broached (Cronbach, 1950, Jackson
& Messick, 1958). A major portion of the response variance on
many personality inventories, particularly thos€ with “True-False”
G “Agree-Disagree” item formats, has been shown to reflect
consistent stylistic tendencies that have a cumulative effect on
presumed content scores (e. g Edwards, 1957; Edwards, Diers,
& Walker, ISGE;jackson & Messick, 1961, 1962a). The major-

‘response styles emphasized thus far are the tendency to agree

or acquiesce (Couch & Keniston, 1960; Messick & Jackson,
1961), the - tendency to respond desirably (Edwards, 1957;
Messick, 1960), ‘the tendency to respond deviantly (Berg, 1955;
Sechrest & Jackson, 1963), and, to a lesser extent, the tendency
to respond extremely in self-rating (Peabody, 1962). T hese
response styles have been conceptualized and studied as per-
sonality variables in their own right (Jackson & Messick, 1958),
but their massive influence on some personality inventories can
seriously interfere with the measurement of other content traits
(Jackson & Messick, 1962h). The problem becomes one of
measuring Tesponsc styles as potentially useful personality vari-
ables and /at the same time controlling their influence on con-
tent scores (Messick, 1962; Wiggins, 1962). The extent to which

controls for response styles have been wffective in reducing over-
, . i

whelming stylistic variance becomes’-an important criterion

ot

in evaluating the measurement characteristics of self-report
instruments.

We will consider three kinds of self-report or questionnaire
measures of personality: (1) a type that 1 will call a factorial
inventory, in which factor analysis “or some other criterion of
internal consistency is used to select items reflecting homogen-
eous dimensions (Cattell, 1957; Comrey, 1962); (2) empirically
derived inventories, in which significant differentiation anmng

page 114 : i jl
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criterion groups is the basis of item selection; and (3) rational
inventories, in which items are chosen on, logical grounds to,
reflect theoretical properties of specified dimensions.

e

® -Factorial inventory scales are developed through the use of

factor analysis of other methods of homogeneous keying (Wherry
& Winer, 1953; Loevinger, Gleser, & Eubms 1953; Henrysson,
1962) to isolate dlmensmns of can515tency in response
descriptive items. The pool of items collected for analysis us
consists of a conglomaratu:m of characteristics possibly rele
to some domain and sometimes includes items specifically writ-
ten to represent the variables under study. '

The most widely known of the current factored inventoriés are
the Cattell 16 Personality Factor Questionnaire and the Guilford-
Zimmerman Temperament Survey. Becker’s (1961) recent em-
pirical comparison of the Cattell questionnaire with an earlier
form of the Guilford scales has retealed an equiyalence between
four factors from the two inventories and substantial similarity

ally

rant

for two. other.factors. Although considerable factor analytic

evidence at the item level generally supports Ihc nature of the
scales (Cattell, 1957; Guilford & Zimmerman, 1956), when two

-subscale scores were used to represent each f.lcmr supposedly

measured by these inventories, Becker (1961) found only eight
distinguishable factors within the 16 P. . and only five within 13
Guilford scales, .

-

self

These factorial inventories were developed primarily in research .

“ettings, so that attention must be given to possible defensive

distortions induced by their use in evaluative situations. Although
prowﬁures for detecting faking have been suggested, their
systematic use has not been emphasized, nor has their effective-
ness: been clearly demonstrated. Further, empmcal controls for
responst: styles have usually not beerrincluded, although their

operation has recently been noted on some of the factor scales
(Bendig, 1959 ; Becker, 1961). - - ’

e In the construction flf émpirifzzl[p iif’fiﬂé?d z'ifmf‘?ztaﬁ: scale,s ,

groups The most w1dely knnwn t;xampl&s are SCdlES fmrn the

ﬁizgs 115
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Minnesota ‘Multiphasic Personality Inventory (MMPI) and from
the California Psychological Inventory (CPI). The justification
of these scales is in terms of their empirical validity and their
usefulness in classifying subjects as similar or dissimilar to cri-
terion groups. Scale homogeneity, reliability, and construct
validity are seldom emphasized. The difficulty arises when' these
scales are used not to predict criterion categories but rather to-
make Inferences’ about the personality of the respondent. This
latter -use has become the typical one (cf. Welsh & Dahlstrom, -
1956), but such application camnot be justified by empirical
validity alone—homogeneity and construct validity become cru-
cial under such circamstances (Cronbach, 1958; Jackson. &
Messick, 1958, 1962b). - ' -
Because of their widespread use in clinical settings, consider-

able attention has been givens to the problem Gf-'fakingﬁ partic- -
-are available for detecting

lying and malingering (L, Mp, Sd, cte.), along with a validity
scale (F) for uncovering excessive deviant responses ( Dahlstrom
& Welsh, 1960). A measure of “defensiveness” (K) is also used
both as a_means of detecting this tendency and as a suppressor
variable for controlling test-taking attitudes (Mechl & Hathaway,
1946). Several studies of the effectivencss of these scales have
indicated a somewhat variable, and usually only moderate, level
of success (cf. Welsh & Dahlstrom, 1956; Wiggins, 1959). -

. A major problem on.the MMPI and CPI is the predominant
role of the response styles of acquiescence and desirability, which
in the former -instrument define the first two major factors and

" together account for roughly half the total variance (Jackson &

- Messick, 1961, 1962a; Jackson, 1960; Edwards, Diers & Walker,

. 1962). Presumably, these response s&\lcs are correlated with the

criterion distinction utilized ; in the empirical’ scale construction
(cf. Wahler, 1961), but their massive influence on these in-
ventories drastically interferes with the attempted measurement
of other content traits and limits their possible discriminant

validity (Jackson & Messick, 1962b).

e Rational invenfories comprisc items that have been written
on theoretical or logical grounds to reflect specified traits, That

S i1y
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" such scales measure something is dcmo(;tmttd 5uf)quutntly by
high internal consistency .coefficients; that they measure distf-
guishable characteristics is shown by relatively low scale intgr-
-poreglations. Factor analysis is also sometimes used subsequently
to investigate, scale interrelations (Stern, 1962). On some of these
inventories, such as Stern’s’ Actlvlucs Index, ittle nttemmn has
‘been given lmtlally to the role of response styles, while on ‘others,

o sugh ad Edwards Personal .Preference Schedule (}?PPS) the major

- attraction has been the attempt to limit stylidtic v ariance. = %

The EPPS employs a forced- choice- item format: Statements are -

.

“presented (o the subject in pairs, the members” of cach pair hav-_ « . -

", ing been- permusly selected-to be as equal as pdssible in.average

judged  desirability. The respondent is required to 'sclect from
each .pair the statement that better - describes his personality., Such
forced-choice items do not offer a1, opportunity for the response
style of acquies
" ments are alsp

dpprD‘(ln]dtLly matched in desi) ability, a=con-

iple have

sistent tendency to’ respond (lurmhly should in pris
relatively little effect upon item cholces (l;dwaula 1[) 537; Corah
et al, 1958; Edwards, Wright, & Lunncborgy 959)x Even
thdugh desizahlhty variance is not eliminated tlwul)y, primarily
because of the “existence of consistent personal viewpoints about
dtsnuhllty that cannot be 5mlultdnu1uslv cquated (Rosen, 1956;
Borislow, 1958 Heilbrun & Goodstein,” 1959; Messick- 1960:
LaPointe & Aunl;uri .1961), the foreed-choice approach offers
ng the overwhelming influence

considerable promise for redu

of response styles on questionnaires (Normap, 1963b), Unfortun-,
.:ltEly, tht: EPP‘S can stlll not bL I’LLDHIleIdCi’l fDr other . tlmn

hOngEDElty, construct leld-lly, ¢l11£l thr;‘ tllL()I’Lll(dl bdsl'ﬁ‘fﬂ llLlll
content, as well as empirical differentiation, would be successively
refined in an iterative tycle (Loevinger, 1957; Norman, 1963b).

In this way the differences among the approaches, depending |

=
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as they would upon the parficular - point in thé cyele that one

i ] i1 R . P | i ) i

choge to 'start with, would become trivial, iukd scalés would be
~. systematically déveloped in ternfs of joint criteria’of homogeieity,

theoretical re};vanceg construct validity, and :empirical utdity.

BEHAVIOR BATINGS ‘ S, 1 .

b aid

Behavior ratings represent a second ~major approach to per-
sonality , meas#rement; vg’:régt ratings of ‘Behavior, both of job
performance and of personality charactezistics, have been fre-
quently employed: i’ educational and'i"}\,du'strial evaluation
(Whisler &‘_Harper,iégﬁg'). Personality  ratings, however, have .
seldom been formally or /Sifstématica!lyiusea fn the typical selec-
tion’ Sithation:féi‘ many *feasons, one;of themn being the difticulty
of obtaining. reliable or comparable ratings for candjdates coming
from different sources. However, if teacher- and peér?ratings of
personality made in college, for example, were to prove valid in
predicting behavioral criteria of “college succesgs( cf. Tupes, 1957

»
S

and if these ratings could, in turn, bé, predicted by. other meas-

ures (such as self-report inventores), then the predicted ratings

might be useful in pre-college decisiodfs. Behavior ratings that
correlate with college success could thus serve as intermediate

. ‘criteria for validating self-report measures of the same dimensions.
Cattell (1957) has isolated approximately 15 dimensions@rom
behavior ratipgs; ‘reflecting such qualities as ego strength, ex-
“eitability, dominance, and surgency. Tupes and Christal (1961 )
on the other hand, in analyzing /l,h& same rating scales and .in

a few casés the same data, provided evidence for only five strong
and recurrent factors, which were labeled extroversiony agree-
ableness, camscientiousness, emotional stability, and cultire (see
also Norman, 1963a). Catell (1957) has alse claimed a con-
gruence ~ between most of his behavior rating factors and their
questionnaire counterparts, which suggests ~that questionnaire
" scales can indeed predict rating dimensions. Cattell’s claim of a
(O e-to-one madching of behavior rating and qdestionnaire factors

{ has been challenged by Becker (1960), howevtr, who concluded

| that available evidence did -npt support the allegtd relation.
Norman (1963b), on the ‘other hand, has clearly demonstrated -
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that qutstlonnalri' scalés fan be dévelnped that W1ll Currelﬂtﬁ
”substantlally with béhavmr ratmg factors. In his particular study, .

f'he att&mpttd ) predn:t thc: flve ramlg Ftcti;)rs thdm&d by

ratmgs had prewously exhiblted suhstantml Vd.lldlty in pl‘i‘dlt’b
ing officer elfectiveness criteria at the USAF officer candidate
school (Tupes, 1957), the subsequent prediction of these ratings
by questionnaire scales has direct implicationis for selection. .
Incidentally, Nmrrﬁan 's (1963b) scale Eonstmctml{pmgedum _“’
" involved dn extremely promising . tf:(;hmqug tor hapdling faking
~in svaluatnve settmgs Itﬂﬁl% in a forced: ?mce format® tqudted

\frert a mmnstartzd undf:r nor- - ' e

the items were- balameﬂ betwe:(:n t}msg 's}mwmg a mean shlh

. under faking instructions in the dlrﬂ_llﬂl‘l of the keyed response; \Ts\
and those showing a mean dhift away fmm the kt‘yed reSponse. .y

" Mean scores for the resulting scales were thus equdmd undér | °
normal and fakimg Lurkdltmns, and, in addition, powerful ‘de

+ fection scales were dEVElOpEd to 15014& extreme dls%Emblers* ] TEE*\‘ A
, X YA

ai..iii:ﬁVEFSﬁFaﬁnAHcis TEsTS - -
The third major approach to personality ﬁlt;d‘illl’lml:lﬂ considered | - .
here is the objective pt:rfurm:lnu; test, Acu;qrdm;ﬁ to Cdmp!{tll Ct
(1957), an objective measure of er%una]lIy, like zan. Ub_]LLthi‘:
measure of ability or achievement, is a test'in which the exafineé
believes that he should respond accurately because correct J
answers exist as a basis for evaluating his performance. Cattell
"‘:(1957) on the other hand, considers a test objective if the syb-

* ject is unaware of the manner in which his behavir affects the .
scoring and interpretation, a propesty that Campbe\ll;(lQ.S?)
p¥efers to use t the dehninnn of indirect measurement. . ;

A altells (1957’) analy.sc‘:s Qf Db_]EI:thL pErfurmance measures

have also dffvelcxpscl mé%;aw;ﬂs of several pﬁrceptual dnd CDgﬂlthE
dimensions that represent. objective tests of personality. Measures
Dres . perso

3 Ry

oo : 7 . page 119 L
T i I

ERIC

Aruitoxt provided by Eic:



*

s

-
s

* .
I'.= = B
.f '

b : b . .
oA o \ T | \ ,»:
. «1963 Invitational Cdnfgretice on Testing Problems . A

« of speed and flex

= LA
1‘!\ B

- “faximum performance” abilities (CronPach, 1960).

= B

bility of clﬁi;ﬂr Th
fluency appoli
in the traditi

-angd -of ideationa
“frazg}éwmi; that
1957; Guilford;.
(1959) wotk

e congenidl in a personality

E - A Y ) o . k P s ’ N
appéar as much like personality consistepcies as measiires . of -

=

Tn.'mdny Casés,” the. objective -nfture - of thesg t:;stsrxﬁ;l-?és
diﬂ*iéixlti’ * decide .how to fake, since’some look vc%ry,,nﬂilcli like
ability_ jtesis™ .
that "§ﬁl)j€¢:t5-'sh@ﬂlﬂ strive to achietfe. Test propertics, howege

haye been studied ,pritariky. in rescarch: contexts, where-délib Lj{L “

faking - may have been minimal. Certain ~ characteristics “may
change under other conditions, sAvailable objective tests also tend

to be ‘Tunréli%‘blea “primarily -bec use they havé been deliberately

kept_short for use in large test batteries? Becanse of pr
D T s o = i . . ~
order effects on some of thg “proeedures, however, there is no

~guarantee that high reliabilities can be ohtsined simply;by length-

s

[
R
.
% R
L

=
Sy

€

et al, 1954; V

ening the tests. : , ,
Considerable attention has been given in recent years to- certain
stylistic’djimensipais in the perfqrmzfxmg‘gf ¢ognitive tasks (Witkin
V{?{in & al., 1962; Gardner ¢t al,, 1959; Gardner,

Jackson, & fessick, 1960). ETI']ESQ{PEFSGHHHI}' dimensions have

alized as cognitive sty p

been concep ¢s, which represent a person’s

typical modes of perceivingremembering, thinking, and ‘problem-
solving.- Approaches to gié?nﬂasufcméﬁt of these variables have
routinely included objeatifé procedures. Some examplesdof these
diing}lsiﬂns age (1) field-dependence-indépendence — “an analytical,
in ‘contrast to a global, way of . pereeiving (whichy entails
a tendency to experience jtems as discrete from their backgrounds
and reflects ability;,,tggg{iérmm' the influence of an embedding
context™ (Witléin et.al., 1962; sec also Kagan, Moss, & Sigel,
1963 ; Messick & lritzky, 1963 ); (2) /gzzfiz‘?zg=,s/z;’zr])étgz‘tzg;a di-
mension where subjects at the leveling extreme tend to assimilate

L3 . -
new mdterial to an c’:stahlisl}cd framework, whereas sharpenerg,

at -the other extreme, tend to contrast new material with the old"
CUET e ) Cx

O
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urstine, 1944), tor ﬂxam,ple;[ :

he ility forfaulation (cf. Cattell™ "
1959; Witki#Fet a 962). Some of Guilford’s o
1 divergent thinking -gzlstjv'ﬂ’c:als with{_ stylistic, - .
 restrfetions in e’ generation and ménipulation of ideas, which '

T appear to have“clear adaptive requirémengs,/
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¢and tn-?mamtam dlsumtmns (Gardner et al., 1959): and (3)-

N . N

‘e

B . S v Samuel Massick

. t:atggamwidﬂz prqférgntes;—a dimension of mdwldual consist-

“encies ip~ mﬂde}; of categonzmg PEI‘CEIVEd dimilarities and dif
-ﬁ:remjés, reflected “in “consistent preferences for-broad or narrow

Cdtegﬂrles in conceptualizing (Cgrdntr et al. $1959; Gdlfdl]tr &
Schogn, 1962; Pettigrew,. 1958y Mcsalck‘&ﬁagan 1963;1 Sludn(_
(;Drlo &jacksam 1963)..

.- Both the C’tlg.mtlve nature a.nd the atyllstlc nature uf thbst vari-

" ables make  them'. appear parhf;uldrly refrant to the kinds of

CDgf]ﬁfVE tasks, pEi‘fDI’lTlEd h(:*ldemu_ “settings. Certmn types

. Tof auh_]tct matter and CﬂftdlllﬁTltlllﬁ or prubl(_m Immul ations

*oa

rlgidlty haajbfsﬁn cafled ¢ ‘confusion vs. Lm]trnl”:’)

)

might” favog *Ifroad categorisers over: narrnw cafegorizers, for

Example,snr levelers . JQVEr’ ahiuptners, and vice veérsa. This *“vice

of such Etyllbtig ‘dimensions woultprove uniformly mare ddmpx
tive than thelother, the relativity of their value should be recog-
nized. (Ifu:ldl:ntzﬂl‘y’3 thE pusslblhty af such, r(_liNn.’lty of gyalue
might well be exténded wther personality variables where the
desirability gj;} one end’ [7the trait has ll.‘_’;l_lr%llv hEim pre-judged.
What' conceptiohs would change, for exampl “flexibility vs.

It is quite pnsslhle that we have already uuwmm‘gly mclude

sur,{: stylistic va{fd.pce /in some meastires of intellectyal aptitude,.
such as the SAT, but if this is the: case, t]l("natur(_ and direftion
of its operatian should be 5pu_1fu_d ‘md Euntrnllcd It is pusslbk

for uﬂmple that the fi
titatjye aptltud—\i‘ items mlght hwur 'ath(_cts wlm pr;ﬁr lrrudd
catggories on category- -width measures. Quick, rough approxi-

mations to the quantitative ‘items. might xlppl‘upl’hlt(_l} be judged

by -these 511]3](2!15 to be “dose Lnuu}ﬁh to' a given alternative,
:rjn:reas narrow range” subjects may require more time:consum-

g exact solutions before answering. 51gynflmm cgrrelations .

betwu:en can‘:gory prcftﬁ.run: aml qmmtmmw dptitlldL tests ]hLVL

*1

! &

| | A_: 115:

versa’ is extremely important: ‘since it issunlikely that’ Lﬁu(_ end

a fum:tion of thf: apdc,mg of El,ltt:rﬂ(}thLh on multlplt: choice fDI‘!llSvg
of the quantitative aptitude tests (Messick & Kogan, 1963b):
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" The Ethics of Selection -

. . ,
In considering® personality measures of -potential utility in thar .
tive context of college performance, I have tried to gi{ré’ :
pfession that many measures are, aviilable ‘but none is
dpadté . wlhien systﬂ_r’n‘aﬁcallyf_évaluat&d dgainst psychometric

) an 5., ‘Hr addition, I' have trli:d tq give some ﬁid‘;@:ation of
tapidly advancing technology that is evolving i personality
“measurement. 0 support research* efforts. In -the relatively near

§ “futurey this technolggy may produce’’ personality measures that

‘ are ‘dcceptablé by measurement and prediction standards, so

that the_‘quéstion may soon arise in, éarnest as to the scope of
their - practical application. Ve ha¥e: considered somt of the
scientific standards for deciding theihappropriateness, but what
L .. ) . R S - E
about the ethical ones? ., . . &
“The choice of any particular personality.“measure for use, 3ay,’

. in college admission involves an implicit vajue judgmc:nt,lwhic:h,i
at the least, should be made explicit in an educatipnal policy
that attempts to justify its use. One compelling justification for
using personality measures in college selection wopuld be to
screen out extreme. deviants. Colleges would be well advised, for - -
‘exaniple, to consider rejecting assaultive or suicidal psychotics,
and some gchools might wish to eliminate overt homosexuals.
The use of personality measures for -differentiating among
normal subjects might alse be justified in terms of émpirical
validity. Afteér all, as angQ as, there are many more ‘candidates
~ for admission tha;gi can be accepted, it scems ,bﬁugr to mala:;rs. 7
. selections on the basis, of valid measures than on the basis of -
chance. But is empirical validity enough® Validity for what?
Certainly the role of the criterion in such an argument must
be clearly specified. o
The relevant domain of criterionperformances ‘should be out-" .
lined “and attempts should be made to develop appropriate
. - criterion measures. Since different criterion domains can be
defined’: for different aspects of college” success, selection might &
be oriented foward several .of them simultancously or toward -
only a few. Consider some of the possibilities: In selection for
acaMemic performance, criterion measures might include gl.obalzf
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matter flelds or standardmed curru:ulum it:lueva‘ncnt exarn mm-
ex

tions. In selection for cf}llége enyironment, criterion measures
could *be set up in terms of desired contributions to. extra-

curricular college life (such as football playing and newspapér -
editing) or_in terms of bzflfa.ncmg geographic, social class, sex, «
and, p}:_rhaps temperament distributions mﬁth: Sludéllt bgd
“If the demands 'a d res of the college and
social structure have been: studled criterion smnchrds mlght al o’

be specified fn sel r:tmg studénts with congenial needs ﬂnt willt

fit well with (dnﬁnpﬁfully have a higher probability of being
satisfied by') the cB#tge environment (cf. Stern, 1862). We -could
also talk in terms ‘of seélection for ultimate career mtﬂﬁutmn
and selection for desizable personal ﬂ/ﬂ’t?’i’li!ﬁ’f:b[lﬁ? (cf Davis
1963)—or for desnablt attitudes .- .
In-each of these cases, it should be emphasized that potential
pl‘EdlEIOI’ méasures. are not evaluated in terms of their empirieal
ity for criterion behaviors but’ rather in terms of their
prediction of criterion measures, which, in f’um, ar rprc:s'u,ljl'led
to reflect the criterion behaviors of interest. And these criterion
measures should be evaluated against the same psychometric
standards. ‘as - any other écdsurcs Not unly should they be
reliable, but also the nature of the attributes measured should

“be elucidated in"a construct validity framework (Dunnette, 1963 ).

Since e
specific variance that is not pdrtlculdrly related to the criterion
ed

validity coefficient reflects a correlation with relevant domain

behaviors, ene should also he concer (_Cl that an obtai

characteristics and not with irrelevany variance incidentally re-

flected in the putative criterion nreasure. Thus, the question of’

the #itrinsic validity of the prcdi‘tl‘ijr and of the criterion measures
should be hroached, even if in practice many of the answers
may seem presumptive ones (Gulliksen, 1950). In the last
analysis, ultimate criteria are determined on rational grounds
in any event ( Thorndike, 1949). Should a reading comprehension
test predict grades in gunner’s mate school (Frederiksen, 1948)?
Should a college that found docile, submissive students ‘receiving

*
& .

2o, 0

EICI] Df [h(;.‘:aﬁ criterion measures l]]d}/’ dls() contain some .
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. - . oL .
higher grades in freghman courses select on this basis, or should
2 , i 0 , , _ <

*they consider rédvising their gradmgsystﬂm? Such decisions
might becorie more difficult if the.personality chdracteristics in-
volved had more socially desirable labels. - o '
ju;s%kas we have }gﬂt‘g( concerned about “predicting grades not

s as tey are but as they should he (Frederiksei 1954; Fishman, |

1958), so t@@‘éhbuld we be concerned not only with predicting
personality characteristics that ard presenfly considered: desirable

.. for college students ‘but also*with deciding which characteristics,

if any, should; be considered desirable
that certain prepotent values, Juch as the desire for diversity,

It is possible, for example,

would override decisions to select students in terms of particular
personal qualities. The very-initiation of selection on any giveni
personality variables might lead to conformity pressures toward

=

the stereotype implied by the selected characteristics. Apart from

the effects of the selection itself, such pressures to simulate desired
“personal qualities would probably decrease diversity in the col-

lege environment and in the personalities of the students. Wollle

(1960) 'and- others have.emphasized the* value of diversity and
even the value oflneven acquisition of skills within individuals
as important contributors to the optimal development of talent.
+ Restrictions upon diversity, however subtle, should therefore be
undertaken cautiously f ' . :
T'd like to close metaphorically with a story of the lincage
of King Arthur. At the end of the second book of The Once and
Future King, T. H. White, points out that Arthur’s half-sister

bore him a son,.Modred, who was his ultimate downfall, that .

on the eve of the conception Arthur was 4 very young man
drunk with the spoils of recent victory, that his half-sister was
much .older tha?c and active in the seduction, and that Arthur
did not know ffat the woman was his sister. But it seems that
“in tragedy, innocence is not enough.” And in the use of person-
" ality measures in college admission, empirical validity “is not

enough. o _ .
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P a . T ' ;g;
o] have an un:aéy:g@;[i_x}gv that some of the things that will be

" said in this talk on the social consequences of educational. test-" "
ing may be regarded -as somewhat controversial. Let me try

ER to begin, therefore, with some statements on which we may all

-

~-er e herable to-agree.
Popularity and Criticism o .
. Tests have been used increasingly in recent years to make educa-
tional assessments. The reasons for this are not hard to discover.
Educational tests of aptitude and achievement greatly improve
the precision, objectivﬁj' and efficiency of the observations on
bich educational assessments rest. Tests are not “alternatives
i observations. At best they represent no more than refined and
systematized processes of observation. ' . ,
But thé increasing use of tests has been accompanied by an -
increasing flow of critical comment. Again the reasons are easy
to see. Tests vary.in quality. None is perfect and some may be
-quite .imperfect.- Test scores are. sometimes misused. And even
if they were flawless and used with the greatest skill, they would
probably still be unpopular among those who have reason to
fear an impartial assessment of some of their competencies.
Many of the popular articles critical of educational testing that
'*m*ﬂ:”:’-mhaveﬂ"éppgaréd:sfinwrecent?years do not reflect a_very adequate
' understanding of educational testing, or a very thoughtful, un-
—————-——"hjasedconsideration - of -its social conscquences. Most of them
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g Eits-ln our- cfﬁces T}ley have listéneﬂ rgspectfully to ouf recitals .-

b
.

are ﬁhviaus pﬁtbmlers fGI their authclrs, ‘and sensatianal rEader-

‘bait®in the eyes of the. .editors of the journals "in which they
: appeari The writers of some of these articles have paid courteous

told but in.any ev&_,m; “to ‘write. What appears in'pi:int often
~'seems to be only an elaboration and documentation of their ini-
_ tial prejudices and preconceptions, ;supported by. atypical anec-
dotes ‘and purposgfully selected quotations.- hduc;monal testing
has not fared very well in their hands. . @ .

. Among the charges of malfeasance and misfeasance that these
critics, hava leveled against- the’ test ﬁgkers there is one of non-

\' Rgsqﬂ L Ebel

~feasance. Speciﬁcaﬂy, we are charged with having Shown lack of

_ proper concern for' the social consequences of our educational
testing. TPhese Harmful consequences, they have suggested, may .

be“ numerous ‘and serious. The more radical among them imply
that, because .of what "they suspect about the ‘serious social con-
sequences of educatiorfal testing, the whole testing movement

ought to be suppressed. The more moderate critics ‘claim’ that

“they do 'not know much about these.social conseqiiences. But
they also suggest that the test makers dont either, and that it
is the test makers who ought to be doing substantml research
-to find out.. :

The Role of Research S
If we were forced to choose between the two alternatives offered
by the critics, either the suppression of edutational testing or
extensive research on its soeial consequences, we probably would

= choose_the latter wnthnut much hesitation. But it is by no means

~clear that what testing needs most at this point is a large pro-
gram- of research on its social consequences. Let me Eldborate
Research can be extremely useful, but it is far from being a
sure-fire process for finding the answers to any kind of a ques-

—..tlon, .particularly a_social question, that perplexes us. Nor is.

' research the cmly source of :f:liable knowlﬂdge In thE scn:lal

%’
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fornfal research projects. It has come instead from the ,
arge number of more or less incidental
ts"of human -behavior in natural, rather
iental, situations. There are good reasons, why.re-
" search of h_,j"“m_;a*'gebebaviér tends to be difficult, and often unpro-

pe ductive; but that is a story we cannot go into now. -

" For present -purposes, ofly two points need to be mentioned,

, o The. first 15 that the scarcity of formal research on the social
e i:ansequ'ggzcescxf educational testing should not be taken to mean
% " that there is no reliable knowledge: aboutsthose consequences, or

~that those engaged in educational testing have been callously

; indifferent to-its social eonsequences. The second is that scientific
e yesearch on human | havior mdy require commitment to values
that are in basic conflict with our democratic concerns for
vidual welfare. If boys and girls are used as’ carefully controlled
experimental subjects in tough-minded research on social issues
", that really mager, ‘not all of them will benefit, and some may
. be disadvantaged seriously., Our society is not yet ready, and
perhaps should. never become ready to acquiesce in that kind-
'of scientific research. . ‘ -

=

L e
Harmful Consequences

Before proceeding further, let us mention specifically a few of the

harmful things that critics have suggested educational testing may
do: . ' :

e It may place an indelible stamp ‘of intellectual status—super-
ior, mediocre or inferior—on a child; and thus predetermine
his social status as an adult, and possibly also do irreparable

e . = _barm to his self-esteem and his educational motivation. .

s k may lead to a narrow conception of ability, encourage
pursuit of this. single goal, and thus tend to reduce the diver-
- -sity of talent available to society. o

e It may _place the testers in a position to control education

page 132 .
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_ and determine the destinies of individual human beings, while,
e e incidentally; making the testers themselves rich in the process. -
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e It _"ay em:cnurage impexsonal inﬂexible rnechanistic pro- -
.. cesses cnf evaluatit_:m and determinatlon, so that essential

of pnsslble harmful sotial consequences “of cducational tgsting
- It may Emphasize individﬂal competition and success, rather than’

- _social codperation, and thus conflict with the cultivation of dem-

" ocratic ideals of human“equality. It may foster conférmity rather

. than creativity; It may involve. -cultural bias. It may neglect

impartant intangibles. It may, particularly in the case of person-

ality testing, invealve unwarranted and offensive invasions of

=privacy Ii. may do serious injusth:é in" particular individual

" cases. It may teward specious’ test-taking skill, or penalize the

lack of it. = /) .

If time and our supply;bf ideas pEl’mittEd, it would be well

# for us to consider all of tifese possibilities. But.since they do not,

perhaps the demands of the topic may be reasonably well met

if we limit attention to the'first four items mentioned as possibly
harmful consequences of educational testing, namely: -

=

e permanent status determination
e limited conceptions of ability,.
e domination by the testers -

. . mec:hanistiz decision'rﬂaking R

Shall we explore Lhe fouudanons fnr these apprehenslons and '
attempt to dispel them? Shall we, in other words, attempt to' re:
fute the allegations of harmful social con,saqu&nc&s of educational
testing® Clearly most of these social-dangers can be, and prob-
_ably have been, exaggerated. Little solid evidence exists to justify-
_the fears that have been expresSed with such apparent concern.
or Shaﬂ we assume that the concerns which have been ex-
e xpressed are_not wholly fanciful? Shall we, therf:fnre set -as ourr' B
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task the discovery and delinéation af thmgs that might be done a
“ by those who make and usé tests to limit the causés for comt
' seemed that for one speaking to a group °
: ; ducational testing, the second course of action
‘was. t:learly the more reasonable,.and would be likely to be the

mm’e useful So that 15 the course that has been chusen

< Y . .=

.PERMANENT STATUS n;‘riﬁmmmgu e .

S lesider fixst, ‘then,vthe danger that educational testmg may
. place an indelible stamp of inferiority pn a child, ruin.his|self- .
‘esteem’ and erjucational motivation, and detérmine_his “sbclal

‘¢ status as®an-adult. "The kind of educational testing “most ‘likely -

IR, 1) have these consequenees would involve tests purporting. to

measyre,.a pPerson’s permanent general .. capacity for learning.

% " " These -are the intelligence tests, and the presumed measures’ of

. general capacity- for lﬂarmng the,y prov1df: are pgpularly known
e as1Q’s.
Most of us here assemb]ed are well aware of the fact that there
is no. direct, unequivocal means for measuring permanent gen-
eral eapacity” for learning. It is not even cléar to many of us

that, ihsghe state of .our current undérstandmg of mental func-’
tions- and- the learning process, any precise and useful meaning:
can be given to the concept of ‘““permanent -general capacity for
* learning.” We know that all intelligence tests now available are -
, direct measures only of’ achlevemem in learnmé,, mduﬁing learn-
ing how to learn, and that inferences from scores on those tests
¢~ . . to some native capacity for learning are fraught with many hab
ards and uncertainties. :
- But many people who are mterested in Educatlon dn not know
~.— . this. Many._of them believe that native intelligence has—been clear-
ly indentified. and ,is well understood by expért psychologists. ’
They believe that a person’s IQ is one of his basic, permanent
attributes, and that any good intelligence test will measure it
. with a high degree of precisiof” They do not regard an IQ
e ... simiply-as another test score, a%score that may vary. coﬁsnderably
depending onh the particu,l.;;r test used and—thf—: pamcular time

&
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Whether or not a perst

-

léarning is igniﬁcantly lnﬂuem:ed

by hjs predetermmed,f;aljacity for lz:arning, thEl’E is no d!:nymg '

im‘ eleméﬂiary sclmol pupil may bz:x:orm: a l’nEleCTE secondary
schc:el pupil and an inferior college student, but the odds§ are

against it. Eérly ‘promise/is not always fulfilled, but it is DlDIE.';.i

Dﬁen than not. The A student in mathematics is a better bet than

‘the C-student ‘to be;an A student in Englush literature as well,

" or in social psychology ) . =

On the other hand, early pramlse 1s not always followed by
late falfillment. Ordindry students do blossom sometimes into
tanding ars. And speclal ‘talents can be cultivated. There
is enough varlety in the work of the world so that almost any-
‘one can discover some line of s:ndﬁavor in which ‘he can develop
more skill than most of his fellow men.

In a free society that claims to rEcogm?E the d]gmty and W‘C)I‘th'
of every ‘individual, it is better to emphasize the opportunity

for choice and the importance of effort than to stress genetic
detﬂrmmism of status and success. It is btttcr to gmplmsue tht;

or- mferiority It is lmpclrtant to recognize dlld to rr‘:mforce what
. John “Gardner has called “the prinéiple of multiple chances,” not

- -only across time but also across tasks. -

=

The concept of fixed geheral mt.elllgencc or ‘capacity for learn-
ing, is a hypothetical concept. At this stage in the development
of our. understanding of human learning, it is not a necessary
hypothz:sm Socially, it is not now a ful hypothesis. One of
the important things test specialists’ cimg to improve the social
~congequences of edugational  testing is to discredit the popular
conception of the IQ, Wilhelm .Stern, ‘the German psychologist
who suggested the. concept origmally, saw how it was being
overgeneralized “and charged one of his students coming to
America: to “kill the 1Q." Perhaps we would be well advised,
"eyen - at.. this. -late - date, to renew our efforts to carry out his
wishes, : - :

-~ Recent emphasis on- the early identification- of ai:;ldtmll;‘ talent
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‘involves similar tisks of oversimplifying the concept of talent and - ™
“overemphasizing its predetermined components. If we think of =
- talent _mainlf as sontething that 1s genetically. given, we will run
e schicols quité: differentdy than if we think ‘of it mainly as
* something that'can be educationally developed. = @ e
" If human experience, or that specialized branch of human ex-. <
~ perlence we call scientific research, should ever make, it quite -
clear ‘that differences among men in”achievement are largely - -
. .due to genetically determined differences in talent, then we ought.
to accept the finding and restructure qur society and social clis-
_toms in accord with it. But that is by no 'means clear yet, and
‘ the structure and customs of our society are not consistent with
such a, basic -assumption; For the present, it will be more consis-
“tent ‘with the facts as we know them, and more constructive-for-- - -
the society in which we live, to think of talent not as a natural
“resourcé-like gold or uranium to be discovered, extracted and
" . refined, but as a synthetic product like- fiberglass or. D.D.T:+
+  something that, with skill, effort and luck, can_be created and - |
“produced out of génerally available' raw. materials to suit our
', particular needs or fancies. o '
"« ~ This imeans, among othe? things, that we should judge the
value of the tests we use not in terms of how accurately they
enable us to predict later achievement, but rather in terms of how
“much help they give us to-increase achievement by motivating
and directing the efforts bf studentts and teacliers. From this point
of view, those concerned with professional education who have

resisted schemes for very. long-range predictions of aptitude for,
or success in, their professions have acted wisely. Not only is
there likely to be much more of dangerous error than of useful «
© " truth in such long-range predictians, but also there is implicit in -
/ the whole enterprise a deterministic conception of achievement -
* that is not wholly consistent with the educational facts as we'
‘know them, and with tht basic assumptions of a democratic,
free society. . ' ‘ o ‘ '
- ‘Whenever I try to pomf out that prediction is not the exclusive,
ndr -even the principal purpose of educational measurement, some .

+ . _of my best and most intelligent friends demur firmly, of smile
" page 136 Co L .
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" ‘once more {6 ‘hi&ve a m‘eeting of the minds.

. | agree that prediction has to. do w;th the future, :md that t]lE i
agre&, tcm, that .a measurt:ment must be rﬂlated to somie other- -
‘measurements in order to be useful, and that these relatmnshlps
_provide the basis for, and age tested by, predictions. But these’
relationshlps -also provide a baslis, in many educational endeavors,
for. managing outcomes—for maklng hdppeu wliat we want td

"happen And T cannot agree that precision in language or clarity
of thought is well served by referring to this process of controll-
““Ing outcomes as just another instance of prediction. The ety-

: mulagy and common usagt: of thE word prt:du;tlgn lmply to

. 'I'he ck:r:ct Exclusive, hnmedxatc purpo cnf measurement is
always dESc;}w)n not “either prediction or control.. If we know-
with reasonable accuracy how things now stand (dESCI‘lpHOﬂS)
and if we also know with reasonable accuracy what leads to. what
(hmctmnal relations), we are in a position to foretell what will
happen if we katp hands off (prediction) or to manipulate the
variables we can get our hands on to make happen what we
want to happen (control).: Of course, our .powers of cantrol are
often limited and uncertain, just as our powers of pl‘éd}ﬁLtl()n are.
But I have nbdt been' able to see what useful purpnq £ is served
by referring to both the hands-off and the hands-on Dﬁ’eratmns o
as prediction, as if there were no lmpurtal(l[ difference between
them. It is in the light. of these semantic considerations that I
suggest that tests, shculd be used less as bades. for prt:du:tmn of .

" achievement, and more as means to increase-'achievement. I
. think there is a difference, and that it is importaiy. educatmnally

/. i _ :

o

LIMITED EQHEIFTIQHS OF ABILITY .

T Ccnmd;;_ next ‘the danger that a smgle widely usad test of test -
battery for selecnvg admission or sghularslup awards may foster .
an_undesirably ' narrow eonception of ability and thus tend to
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1963 lnwlﬁh;mal Cnn!mlkinca on Tashng §rgblams
reduc:e divgrsity in thlé%lents available to a schuol or to socuﬁy
Here - again, .it 1SEEIHS, the, danger is not th{ly imaginary.:

Basic: as.verbal and |quantitative skills"are to many "phases of -

achievement. The application of a common yardstick of aptitude
or: achievemem to. all pupils is Qpératjonally much simpler than

" the'use of 2 div‘ersity of yardsticks, designed to measure, differem: N

aspects of achievement. But overemphasfs on -a comimon test -
could-lead educators to, xieglect those ‘students whcse special tal-
ents lie outside the common core. * - ..
"Those: who* manage prugrams fur ghe testing of scholastic:
apwe always insist, aﬁd prapﬁrly so, that scores on these

[

S tﬁ‘sts s]mulcl DQL be the sole consndamtmn wht:n declsmns ar:__

® -G
/ . gammg‘rmﬁ BY THE TESTERS'

tion of whether the testmg 1tself \slmuld not be varleﬁrom-
person 1o person remams The use of Dptmlnl tests of achieve-
“inent permits some 'variation. Perhaps the range of available
options . should be made much wider than it is at present to
accommodate greater diversity of talents. £y

The problem of encouraging the development uf varmuskmds '

of ability is, of course, much: hTDIdEl’ than the problem of test-
ing. Wldespréad commltmeﬂi 1o, ggneral education, with™ the
‘requirement that -all students” stud dentical courses for a sub-
stantial part of their pregrams, may be o rpuch greater deterrent

: of spemallg.ed diversity in the Edumtmnal prmdugt Perlmpa these
. reqmréments shguld bf: reatucln:d tfoo. A :

**What of thE u:mq:rn that the growth ,of educational téstmg may

] pf studems SIRe '
'_ Thtjse th’h know wéll h-Dw teats are macft: :md, usgd in American )

i 111 “fead curricular
ch nge '111&‘;}:11 whlle tests may dHLLt pdrtiLular episodes in a
student’s gxPEﬂtncc “they can lmrt:lly ever, be said to determine .
a 5tudent’5“ destmy AITH:I‘ICELH education is, ﬂ.ftEf aﬂ n ma&ufuld

et
(W
oy

]

| é;‘ease the mﬂuancf of th': test umkua unnl Lhey are in a pﬂsl-_ h
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our sametime reluc:tance‘ t0: takﬁ thg: laym;u; fuliy into’ our cunfl-
dem‘_e ‘to share fully with him all our :ufo ma[mu abhut lus

*test scores, the tests- fmrﬂ wlnch iht:y wer
- k‘lt&rpretﬂtmn& nf what they ‘mean.

=

g sfmply toa complex ﬁ::r untmmgd mmd% to gmsP Nuw
that some pretty elabérate theories’ can he: built arot
ing protﬁﬁégs It is also true, tha[ ‘We.can ‘p
"fancy, statnsma
the’ Essi?ntial into

titmal tests is not pdrtlcularly mmplcx If we llll(lLl“italld it our-
iselves, we can commuiiicate” it. clearly to most laymug w;thuu[ :
serious difficulty. Fl(!?be quite ‘candid, we are not all that nIULh
brlghter than they ;n much as we may :-.nmetlmt:s IILLEI ‘the
‘reassurance of thinking 50. . ; - . K
;Another _]usuﬁcatlon fm‘ sécrccy ist tlmt LLyllltll will ‘ml:-usg test v

SEOI‘ES ‘Mothers may compare scores over the back’ fences, The

*3" iope whose -child scores llg spreads the word around: The one

s ‘vhosr: child scores low | qhﬁiy keep the secret, bu[ sc:d\ utlmr
groumﬂ% for urging (_iml‘;l‘%és in the teachi
itmn‘ﬂ program. Score§: of llllHt'Et

d

me;mmg may be tl‘Ethd

ue-respect and 1 se&
f ,Sf,lf esteem rath&: fhan to epn

1ll hL in [he future But dm:s t]ns
imize abuses due to ignorance by "
‘not ﬂattér our‘f&llpw citizens when

- én in ,ﬂ‘lﬂ past and theﬁ'
;;E}ﬂsﬁfy sEt:ecy:‘ Can we mi
with
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or of themselves, that we possess. .
Seldom acknowledged, but very persuasive as a practical .

" reason for secrecy regarding test scores, is that it spates those
“who use the scores from :Haying to ¢xplain-and justify the

+ decisions they - make. P}j&fﬁfenié is not, dnd should not, always

" be given to the personjwhose test score is the higher, But if score’

information is withheld, the disappointed app’licaﬁt'i‘ﬂ‘ll assume
that 4t was because of his low score, nét becausc of some other.
factor. He will not trouble officials with demands for justification
of a decision-that, in some cases, might: be hard to ] stify. But
all things considered, more is likely to be gained in’ the-long run -

by revealing the objective evidence used_in reaching & decision.
Should the other, subjective considerations prove too “difficult
to justify, perhaps they ought not to be used, s part of the basis -
for decision. i : ; L

If specialists fn educational measureme

properly
ey will do
fich ast
use, the

understood and trusted, by the public they serve,:
well to shun secrecy and to share with the publie

y

it is interested in knowing about the methods thé

_ knowledge they gain, and the interpretations they make: This
. 15" ciéarly the trend of opinion in examining boards and, public
edfigation .authorities. Let us do what we can to reinforce the

trend. Whatever mental measdrements aré so esoteric or.so dan-

sbably

should not be made in the first place.

'PEEETEIS do not control ¢ducation or the destinies of indivi-
dual students. By the avoidance of mystery and seerecy, they can .
help to éreate better public u nderstanding and support. ’

MECHANISTIC DEGISION MAKING .
Finally, let us consider bricflyg the pussil)ili;ngi’l'éus testing may
encourage mechanical decision; inaking, at the expense of essential

human freedoms of cholce and agtion.

Those who work with mental tests often say that the purpose

of all measurement is prediction. They use regression equations

(.to ‘prédict grade point averages, or contingency tables to predict

®

the chances of vatious degrees.of success. Their procedures mray |
i . = N :
. 8- i )
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seem to imply not’ only that human behavmr is part of ‘a deter-

ministic systern in which the number of relevant variables is

manageably small, but also that’ the proper goals of human be-"’

havior are clearly known and universally accepted.
In these circumstances, there is some danger that we may for-

.get our own inadequacies and attem;;t to play God with the lives
" of other human beings. We may find it convenient to overlook

the gross inaccuracies that ‘plague. our measurements, and the
great uncertainties that Bedevil our predictions. Betrayed by over-
confidence in our own wisdom. and virtue, we may project our
particular value systems/nto a pattern of ideal behavior for“all
men, - :

If thes& lumtatmns on our ;lblll[)’ to mauld human bﬁlmviar

our _knuwlgdge of human behavior be use:d to dﬁ‘ilgll an ldEal
culture and condition individuals to live happily in it at what-

ever necessary cost to their own freedom of choice and action?

But the aforementioned limitations do ¢xist. If we ignore them
and undertake to manage the lives of others so that those others
will qualify as worthy éitizens in our own particular’vision of
utopia, we do justify the concern that one harmful social con-
sequence of educational testing may be mechanistic decision
making and the loss of essential human freedoms.

A large proportion of the decisions affecting the welfare and
destiny of a person must be made in the midst of Qvgrwlmlmlng
uncertainties concerning the outcomes to be desired and the best
means of achieving such outcomes. That many mistakes will be

“made seems inevitable. One of the cornerstones of a free society

is the belief that in most cases it is-better for the person most
concerned “to make the decision, right or wrong, and to take the
responsibility for its consequences, gobd or bad. -

The lmplications uf thls for C(}ﬂmtlﬂﬂdl tLStlllg are j‘i}"

courses of action’ on uthfzrs, Ihcy slmuld bf; usﬂd as much as
possible to provide a sounder basis of choice in individual deci-
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rather than to limit human freedom and rcspansnblhty

ngelusinn

In summary, we have euggéstﬁd here loday that thos:: who make
and use educational tests might do four things to alleviate puhlnc

CONCErns over theu’ possibly adv&rse social consequences:

M. ‘We could emphasize the* use of tests to improve status, and
~ de-emphasize their use to dEte_rmmc status.

2./ WF could’ broaden the base of achievements tested. to recog-
nize and develop the wide variety of talents needed in our
society. ' _ .

3. We could share openly with the persons most directly con
cerned all that tests lmve revealed to us about thm blhtuzs
afd prospects.

4. We could decrease the use of tests to impose decisions on

other ,. and mstgad increase their -use as a basis for better

per rsonal dec aking.

When Paul Dres$e Tead a draft of this paper, he chided me
geuﬂy on what he considered to be a serious omission. I had
failed to discuss the social consequences of not testing. What

EZ
‘g‘

are some of these consequences?
If [hL use uf edumtimml tests were al)iindmwd the distinctigm

cult to dlscgrni Dr, Nathan \VD]II;IL.I\,, f()rmcr pru_ﬂdmt c)f the
National Board of Medical Examiners, has pointed out that

" only to the degree to which educational institutions can define

what they mean by competence, and determine the extent to
which it has been achieved, can they discharge their obligation
to deliver competence to the society they serve. '

If the use of educational tests-were abandoned, the encourage-

. ment and reward of individual efforts to learn would be made

more difficult: Excellence in programs of education would be-
come less tangible as a goal and less demonstrable as an attain-
ment. Educational opportunities. would be extended less on the

; y .
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basis of aptitude and merit and more on the basis of ancestry

-and influence, social class barriers would become less perméable.

Decisions on important issues of curriculum and method would

be made less on the basis of solid evidence and morg on the
basis of prejudice or caprice.

These are some of the social consequences Uf not te%tlng In
our judgment, they are pntentmlly far more harmful than any
possible: adverse consequences of testing. But it is also our judg-
ment, and has been the theme of this paper, that we can do much
to minimize ‘even thesé possibilities. of harmful consequences. Let
us, then, use educational tests for the powerful tools they are
with energy and skill,-but also with wisdom and care.
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