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The th&mes of the 1964 Inv:tatlonal Confafence on Testmg’ Pmblems
. ’ pon wvarious aspg;ts of testmg ‘within a_society; and upon_
techmc’:al advanses in mea surement. A report in Session. { on the effect
chf tesung on the C‘hme Emplre provided an int resting contrast with
a paper on the effect of testing on the mdwndual in'modern Amenca
. Session -11I was. devoted to. the prgblﬁms of testing across cultures
- within a society and was explorgd from the viewpoint of the educator;
- the test-maker, the sociologist, and the psychologist. In contrast, to ,
et = - thege- rather broad aspef:ts of measurement, Session II featured -a dis- . -
cussion by three leading- psychgmétrmam of some new mathematlcal
approaches to the analysis of test data. All three sessions resulted in . -
a program that was both ]wely and absorbing and altogether appro-: '
priate for the twenty-fifth'anniversary of this annual event. : :
The success of this program was due largely to the imaginative
plaﬂnmg of the chairman, Professor Chester Harris, to whom we are
all most grateful. We owe our thanks also to Professor Omar Khayyam
Mcsore fc\r his lunchﬂan addréss on “Tc.r;hnaiogy and Ethavmr and
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?’J SE {1 was my pleasur@f to bé}jvnted to plan the itwgnty -fifth. Tnvuﬁtlcmal
S Confy prenge on Testing F, !blemsisponsurc‘;‘d by Edugational Testing
" Servie. To hel e determine what might‘be appropriate papers and:
_ "-topms fgr dlécus t thissconference; 1 turnuj fo a number of per-
"~ son hroughout @? untry for adw'c:; Thgjgf responses were prompt
A | dgxtfemel)‘ helpful in Enﬂ little Mlore to do than to sclect
. " and then'order into a reasomBic ,ccluc:ncc a ln'mtgd number 6f topics- -
e .o from. the wealth pf ideas, A re;c:c:de (The sugg;aﬁuns for to that
T we were n t able tqcmwd into & one- ay'mc.r:tmg have been #servgd
-+ and passefl on to future chairm r{a) Thus. the character,of this par-
.- ticular prdfam in 1964 was shapf ﬂI’ELly by'a numbernf other per-

LA sons, to wi orn_l am md;htuj ' . ‘

I

¥, ents Mad bgen cxtrcmeéy helpful in i,dcnntymé fm’ ne gxactly Ihe
s 'nght person for cach of a numbc:r of ‘topics. 1 thcn went_to work to
“secure acceptances ‘from these “righf” persons. Thei partnclpatlon
_gave the conference itgstrength; to them 1 am d;;ply indebted.

My third task wag'tq pfeside at the ¢wo m§rning sessions and at the

-o4 .+ afternoon:sessjon. 4The. interested audience r esponding mtcréstmg
*. - . and provocative spgakers made thuqums,_zsp, ially e
. - 'my final exprgssmn of ingcbtedness |

S The first, marmng session presented two qmta

= \roted@to three somewhat technical p&ap;rq that scr;mt:cl to me to repre-
' ‘ sxintlh E.importam and fzurly recent, Tmsq of dcvclapmgnt that un-

; ) ;'; \!. :: %J | :,_E . ) _;/‘,t ‘ !..pflgép
v.s b '.,'i ‘ ¥ ° . LI 7 7 ‘
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" Who spoke on “Technology and Behavior.” The ‘aftérioon sei':ion :
s i;’? included four papers dealing with various ikssucs""irr th; problem of |
1 testing e culturally “diffgrent.” - S
. . Since the record of the twenty-fifth Tavitati nal Conference on Test—
: 'lv-ing-‘l?rﬁ'lilems is printed here for all to read, ‘it is unnecessary to"say J
-store. These men speak for themselves; I hope they will speak to you.- \

o S o o o L&exréw Harris
[P v . -‘ N v ., T . EHAIRFL\N . [
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" Puiip H. DuBois. ST
-Washington University | |

- &

Our negative enthusiasm for the present government in Peking should
not_lead us to a lack of appreciétion‘ for great Chinese achievements
of the past, They have been many. = o .
~ 4t is often said that the Chinese invented gunpowder and, quite ¥
g ~* humanely, used it to frighten, rather than to kill, their eneniies. =
: " Certainly they solved the,problem of diverse languages with the
.. . remarkable -invention of a common written langﬁaga;i code'by. - ..
whic peoples who could not commupnicate with one anbther orally .
were able to communiéate-freely by means of writing. This invention "
was so suggessful that the Chinese came to regard themselves as a .-
single people. ’ S S - )
- They invented paper, which the West did not know how'to make
until some Chinese papermakgrs were captujed by Arabs at Samar-
- kand in 751 A.D. They invented printing. They deveJoped the arts.

“But, more importantly for our purposes this ‘mcxming,_ they invented
the psychological test, applying it to government, the very framework
of their society, in‘such a manner that the test-makers, in effect, deter-
mined over many centuries much of the format of Chines¢ society.
The prolonged and intensive Chinese experience with testing seems
to have been completely ignored by contemporary psychometricians. i
In none of the writings on psychometrics with which I am familiar is
* there any mention of some 3,000 years of examinations in'the Chinese -
; empire, This is rather surprising because’ in civ | service procedures,
it is easy to trace the continuity of Eastern-and Western methods, Con*-
tinuity ‘between Western cducational and psychological examining '
: methods on the one hand and Chinese civil service testing on the
" other is'more difficult to demonstrate, but some influence’is probable. A
» _ : . . o ) page 3 )
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* Even if Western psychométrics had been éafr{plc—.ﬁ:ly independent '
of Chinese testing, the Eastern' éxperignce would have been of great

interest to us. It affords the one historical example of a socé«;zty in,.
which,gxamining methods introduced to attain cerfain restricted objec-

tives actually began to determine many characteristics. of the society

itself, . - )
* It should be noted that through the ages the Chincse empire, unlike

the. West, did-not_have a numerous hereditary aristocracy to consti-

tute jts"governjng class. The chicf way1o a political carcer was through ~
passing.a serics of ¢xaminaions in which competition was;very gevere.
Moreover, China lacked another invention of the West: the univer-
sity. Tae Iearned Chinese waé on¢ who had been succesgﬁil in* passing
‘conipetitive, examinations, and whose success brought chariges in his.
attire and in‘his title as well as public -rcgt;gni‘t:ih§1 ol his abiliticsi;aﬁi‘l’-

re

. employment in government service. oo

For long. periods of time the system yorked very well indeed. Only

~ occasionally \{/gré cxaminations ;s‘uspcndcdi one notable pcrimd being™ .
" the time in which the Mongol emperors ruled in Peking. (The accounts

of Marco Polo, who spent a number of years in China during their
rule, make no reference to the Chinese civil service examining
procedures. )¢ ’ »

_The Chinése scholarscems to have been a reasonably successful
public administrator. Public office was often distributed by lot among
the mandarins who had passed three suceessive sets of examinations.

Millions of men prépared for the tests. often for decades. and rcla-
tively few achieved final sucecss. The selection ratio was’ sor small
that the tests themselves. would not have had to be very valid in order
to be usefyl. That they Were uscful is perhaps indicated by their long
history arid by the fact that for many centurics, with relatively few
interruptions, the government of the Chinese empire preserved intef-
nal peace, provided security from many would-be invaders
mitted a flowering of civilization that in many respects was far more
advaried than that prevailing contemporancously in the West.

The carliest development scems to have been a rudimentary form
of proficiency testing. About the year 2200 B.C., thc cmperor of
China is said to have examined his officials cvery third year. After
three examinations, he ecither promoted or dismissed them from the
service. There seems to be no record of the exact content nor of the

~ methods of testing, but the precedent of periodic cxaminations.was to
- continue for many generations.

- page 4 -
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A thousand years later in 1115 B, C at the beginning of the Chan
dynasty, formal examining pmcﬂﬂurcs Df candidates fot office were
established. Here the record is ‘clear. Job ﬁdmplg tests were used re-
quiring proficiency in the five basic arts: music, archery, horseman-
ship, writing-and arithmetic. Of the five, at least two, writing and
arithmetic, still have validity for public officc. Knowledge of a sixth
art was also reqmred — skﬂl in the rites and ceremonies of public and
social life, : :

It:should be pointed out lhdl this examining system, which was later.

to be centered upon the Confucian classics, was actyally in existence

long t before the time of Confucius (551-478 B.C.).

While the procedures changed from time to time, and the sources to
which 1 have had access arc somewhat contradictory, a fow dates
seem to be clear. In 165 B.C., by which time Confucian ethics had
become current, moral standards were introduced in the selection of
competitors. District magistrates were required to send to the capital
candidates who had acquired a reputation for filial picty and integrity.
Thosc whose moral character had beén sufficiently attested were then
examined with respect to their intellectual qualifications. At this time,
the test included not only measures of the six arts, but also familiarity
with the geography of thc empire, civil law, military matters, agri-
culture, and the administration of revenue.

After 622 A.D., open competitive cxaminations took plm:; at more
or less regular intervals. By 1370 A.D. three levels of examinations
were well established. The candidate who passed the cxamination in
his district became eligible to take a test at the provincial capital, and
those successful at the provincial Ldplml were cligible for final exami-
nations in Peking. For.about 500 ycars the system was stable and a -
description by William- A. P. Martin in 1870 is pertinent:

. The candidates for office, — those who arc acknowledged
a5 su;h in_consequence of sustaining the initial trial, — are divided
into the threc grades of sin-ts'ai, chu-jin, and tsin-shi, — “Budding
-Geniuses,” “Promoted Scholars,” and those who are “Ready for
Office.” The trials for the first are held in the chief city of each
distriet . . . They are conducted by a chancellor, w}hnsg jurisdiction
extends over an entire pmvmgg ;Dntamm;, it may be, slxty or
seventy such districts, cach of which he is rgqumd to vi C il
year, and cach of which is pmvndgd with a resident sub- LhdﬁLL”GI’
whose duty it is to examine the scholars in the interval. and to have
them in readiness on the chancellor’s arrival,

page 5
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About two thousand competitors enter the lists, ranging in age
from the precocious youth just entering his teens-up to the vener-
. able grandsire of seventy winters. Shut up for a night and a day,
“each in his narrow cell, they produce each a poem and one or two
essays on themes as&gned by the chancellor, and then return to
their homes to await the bulletin announcing their place in the
scale of merit. The chancellor, assisted by his clerks, oecupies- sev-
cral days in sifting the heap of manuscripts, from which he picks
out some twenty or more that are distinguished by beauty of pen-
manship and grace of diction. The authors of these are honored
with the degree of “Budding Genius,” and are entitled to wear the-
décoratlans of thL lDW!:Et grade in th; Lnrpnratmn csf nmndarms
The succes
but he has g;um,d a PFIZL which he dL‘LlTlh a sufficient cumpensatmn

~for year¥ of patient toil. He s the best of a hundred scholars, ex-

empted from lmblllty to mrpoml punishment, and raised above
the vulgar herd .

~ Once in three ymrs these ‘)Budding Geniuses,” these picked men
of the districts, repair to the provincial capital to engage in com-
petition for the second degree. — that of chu-jin, or *Promoted
Scholar.” The number of CDmPLtlt()l’E amounts to ten thousand,
more or less, and of these only one in every hundred can be ad-

mitted to the coveted degree. The trial is conducted by special .

jexaminers sent down from Peking and this examination takes a
wider range than the ptxcu;lmb No fewer than three scssions of
nearly three days each are nc;upud instead of the single day for
the first degree. Compositions in prosc ind verse are required, and
themes are assigned with a schml view to tes ing the extent of
reading and-depth of scholarship of .the candidates. Penmanship is

left out of the account, — cach pmdu;tmn marked with a Llper

being LGPlLd by an official scribe, that the memu% may have no
clew to its author and no temptation to render a biased Jud;;mmt?

The victor still receives neither office rf;r emolument; but the
hnnnr hc llghlevcs is sLerLIy less thdl‘l lhd[ whlch was won by thL
Df—'i' QM Was a PlL]-.Ld man; Lmd as a “result of this second w;tary
he goes fnrth an acknowledged superior among ten thousand con-
thdmgs scholars; He udorns his cap with the gilded button of a
higher grade, crects a pair of lofty flag-staffs before the gate of his
family residence, and plllcu. a tablet over his door to inform thosg
who pass by that this is the abode of a Iltcmry prize-man. But ou
“Promoted Scholar” is not yet a mandarin, in the proper sense of
the term. The distinction already Litt.;.umd unl_y stimulates his desirp
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for higher honors, — hanors which bring at last the solid recom-
pense of an income.

. In the spring of the following year he proceeds to Peking to seek
the next higher degree, the attainment of which will proye a pass-
port to office. This contest is still with his peers, that is, with other
“Promoted Scholars,” who like himself have come up from all the

pmvmcas ‘of the emplre But the chances are this time more in his :

favor, as the number of prizes is now tripled, and if the gods are
propitious his fortune is made . . . If his name appears among the
favored few, he not only wins himself a place in the front ranks of
the lettered, but he plants his foot securely on the rounds of the
official ladder by which, without the prestige of birth or the sup-
port of friends, it is possible to rise to a seat in the grand council
of state or a place in the Imperial-Cabinet. All this advancement
presents itself in the distant prospect, wyile the office upon which

-~ he lmmédlately enters is one of respeCtability, and it may be of

profit. Tt is génerally that of mayor or sub-mayor of a\district city,

or sub-chancellor in the district examinations, — the v cant posts

being distributed by lot, and therefore impartially, among those.

who have proved themselves to be ‘ready for office.”
Before the drawing of lots, however, for the post of a magistrate
among the people, our ambitious student has a chance of winning

- the more dlstmgmsh&d honor of a place in the Imperial Academy.

With this view, the two or three hundred survivors of so many con-
tests appear in the palace, where themes are assigned them by the
Emperor. himself, and the highest honor.is paid to the pursuif of

‘letters by the exercises being presided over by his Majesty in
~person. Penmanship reappears as an clement in determining the
result, and a score or more of thosec whose style is the most finished, .

whose scholarship the ripest, and whose handwriting the most cle-
gant, are drafted into the college of Hanlin, the “forest.of pencils,”

‘a kind of Imperial Institute, the members of which are rccugmz&d

as standing at the head of .the literary profession. These -are con-
stituted poets and historians to the C‘clcstml Court, or deputed to act
as chancellors. and examiners in the several prDvmcc;

But the diminishing scries in this JHLLﬂdlﬂfﬁ scale has not y;t
reached its final term. The long succession of contests culminates
in the dESIgnatmn by the Emperor of some individual whom. he
regards’as the Chuang-Yuen or madel scholar of the mexm c.
Provinces contend for the shining prize, and the town that gives the
victor birth*becomes noted forever, Swift, hgmlda bear the tidingg of

. his triumph, .and the hearts of the pmpk leap at their approach.
. We have seen them enter a humble cottage, and amid the flaunting

. : page 7
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of banners-and the blare of trumpets announce to its startled inmates

 laureate of the year. And so high was the estimation in Wwhich the
people held the success of their fellow-townsman. that his wife was
requested to visit the six gates of the ity, and to scatfer before
P each a handful of rice, that the whole: population might share in
s ~ the good fortune of her houschold .~ .- oo
' It 15 obvious that which excites so profoundly the interest of a”

whole ration must.be productive of very decided results, That it

’ Jleads to the selection of the Best talents for the service of the public
we have already seen; but -beyond this — fts ‘primary object —it
exercises a profound influence upon the education of the people and -
the stability of the government. It is all, in fact, that China has to

show in the way. of an educational system. She has no colleges or

universitics, — if- we -cxcept one that is yet in cmbryo, — and no

national system of common schools; yet it may be confidently as-
serted. that China gives te learning a more effective patronage than
<he could have done if each of her emperors were an Augustus®and
every premier a Maccenas. She says to all her sons, “Prosecute -

your studies by such means as you may be able to command,

whether in public or in private, and when you are prepared, present
yourselves in the examination hall. The government will judge of.
your prdficiency and reward your att inments.” ' '
Nothing can excced the ardor which this_standing offer infuses
into the minds of all who have the remotest prospect of sharing in
the prizes. They study not merely while they have teachers to incite
them to diligence, but continue’their studices with unabuted zeal long
after they have left the schools; they study in solitude and poverty;
they study amidst the cares of a family and the turmoil of business;
and the shining goal is kept steadily in view until the cye grows dim.
Some of the aspirants imposc on themselves the task of writing a
, fresh cssay every day; and they do not hesitate to enter the lists as
" often as the public examinations récur, resolved, if they fail, to con-
_ tinue ‘trying, believing that perseverance has powcr to command
success and encouraged by the legend of the man who, nceding a
_sewing-ncedle, made one by grinding a crowbar on a piece, of
* granite. - ’

This yuotation from Martin, describing and praising the Chinese

! testing system, is by no means uniquc. The use of competitive examina-
tions for. the selection of state officials was praised by many Western
obscrvers and writers, including Voltaire. In fact, it is clear that
initially all civil service examining in Europe and in the United States”

v page 8
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used the Chinese system,’, djréetly ‘or indirectly, as a model. Civil

' - service testing was introduced in France as a 1791 .reform. only 1o
‘be abolishéd by Napoleon. In England the first competitive ‘examina~
tions in connection with public office were anstituted for the.selection .
oftrainees for the civil service in India By men familiar with the Chi-.
nese system'; Later, when the ,question of civil serviée exaniinations
for Great Britain as a whole was: debatedTin Parliament, the Chincse:
: model was discussed with, both favorable and unfavoratile-comments.
) As * 'part of an extensive stady, Congressman Thomas A. Jenckes, ,

'\ - one of the fathers of the United States Civil Service, wrote 12 pages

on thecivil $ervice of China. ! - -

: Westerners seem to have begn particularly impressed with the fact
J o that u:c’fmpetiti@n was open, that distinction came from merit, and that
~- - " ahighly literate and urbane group of public officials resulted from the

<examination system. * ° t : = ‘s .
The greatrisis in“Chjnese affairs came, of course; when the Chinese
, realized t

t they were | ngglitarily inferior to the West. They quickly
discqered that equalityfin military-power could not be achieved with-
out modern science andftechnology. Accordingly, technological schools .
and universities Were set up, but as long as the civil servicc-examina-
tions, which were largely literary in «character, continued to be:the
way for an ambitious man, to have a carcer, mofern education. was
not sufficiéntly attrdctive. Consequently, in 1905, the Chinese exami;
_nation system was abglished as a refarm measure. )
So much for a description and a bit of thc history of an ancient * +:
= _Chinese venture in psyiﬁalagical examining as a tool of g@v‘cmm«:nt._;'
What can be said about their testing techniques from the point of
view of the modern psychometrician? In the first place, I find no evi= -
dence to indigpte that they invented either the multiple-choice format.
the, test-scoring machine, or item analysis. They did, however, recog-
nize that a relatively short performance under carcfully tontrolled
conditions could yield an estimate of the ability to perform under less
rigorously controlled conditions and for a longer period of time.
I think there is no doubt that the procedure sclected capable public
servants, ‘ v
They recognized the problem of objectivity, conccaling candidates
names and sometimes using a burcau of copyists to copy gxamination
material before it was graded. In some cases. tests were read by two
independent examiners who handed their scaled evaluations to a third
examiner who reconciled any differences. Scorés seem to have been

#
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 The need for umtorrm[y in testing condnmna was well rsmgmzed ]
Qansnderablg atténtion. was glVEn to pmctiprmg the examination halls, )
which were large and perm.ment installations -consisting &f hundreds -
.of 'small cells. Sometimes candjdates died during the* ng;,cxrs of the
examinations, which went on day .and mght _

In this yga‘&IQEé& swhen pS}thGnglL;\] tests are being usuj more and,
more extensively at critical points in the carecrs of all our citizens,
" we will do well to consider their. eﬁgcts on individuals, on ’sp cific insti-
tutiops, and’ on society. The'long Chinese experiengg is a pertinent
_case history. Itis a plauybl; hypothesis that much ofit graat strength
nf the Chinese émpire came from the intellectuyl” vigor of men who

" of poems and “gight-legged cssays,” -
:Certainly the opportunitics thnt p by suc:c(:sai}n the
exhminations stimulated millions of mdlwduala o long years of schol-
d!’i’llp Perhaps ' the ‘greatest drawback was that the scholarthp was
not always pertmml In the nincteenth eentury, China suddenly found
herself surpassed in technology by the West, While Chinese civiliza-
tion had been .relatively static, Westerners invented the steam engine,
the power loom, and the ironclad. N was then that the Chinese, in
order to preserve théir country arid their institutions, began to desire
progress according to the Western model. At that time the dy.{‘ld
examining systnm was discovercd to be a hindrance.
So far, with 60 ycars of cxperiengce. we Westerners have not found
‘our pithDnglLdl Lmrnmmé. a hindrance. But it s becopfing increas-
ingly appargnt that ofr test-makers, like those of _dncient China,
. establish goals for individuals and influence the Hh..lPL of social dnsti-
tutions. Item wrm,rs as well as song writers 'mold the patterns of 2 _
culture. . ’ o a -

SOURCES

1.- Etienne Zi (Slu) S S Pmuqm des Fxamens Littéraires en C'huw
Lhdm:, Hai:. ion Cutholique, 1894,

F'mnke, Wtﬂfgang, Ihz R{fﬂf"l ﬁml Ahﬂlumn of Hn 7rm1umnul C’ht=

I

3 Hsm T.ang. Shui Eé Traité des E,.t,funum. Pgn:a, L!brmru,,. Ernz_st
Leroux, 1932. . \ .

4. Jenckes, Thomas A.. “Civil Service of the United States” kcpﬂrt No.
47, 40th Congress, 2nd Session. May 25, [868. 7
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Lot ', This sthdy origfiatéd in a methodological queggon. Operatigns for | ° -
.. " measuring personality’are less satisfactory tharr those for assessing’ A
+ abilities and aptitudes, Does this relgtive inadequacy, stem lﬁ{n the. '
heterogeneity of gisgbjec:ts’ reactions to tests? More’ specifically, are
reactions.to personality tests fhore diverse than thosesfo cognitive . -
tests? If so, doed such greater d‘!vt‘rsit}&- help to account for this. .
inadequaty? o o T N o
The initial purposé was to cxplore reactions {o tests by medns of the -,

i

simulated $ubject technique which Orne (1962) developed to evalu-
\ g ate the adequacy of the cxperimental conditions .used in some areas
- of psychological resqarch. To permit greater gencralization of the find-
ings, .the survey method was selected. During the planning stage, it
bécame obvious that other signiﬁcg«qt infbopmation could also be ob-
“tained at little additional cost. The actual study sought answers fo five
-t basic questiqgs:/{’f . i‘e"’ _ . )
. ' 1. What experiences havé pedple in this cguntry had with psycho-
s -+ logical tests? S o h o
"+ 2. What viewy about psychological tests have they encountered?
.* 3. How do laymen evaluate psychological tests of various kinds? -
' ' 4, How do people fecl about taking tests? (How do they feel about
" bging given a test? How do they feel vhile taking it?)

is *study’ was, supported by Grant MH-06582 from the National Institute
of Mental Health, United States Public Health Service. :

I am indebted to Naomi Berne, Jere Brophy, Castellano Turner, and -~
Thomas Tyler for their assistance in the statistical analyses. I am also in-
debted 'to the staff of the National Opinon Research Center, especially Carol™ & |
Bowmsdn, Gilen Gockel, Harold Levy,and Patrick Page. ¢ '
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' thesz f@pr questl@nss u:spe:clally the latter t,wo'.{
’ : 7 - 5 ' b
i [ /0 w = i - ot
) . . <. Method 5 N
_Thg ample . LT e ' . L - o

Thﬁ “study of thesasqucstlons was conducted with the assistance of *

“the National Opinion Research Center whose excellent organization

«~ condugted‘the interviews and dl? the coding and tabulating. A na-

) Lmnzﬁ sample of 589 respondents was obtained. Ity was limited to

&/ ‘persons 21 through 64 years of’rge who had completed .at least. the

X , Sixth gradesﬁé sampling was intentionally- biased to obtain about

' one-third- more respondents who had been’ to college: than would be’

. found in the national . population: ‘there. were 27 per Lantﬁm that
category rather than:20 per cent. = .

The sample w as quite representitive of the country at large with

I’t;SPECt to sgx,race and’ age. The- mrrcspmndencg on place of resi-

! dence and on’ oc:cupatmnahgroup was close enough to permit t:é‘nhdent ,

approximaie m;mhmtmn to th\: mtmmﬂ opulation,
PP Eﬂ P P )

L s

The Frfmam.ujeu ¥ . ) . <

The interview gt:nerally mok about an hour. The qucatmns asked will
é’; - bey brought out inthe prmm[atmn cf@dmgs However, the simu-g
iu;l subject prd;c.dun. requircs detailed destription. This part tnof&

T oa phcc during the middle portion’of the interview. . -
Each rgsprjndmt was a%sng‘ngd in*advange to one context and to
e two tests. The'Job context had instructions askmg:, the subject | to sup-
N p ¢ that he whs applying for a job.and that he was given a test. This
pﬂsc.d test started with the instructions and thc several items that
were actually pr‘iLﬂtLd to him; he was 4sked to respond to these
-+ items. In the Rescarch context, the instructions-asked the subject to
TIPPDSE that a college pmfumr had asktd him to take the test for
ome research he was dum&,, and to answer Jnnnymnusly The con-
. “text was referred to again when the second test was Ewu‘f it was also
~. -meéntioned twice during the exploration of his reactions to cach test.
) The six incomplete, simulated fests had titles and instructions
clus;ly r;sgmblmg thosc from which they were borrowed. The six
included the fullawmg -an intelligence test based on the ACEj.an
interest test derived from the Strong; an innocuous personality ques-
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.{ibnnaire adapted from the Thurstone Temperament Schedule; a less, 4
ipnocuous- Multiphasic Inventory based on the MMPI; an Incomplete =

®entgnces Tost; and an instrument with two ink-blots. The first five
1d&leven items cach. o .
ahdarg test for the significancé-of differences in proportions
156 wf; “thg.comparison was between two parts which together
\agmprised?B8e total sample. For comparisons of pairs within a set of
Fsevéral ptopoftidns, the studentized range test provided the criterion
~ for each comparison, with recognition of thg selative severity of this
.} standard.}*" ’ _ ) _
.Theﬁmétbnd appears to have worked fairly well. Since it seemed to
make fittle difference whether a test came figt or second, all respond-
_ ents given each test within the same context were, grouped together.

“Ths we had about one hundred’ subjects pds test per context. Not-

O

" W

tions, the six groups within cach context were reafonably comparable

) on demographic variables, as were _the two main context groups

* . themselves. , '

' The experimental technique appears to have becn fairly effective.
‘This impression is supported by internal evidence, such as the direc-
tion of group differences. Also, the subjects reported that they main-
tained the instructional set for the specific context fairly well. As
might be expected, however, a handful of subjects did cil;jéc:#t‘o their
being asked to take the tests. The level of affect aroysed in the sub-

withstanding the* arbitrary assignment to these ¢kperimentdl condi- ..

jects seems to hava been below that which the subjects recalled hyving
= experienced during their last actual test. !

e~ s v » . Findings

Experiences with Tests and Evaiuatlons of Tests

Almost two-thirds of this sample of adults reported having taken at -

least one test, other than tests taken While in some school. Half of the
total group had had a test when ‘applying for a job. Only 15 per cent
‘had taken tests for admission to college, these comprising a little over
: “half of those who went to college. Of those going to other ‘schools,
smaller prppér;iaﬁs’ took tests for admission.
Exposure to views about tests was reported by 62 per cent. Many
remembered having read something, some.had heard discussions of
tests, and a smaller number had taken courses in which tests were

page 14
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- presumably mentioned. The views retalled wercsmore favorable. than
‘unfavorable. A ~ .

==

When asked to.select the best way to find out whether a person is

ualified- for something (duch as a job or admission to a scheql), the -~ '

iiterview ‘method received most first choices, especially among thdse
with the most college education! Tests came second, receiving one-,
third of the first choices and one-quar¥er of the second choices. Appi- -
» cation blanks and references were preferred by much smaller propor-
tions of the sample. oL
s Respondents were given foumchoices, from very good to very poor,
4. . te indicate their gfaluation of tests for finding out about a person’s )
likes and dislikes, how he gets along with other |,

all

” .

,%Ople, and what his;permnal problems are. The results are given in . .

able 1. More than 75 per acnt of the sampleevaluated tests as good
i ! Table 1 : . e
Evgluations of Tests for Different CharacTeristics
L (In Per.Cepts) B
' —_— t
- How good or poer de yeu think B Yery Fairly Fairly* Yery
4 tests would ba for finding out: Good Geod . Foor Paor  *
. ... wha! a person's aptitudes, . ' R
- skills, and abilities are? ¢ s 51 10 5
- .. .. what a person likgs and » . '
dislikes¥ - 35 44 10 11

E

....haw a person gets along ;
with other people? 23 30 R X 24
.. .. what someona's personal .

problems ore? ) 20 28~

30

I
L]

s for assessing abilities and for 'nlgaédring' likes and dislikes. In contrast,
only about half rated tests as good for finding out abeuf a person’s
social relations or personal problems. I suppose personality testers

. can ‘be pleased that the proportions, are even that large.

intgrpréléﬂfjns of Tesats .
_ After these general opinions had been cxploréd, cach subject was
Y given two simulated tests, The final question asked about cach was:
“What do you think that test is supposed to find out?” The replies are
classified in" Table 2.
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of Likes and Dif kes” (borrowed from the ‘Thurstone Temperament
Schedule) was given morc varied interpretations, with personality
being the’ modal\speciﬁc responsc. A similar pattern of perceptions
was obtained for| the Multiphasic Inventory, but stability was more
frequently mentioped for this test. The same general pattern recurred
for the Incomplefe S

received' more frientions and stability received almost nonc. While
the modal fGSpﬁTﬁ%’g‘fGT thé Ink-Blots was imagination, almost as
many saw it as méasuring personality and, like. the other projective
test, a -number thought it measured intelligence.

It is obvious that the ‘majority of those giving specific perceptions
of these tests made interpretations which”thosg who developed the
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- | Tablez , « ,
by - o ~ _Beplies to the Questlon:
A —*\/hat de you think that test is supposed to find out?” -
. ‘ (in PerCents) * .
8 i , . . .
: . e .- - Slmulated Test
;j' f k \ - L Ed Ai i
e b A J . "Psychologieal "Prefsrence  "likes and - “Multiphasic “Iﬁc—smp!gla‘
L ‘C‘Z.';:,'," ation Examjnatien”  Ilnvemtory'™ Dislikes” Parsonality Sentences”  "Ink-Blets”
4 of Responies (intstigence)  (Interests) (Temperament) Inventory” ,
. intelligence _ 31 2 5, 4 : 12 12
Education qnd i
knbdwledge =N 1 0 0 2 3
A spacific ability '3? . 2 2 w2 4 3
Verbdl skills 3 0 0 o . 4 ]
Personality b & 25 L . 24 15
Stabllity Q 1 4- 4 | 1 5
‘Getting olong L ! '
with others o\.\ 1 4 0 1 0.
A specific frait Q; o, 3 ¢} T ¢}
tnterests - 13 51 8 5 2 2.
~Imagination 0! ) 0 o 0 17
Multjple answer 211 19 27 29 24 14
Irrelevant and ‘ . )
miscellaneous 74 & . 8 4 10 4
Don't know 17 10 .15 10 15 23% ¢
i . ) ' L
The majority; hazarded specific guesses and these are the ones with
which we shall be concerned. The intelligence test was interpreted as -
shich by a majority of ‘those® giving specific replics. However, a few
thought that it fﬁeasured personality! “The interests test reccived an
even clearer conkensus of correct judgments. The so-called “Inventory

#nccs, although intelligence and verbal skills -

tests woulds consider highly appropriate and accurate. Not even the ‘
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general purpase of prd_]éc:avu tests ngdrb;- considcred as dlsgmsid

- Examination ,of the E!mulﬂtt:d tests indicates that -the rt‘:SperdLI‘lIS

based*’theu‘ interpretations primarily on the content of the- |tems
rather than on the names of the. tests or the mstructlons 5,

4 ] .
[

Reactions !n Slmulglad Tssls

After each sub;ect completed ‘the brn;f snmulatcd test, hs; ‘was asked

- how he would feel about taking’it i the Job or Research’ context

which had been portrayed to him before the lestmé This open- ended

~Qquestion-elicited a diversity of reactions. A® quarter ot thgy sgmiple

expregsed indifference. In,addition; almost half of the Job group and

more than ‘a quarter of the Research group expresed some kind of
_ pegative reaction; with criticisms of the test predominating. Very. few* .

cxpress;d uneasiness,or discomfort; very few said tests are prying or
can be. faked. (For cach context group, less than 5 per cent of -the
rePhes fell in each of these latter four categories.) \

In the attempt to UHCGVLT hidden: mgallvc reactions,  respondents
were also asked whether other people would feel dlﬁ’grgntly about
taking the test, and if so, how they would feel. Whilgyelose to 10 per
cent projected some kind of ﬂLgdthL reaction, the rﬂdlmnly of those
saying that others might fecl differently had the good pfychologlcal
sense to observe that it would depend upan the person,. Although the

~ layman’s psychglnglcdl understaniding is naive and untutored, we once

again find that it is rather sound.
Nomothetic «data on reactions. werd also. obtained by dskmgj thes"’

»suE»Ju:ts to ifjdicate which of 13, .phrases described and which did not
describé how th;y felt whik taking the test. (See the first two columns
of Table 3.) “Didn’t mind,” “Interested,” and “Curious” were se- -

lected by majoritics. In’ addition, denials of most of the phm%«,q mdl—
cating negative fedmg:. were made by majoritics.

Of the many comparisons between the Job and the Rescarch con-

text groups, only a few were significant. These are judged to be real
differences in most instances since thoy tend to be consistent and in
the expected direction. "For example, the Rescarch group cxpressed

- mere wnllm‘gnc;s to cooperate. More of the Joh group u,mm%sm«,d that

the test had a poor relation to Juh performance and gave m;_,atw(,
comm;m% of other kinds. But also; more of the Job group said tests
were good. (Once again, the relative fréquencics are sniall and these
findings show diversity within the group rather than inconsistency
within the individual.) !

i . | ‘26:_ . pﬂgeJ?
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k » R uhjleta‘ Faslings whlla Tnklng Tesats
) ~{In Per Eants) '
o o S Feelings Whllg_ Tukjﬁg Racallaeﬂan of Faslings While
’ Simulated Test ’ Tnklng Last Actua) Tast
R Furpgls
A o ) Application for _ -
~ Jeb " Research  Application - Admission te
] " Context Context ~  for Job _ Scheel or Collage
s : ,ﬁ_Ducn'bu a . s . -,
L was interetfed  Doss . 59 &4 . 49 _ 74
Does net - 14 10 7 ! 4
Fwas curious - Doms 55 61 " as 52
v Doas not L4 10 % 13
Helt unEamfarf&bh Doss 12 10, 28 24
e e e ¢ . Dgpsnot . 53 . &0 34 37
1 didn't mind Does - 75 a2 44
. C Dows not 12 | I 12 19
| was annoyed Doas -] ] 1 e
Doesnat  ~ . 61 67 53 , 56
I fali m;- qughmg Does. ¥4 16 2 4
. Doeas not 49 54 45 15
| was anxiads. Doas ¢ 12 10. 55 54
. g Does not 44 46 ’ 16 19
| was Irritated .Daes 4 2 4 4
. - T Doss not 68 70 - 58 54 .
= iwaesberedi:  Dosi .5 2 C 2 4 -
‘- Doas not - 63 70 43 63
1 falt it was silly Doss 25 14 : & 1i
o ; R Does not . 44 56 48 T 54
.o Iwasﬂfmx!mfgd - Does 5 . A C 8 .9
B Dosas'not 55 62 46 44 v,
| was tenise - Doex ) 8 10 56 . 48
] Lu. . -Dossmet . . 57 40 12 28 T
A folt pleased . Doss . . 23 7 27 24
CT . Does not -8 - 24 25 20
' N . 297} (292) (259) - (54)

-

Reactions to the several pairs of tests were cxamined separately.for

oo gach context. Few significant differences were found and in no case.

was the same pairing s:gmhcant in both contexts, Since the statistical

criterion may have been too stringent, and’since there may have been

. . interaction between. test and context, some of the significant differ-
ences will be mentioned. Most involved the Ink-Blots - Test. More
_often than for othe

e—]ects feel emba rrassed. The mtelhgencﬁ test was more hkely to make

subjects feel uneasy and the Multiphasic Invent ntory ehcm:d more com- -

<+ ments that tests. can be fakad
, gags .IS B g

- tests, lt was seen as rldlculous and it made sub--
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R : ' Donald W. Fii-k:/»

Renétions to Last Actual Test.

r

for those taking tests when applying for a job, the median time interval

‘tests must be seen as filtered through years of memory. Reports_for
tests taken when applying for a job and for admission to a school or

i

© After the sirulated tests, the subjects were asked about their expe-
. . .riences. with.actual tests.and their most recent actual ‘test was identi-
fied. For many, this was atest taken in school many years ago. Even -

_‘was six years, Therefore, the reported feelings about these last actual’

Granted this limitation stemming from remoteness in time, the de- - '

scriptions of feelings on the thirteen items show a number of striking
differences from the feelings about the simulated tests. With one minor

~ exception, for each. of the several real contexts, a. majority of the °

~-~—————-——gubjects-reported-feeling-anxious -and- tense; these proportions -are.. .. ...

4

A

several times those for the simulated tests. Reactions to the actual
tests more frequently included feeling uncomfortable and frustrated
while the feelings about the simulated test were more often “L didn’t
mind,” “I felt like laughing,” and “it was silly.”

Thus, much more negative affect was reported, in long retrospec-
tion, for actual tests. In comparison, while the free responses to the
‘question about how they would feel about taking the simulated tests
in the indicated context did produce more negative reactions than

- positive, these were ty‘fgally-criﬁsisms of tests rather than reports of
. negative feelings. Finally, .we have the reports of how the subjects . .

‘felt while taking the simulated tests, reports which are more positive
than negative. Thus, we find ingreasing amounts of negative reactions
with increasing levels of pofential consgquences, starting with how the
subjects felt about taking
the- survey interview, going on tg how they thought they would feel
about taking a complete test in rcal life, and ending with how they

recalled having actually felt while taking a test which often could,

affect their lives. (Data from another group given a similar, but

" briefer, procedure are consistent with this trend: for the reports of

these subjects on how they would feel about taking the simulated test

“in a’ given context, the frequencies for “‘anxious” and “tense” are

intermediate between thosc for the actual test and those for the simu- |

-~ lated test-in-the survey group.) - -

On the one hand, it is clear that the simulation of context worked

=0 only-a limited degree: tha-simulated tests were probably not suffi-

pagel9
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. ciently Tealistic and the subjécts were not given enough frelp in the.
. role-taking. we ‘tried;fo have them perform, On the other hand;:the
‘findings clearly suggest that being tested, even in an artificial situa-
ion; has some Tinpact on”péople,- and that the degree of impact in;
creases with the potential consequences for the subjects. =~

< - " - methodological Implications - -
Our findings indicate that a person who is given a psychological tesﬁg ,

“will\isually have-a reasonably good idea about the general charac- .
. “ - teristic which is being tested. However, his feelings and reactions will
' " be determined only in small part by the perceived nature of the test:

~ . rather, he will bereacting ‘primarily to the fact of being tested. If o

- great deal depends upon his performance, he is likely to feel anxious.
3 and tense, and quite understandably so. But even if the' test results

"~ will not affect him one way or the other, there is still a good chance s
that he will feel uneasy, perhaps even resentful. '

' While. such. feelings do occur commonly, other ‘feclings and per-
ceptions,may also be present. The subject may have great faith in
tests, or he may see them as silly and invalid;*he may even feel that
testing is wrong. Then again, he may enjoy taking the test. The diver-
sity of subjects’ ‘perceptions of tests and feclings about being.tested™

" must be considered in designing the procedures for administering a
~test, and particularly in formulating the ifstructions.
: ﬁahﬂing this research, it was anticipated that the diversity of

BWBtions and reactions would.be least for the inteiligence test, and
, would increase for the other tests, through the test of interests and the
. _other questionnaires to a maximum for the projective tests. These
differences were not found. Hence the differences in psychémetric
~adequacy between intelligence tests and. personality tests cannot be
explained on this ‘basis. It now secems that the critical difference is in
__the tasks involved. ‘ ‘
" Tests of ability present the subject with a clearly defined task, ofte
which he understands and which he is able and willing to perform.
In addition, they present a set of stimuli, each of which is interpreted
", by the several subjects in the same way, at least with respect to how
their responses to it should be detérmined. By these means, tests of
— == 3bility inimize the potential intrusion of such irrelevant sources of -
variance as the diversity among subjects’ evaluations of tests and the -
———variation among their subjective feelings while taking the test. -
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Donald W, Fiske

“F o :Dn'the Dther 51de, ‘the task pﬂsed by the typlcSl pers‘onélity test is

- -, -much less. ﬁlsely defined. The instructions, though intelligible, do |
i -rlot furnish the subject with explicit criteria for selecting his response:
making: his-response, he ‘were to review it, he could usually
not be ;onﬁdent that he had .given the response called for in the in-

structions. In addition;, if the test is Verbal, there is vagueness and .

o s - ambiguity- in the items themselves- and in the- permitted response
" alternatives (e.g., se€ Benton, 1935; Eisenberg, 1941).

: * This lack of structuring and of conseguent restraints in personality

wiamte . . tESES. pemnts the subject to perceive [ﬁi task as a whcle and each

' itemin ﬁncular, in 4 way determined in part by his reactions to the

total testing situation. Hgnce the differential reactions found in this

research can affect the way in which a péfson responds to a test of

- thi§ kind. We can expect that different subjects will approach the test

N 1 erently. If 5o, thie scores derived from ‘their responses wiltmot:be: -~

comparable because ‘the experimental. conditions ‘have not produr:ed
.similar constraints in the several subjects (cf Flskﬂ & Butler, 1963).

Summary
A majority of the adults in this country have taken 2 psychological
test outside of their schoolwork. A majority have also been exposed to
views about:tests. Although tests arc not of great concern to the lay-
man, he makes highly appropriate interpretations of the purposes of
tests. He typically. evaluates tests favmably, especially for determining
a perscms quahﬁcatmns, for assessing abllltles and skills, and for

LN - This study found a con&dgrablé rangc of reactions to the condition

of being tested. The particular test'is unimportant, in contrast to the

effects associated with being tested. Negative regctions, and especially
reports of negative affect, increase in frequency with the 'ilgnlhcﬁnCE
of the situation to the subject.

e . It'is argued that tests with explicit tasks and definite criteria for the
“subject to use in selgctmg his responses can prcwlclc= sufficient structure
and constraints to minimize the unwanted variance which differential
reactions would otherwise contribute to obtained test scores.

page ‘2 1
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S . The Structure of
... .Interrelations among
" Intelligence Tests

~ Louis GUTTMAN '
" . The Hebrew University and
. .*. . the Israel Institute of
o 4 pplied Social Research

H
3
i

. oW ] b - ]
~Recently I have been. working on- two different kinds of .problems
'~ which are not unrelated, One is substantive, dealing with certain data

of intelligence tests; the other is . computational. The substaritivé prob=-"
lem has concerned me over.a number of years. A few months ago, it .

~+finally seemed tragtable, although: incompletely solved. The data were
.. now organized in.a certain.fashion; and my plan was to present them

" 'in this manner. But 'something happened after I arrived in Ann Arbor -

" (to serve as Visiting Professor for this academic year).
- Just before leaving Jerusalem, 1 had finally succeeded in working
" ouit the basic equations for the, computing problem, providing a gen--

~eral nonmetric technique for defining Euclidean spaces for data. This

sounds very forbidding, but is actually very simple in its outcome.

-~ Small empirical examples were worked out on a desk calculator; these
and the equitions will appear shortly in Psychometrika (6). Larger

. problems, like the substantive data of this paper,. are more con-
» ,  ‘'veniently done on an electronic computgr. Dr. James Lingoes and 1
have been collaborating recently on developing an appropriate 1BM

7090 program, The week before this conference, the computer was

fed the data, sing the new nonmetric program. The results were so

_* sartling, I tore up the intended speech and ‘must present a differ-
ent one! ' - ' T e e

The general problem is that of the structure of interrelations among

mental tests. It has been tackled from several points of view in the

past, one of which is the definitional aspect. For several years some

. “colleagues and I have been working on a definition of .the universe of

£

fiental -abilities Recently we arrived at a proposal, which-is in press... .-

iﬁ_Jeru§alem (4) It reads as follows: * -~ -
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- 7:;" N . A Faceted Definition of Intelllgence

An act ‘of'a subjgct is' intelligent to the (extent) to which it is
classified by a (tester) as,(demonstrating) a-correct perception of
an -unexhibited . logical. (aspe;t) of a (relation) mtended by the
éster; on the basis of gnother (exhibited) logical (aspect) of that

: relatlon that is ccsrrei:ﬂy percewed by the SubJECt

2

Israel js-not as Dld as C’l‘una so it is not _yet a “test-dominated
.samety" 50 mterestmgly described by Dr. Phllxp DuBois earlier this
mornmg But we ‘are getting-more ifivolved-in testing. Two testing

- programs with which 1 have been associated have created, for me the

+ = need to clarify a number of the issues and have. led to this proposal.
A full explanation and exploration of the above definition could take
~several weeks or months. But we need grasp only a few aspects of it

+eeo-.§OL UL pUrposes this morning. . .

' This definition.is called “fat:gted” bEQEUSE it is in terms of what I
call “facets,” namely, the parenthes:zed variables. In essencé, it says -
‘that testing is a process of commumcatlon between the tester and the
subject, and that to characterizé an intelligence test item we have. to
characterize both the stimiulus and thé response.

A In working with pencil-and-paper tests’ (as testers hava for these
* many years), if we ask how'a tester can communicate with a sub-
ject, the answer appears to'be that there are three basic kinds of -

“languages” at his disposal. He can use words — the mother tongue
of the subject and of the tester perhaps. He can use symbols of a
more formalized language — such as arithmetic or algebra — where
not just the symbols are involved-but the subject has been educated
in the syntax for use of these symbols (e.g., the subject knows what
algebra is). Or he -can use pictures — whether objective or non-
objective. These three languages can be used scparately of in com-
bination. It is hard to think of any other way of communicating by
-paper and pencil s '

. These languages of Ccmmumﬁatmn LDﬂ‘i[l[UtL one 1mportaqt facet
of the means of “exhibiting logical aspects of relations,” that is, means
of constructmg items. Our pomt of view is that fac::ts Df thiS %ort are
thmg tcj ton51der is: what Ianguagc of cammum:atmn should be’ uscd"

~ Should it be verbal, numerical, or pictorial or’ ;some cnmbmatmn of
these? :
" Apart from the language of commummtlon, onc h;lS tq be “con-
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cemed about the sub:tance bemg cﬂmmunicatecl This again is an
important facet of what is being exhibited, .or of item ‘construction. "
We have found it possible and ugeful to distinguish between “analytical -

-« ability”items and “achievement” items just by, making a crude

* dichotomy of the kinds of things which can be exhibited about a rela-
tion. There are t{'o kinds of things: a relation has a rule and a ralat;on
has eléments. Interpret the word “relation” here in the sense of the

( theary of sets, of which we need no technical knowledge beyond -
recognizing the two aspects: a rule ‘and the things which conform
tothe rule. .~ -~~~/ :

LAn analytical abx]tl_y item is- an\ltem in which the sub]ec;[ is aske&i
.to deduce the rule.- You show him some, of the elements which con
form to the (unexhibited) rule, and he hs!is to infer the rule from these.

~ For'example, analogies are analytical ability items.. You exhibit palrcd :
elements, such as (dog,, puppy) (cow, ?). The subject, in answering
this properly by setting “calf” in place of the question mark, shows
that he has deduced the rule. Elements were cxhibited here which

gbey @ rule, but it was not said explicitly w}\at the rule is; the tester

" infers from- the %e:spcmse that the subjec:t has a correct perception

- of the rule.

In an czc‘hzevemenz item, the rulg itself is cxhlbned and assumed to .
be understaad by the subject; the subject has.to operate with the ele- .
ments propesﬂy according to that rule. If the subject is asked: “What
is the sum of 7 and 57* the assumption is he"knows what addition is.
The-intended pmblem is: can he work properly according to the Tule
of addition, that is, can he do what he knows he ought to do? The

;question “Who was the first president of the United States?” is an

" achievement item, assuming the subject knows what “president”
i means and what the “Umted Stalés” means HE krmws what ﬂ'lE réla==

the proper elament which ﬂbLyS thlh rule?

I have recently been 2xplc&rmg these ideas by looking over previ-
_ﬂus]y published results of others on various batterics of tests, since we
have not yet been able to design and administer large batteries in -

“ Israel. There are many rich’treasures to be found in our literajure of

correlation matrices for large batteries of tests, but among the ‘richest
_still are the excellent series of the Thurstones, the very ones from

~ which “pﬂmafygnantal abilities” were first sought by simple-structure.

multlpleafact()f analysis (7,8). I had recently been lDkag at these

--~-large batteries again, and had thought to give you today some pic-

¢ s page 27

Co
oy



O

ERIC

Aruitoxt provided by Eic:

) ;; - § N o . st
L R - R = €

EEPRRE

T eases Teferred go the sounid of the words rather than their meaning; .- —

=

B * 11964 Invitational Conference nii;ﬁst!ﬂg Problems s

" tures of. portions of their correlation matrices, selecting out. a_priori.

the tests which clearly obey — or better, are defined by — the two
facets just discussed: the facet of language of communication (numeri-

mﬁﬂbﬂ?gmemal)mmg facet of what is being done with

" the substance being communicated (analysis or achievement). This

. gives a“six-fold classification of the tests, since each of the three ele-

. ments of the first facet can go with each of the two elements of the

second facet. . |

¢ The tests can vary on othér facets. For example, the subject can be

asked. éither to recail of to recognize an answer. An attempt was made
* to hold this particular facet constant by picking out only tests in which
checklists were exhibited.. A few exceptions were allowed when there
were not enopgh tests to fill in an area. Tests calling only for memoriz-
" ing were completely omitted. Among verbal tests, the rule in some

such tests ‘were also culled. o _ T
_ There are many possiblé facets. For example, within arithmetic —
or even within addition alone — the number of digits per number is
a facet. The number of numbers to be added is also a facet. Thus,
addition by itself is an infinite domain; one can construct an’ infinite
-variety of addition tests which vary among themselves on at ‘least two
facets (the number of addends and the number of digits per addend,
respectively). ‘ o
Not all of such further facets could be held constant because exist-

_ - ing batteries have not been constructed by taking these systematically

into account. Neverthéless,4zuided by the facet-culling strategy, I had
arrived at some pictures for portions of the Thurstone batteries. Seven-

‘teen tests from the Primary Mental Abilities monograph seered to fit

the éulling rules rather well; their intercorrelations are given here in

Table 2. Twenty-one tests were selected: sgilarly from the Factorial

Studies of Intelligénce monograph; thef

Table 1.
My hand analyses of these tables revealed certain interesting cir-

‘cumplexes, taking two languages of communication at a time against

»

the’ achievement-analysis faget. This essentially duplicated, verified,

and expanded the findings Rreviously obtained from Guilford’s data
in reference 4. It was notselear how to unite all these interrelated
circumplexes - into. on¢. picture. The total- picture appcared. multi-
dimensional and too difficult to handle by my primitive (but- effective

- —for ong_or- two-dimensions when there i little error) hand.manipula-
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orlglrlally in some metric. form.

- tions. It seemed best to show you just the subanalyses —the matrices

bemg arranged dﬁerenﬂy fram the pri:sent Tables 1 and Z—EHd )

ganc

gram, and Qhagrarns were drawn fn:im actual EuclldaanLcuﬂdmates

that resulted from the calculations. One big surprise was that only

* two dimensions sufficed to describe each of the cunﬁgu?atmﬁs iThe’

nonmietric' techniqué in general will yield a smaller space than will -
ational factor. analysns even so, two dimensions wére less than
annclpated from the previous attempt to Drganlzé these data. .

had bee
-~ A second surpnse- was that, for the firsttime, we had prgduced actual
emplrl\:al pictures of what I have called a radex!

Now the concept of the radex was introduced over ten years ago,

(1) It didn’t catch hold: for several reasons, one of which was the
lack of a good computing technique for plotting a radex..Many empiri-

_ cal examples-of parts of radexes, especially those called simplexes and
circumplexes, have been published. A simplex is a simple arderz'dmg of
tests, or of any other set of interrelated variables, C‘onsnder for exam- _

ple: addition, subtraction, multiplication and division. Holding con-
stanit the facet of the number of digits involved, there is evidence that
.addition, correlates more with subtraction than-with multiplication,
and least with division; two “tests’ which are closer in their a priori

order also. correlate higher with each other. In a circumplex, there’s

a circular ordermg of the tests; tests correlate more closely with their

immediate ne;ghbgrs and less with more distant tests around the circle. .

-In the radex, both orderings happen simultaneéously. Tests are'in a
two, or«even higher, dimensional space, radiating out from some
center. But still the contiguity relation remains. Tests closer together

in the space intercorrelate more highly, and tests farther apart inter--

“correlate less. The computing problém is: can we find an analytical
way of plotting these relations of nearness and distance? This problem
. has been solved, and the resulting tc:c;h,,,q ue applics to a wide variety
pf problgms not just to radexes nor just to correlation matices, It is

.appropriate for a great variety -of psychcmctnc problems in- which
only

]

We can_see’ 1mmedmtcly now a great viftue of this nonmetric

: épproach yciu can cgmpara your ergmdl data dlractl_y with the final

w3
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N =, num:ﬂ:sl G = geametrifs V = verbal * = analytical unstarfed = alhlevement
: b

bavo: to know how you gc“t fr‘gm ‘one to the other; the gaEd ,‘és;:z of fit
an be checked directly and yisually. . .
_ Figures 1 and 2 are thn\;}aphm equivalents of th; largé orrﬁlatloﬁ

'sﬁbmamcss borrowed fro the Thurstones, -namely, ‘Tables 1 and 2
'tespectively. I hope you will agree that thése ares the simplest faithful
f pQrtrayEls yet made of quch large empirical mathces alnng with those
~of references 4 and 5. T c\vtests tend- to! be closer in a figure as .
" their korrelations tend to 'E Jarger in LH_ cozrgspnndmg tablé The
* fank- Errﬂlauc@, between Uy, distances And table correlations is
about in each case, indicay g clum: e;ansfdctmy fits to the two
1bmattices. "
-+The-tésts classified m—adva' ¢ as bcmg numerical, verbal or geo-.
, et;rmﬂl' \are symbolized by “N,” “V,” or “G” ﬁspgctm:ly Analytical
( ciu:atad by st.lrs an‘ﬂ the uchlevgm’éntgeqs are unstarred,

*



" FIGURE 2

- Data from Thurstone :
Primary Mental Abilities (Table 2)

M = numerical G = gtnmtlrlt V= v:rhal = anilytieal unstarred = achievement

In one battery, there were not enough analytical tests, I ook wts of
achievement .which were a priori more complex than other tests of
their same language and class ed them with the analytical tests to
_build up more points in that region. “This assimed mmplcxny should .
behave similarly to analyticity in the present context, and raiscs defini-
tional and other. pmblgms which require decper consideration at a
later date. - 2 o . i;';‘ &
Empirically m:sw the mmputcr gave the plms of Flguru [ and 2.

The relative dlstancgi between the paints are as they edme from the
t‘:umpu;er I added the circular LC!I’I[DUTQ by considering the detinitional
system.. The blind empirical results of the computer canndt by them-
selves Show a substantive law of formation; they give only dimension-
ality and: ‘distance. Without the facetgd definitional aystgm it would
be very difficult to integpret a plot. .

. L oy .f’fi
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One of thé most striking things about these plots, again to-my, sur- .

prise, is.that all the analytical tests appear in the middle. In cach dia-
gram the starred tests group around the center, ind the achievement
tests go out towards the periphery.

When first discussing the radex for intelligence tests some dozen

years ago,, | hypothesized it would cxpress a radial expansion of

complexity; simplicity would be in the center and expand outwardly
into complexity. Complex tests in different arcas would tend.to be less

correlated with cach other bécause they go off in different directions -

of complexity. The present data show that quite the opposite may’ be
true, although complexity is not the same thing as analyticity (the dis-

tinction between being complex or simple is not the same as the-dis-

tinction between analysis and achiévement), In Tables 1 and 2, it is

the analytical tests that tend to correlate more with each other, as is

shown by their greater mutual proximities in Figures 1 and 2.
A second striking thing about these plots is that the plane seems
to divide into three distinct scctors, one for each language of com-

miunication. In Figure 1, the verbal tests (the V’s) all fall in the upper
région, the geometrical tests (the G's) fall lower to the right, and the
numerical tests (the Ns) fall towards the left half of the plane. Excep-
tions are three G tests, coded as “G(N),™ which fall into the numeri=
cal region. These arc all tests of dor-counting, a combination of
numerical and geometrical concepts. They use dots, and hence are
geometrical by language of communication; but the exhibited rule —
counting — is numerical. '

A similar exception is Test 5, coded “N(V)7"; it gives arithmetical
problems stated in verbal form. Considering our a priori culling rules
for the present study, we had debated whether or not to leave it out,
because of. possible confusion on language of communication; somc
numbers, of course, occur in the midst of all the words. However,

‘Test 5 was retained; it turns out to fall into the verbal region of

Figure 1. It perhaps is better classified,; V.(N), since its language is
most predominantly verbal, despite the fdet that the exhibited rule is

arithmetical. Tt is interesting that the dot-counting tests fell more into
a region corresponding to their rufe. rather than their language, while
the verbal-arithmetic test behaved ‘mostly according to its language.

The same general kind of radex appears in Figure 2 as in Figure 1.
The verbal tests arc off in one region; the geometrical tests tend to be
in another region; and the numerical tests tend to be in a third region.

These figures are from two different batteries. These are different
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sets of testsi given at dnﬁergnt times and to dlff!:rént populatmns‘ )

. Figure 1 is for aghth grade chlldren in Chicago and Flgure 2 i5 for :

university students in Chicago. The correlations of Table 1 were cal-
culated directly as product-moment correlations; the correlations in
Table 2 are tetrachoric coefficients. Samphng errors are also involved
here. But the over-all picture in both cases is the same. Similar results
can now- be seen by looking .again at the nonmetric analyses I had

‘made of data of Guilford (4) and Coombs’ (5). before the computer

fechmque was available, and?before the present radex became

““obvious.” The next step is to study even larger batteriés, allowing

more facets to vary systematically, and to see if the multidimensional
structure predicted by the corresponding facet design does in fact
occur. ;

What are the basic implications of this kind of s.truu:tural analyqls
of interrelations? First of all, for those who have been intcrested in-
factor analysvs this rnay thmw a dlffcrEﬂt lnght on the prublem Thc.
of pgmts It ]ust 0 hdppens that it is difficult to do this w:thnut cal-
culating coordinaté systems, but perhaps we have placed too much
emphasxs on such EDGI‘dlndté syﬁtemq Thg emphdsls shnuld bc: on thg

murdmate sys[grns we have been led to 1ry to call them ° detOTS and

- fo namg them. Considering diagrams such as Figures 1 and 2, I think:

we'can realize that perhaps one should not look at. concepts like

“numerical,” “geometncal " tyerbal,” and ‘so forth, as nafhes of
factors, but. rather as elements of rules for item construction.- Wc: can
give detailed instructions to item constructors on how to make up types
of ftems we want by using these and elements of other facets implied
in the definition of intelligence abeve. We are exploring and using such
facet designs in our test construction program in Israel,

A second important implication is for the problem of pI‘CdIEUDﬂ
If there are external criteria we wish to predict — such as success in
college or success on the job — having a simple map such as in Fig-
ures | and 2 enables us to deduce what the most parsimonious way
may be for accomplishing this. The ideal thing would be to have a

~“ map of the set of criteria as well as of the predictors and to see what
" :the joint map is. ' The combined space will usually be larger than that

for each set alone, since the criteria and the predictors will differ
usually on some facet which is constant within cach sct separately.
That point in the predictor space closest to a criterion in the com-
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bined space can be called the image of that criterion. In general, a
good way of predicting a criterion is to use the tests which most
closely surround its image in the predictor space. For example, if a

criterion’s image happens to be amidst the four points in the lower

right hand corner of Figure 1, then a good choice of a small set of pre-

_dictors is' the corresponding four tests (namely, tests 18, 31, 44, 38).
.- Adding more tests from outside this region gencrally won't help the

prediction much. Perhaps this helps explain why, in the past, people

“have kept réporting it doesn’t pay to use more than threc or four
-variables ‘in. a- multiple regression. Adding further variables adds

largely to sampling errofand decreases cross-validity. But should the
prediction battery be not much more thah two-dimensional, this would
help explain why there is no point in using more than three or-four
variables as predictors.- Knowing where a criterion’s image is in the’
predictor space will tell how best to pick an optimal subset of three
or four predictors. Each criterion will, of course, have its own image,
and hence its own particular optimal sub-set of predictors. '
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'Factor Analysis*

Henry F. KAIser
The University of Wisconsin

The title of this paper is seemingly delimiting: apparently I am only

to talk about the “psychometric” side of factor analysis. This restric-

tion gives‘substantial pause for thought, for what indeed does *“psycho-

metric” mean? Is it unduly restrictive?

First, the term can be used in a negative sense, so that' | am not to
be concerned with recent developments on' the statistical (inferential)
side of factor analysis; conscquently, I shall not talk about sampling
distributions, tests of signigicahcéi and all the rest of the jargon asso-
ciated with tje problem of maKing probabilistic inferences from sam-

- ples of individuals to populafions of individuals; we shall consider

that populations of individuals are available — or, more realistically
— that our sample-population inferences are non-probabilistic. There-
fore, let us first consider the psychomgtﬁc side of factor analysis as a
concern for what indeed is the mathematical model of factor analysis,

-and How, algelfraically, one thinks ubout it. My predecessor on this

program, Professor Guttman, once said informally, “We have to clean
up the algebra of factor analysis before we can, appropriately, hand -
it over to the statisticians.” My successor on this program, Professor
Tucker, has many times said essentially the same thing, Since these
two gentlemen are undoubtedly the two heaviest-of the heavyweights
in the theory of factor analysis, restricting consideration to the non-
statistical side is, in all likelihood, not entirely a sterile enterprisc,

The term “psychometric,” though, has an important, and some-
what more pretentious, meaning — with conndtations that are dis-

* Thls paper was prepared while the author was the L. L. Thurstone Distin-
guished Fellow, Psychometric Laboratory, University of North Carolina.

i
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tinctly of a scientific, inferential nature. Often hidden in the maze of
algebra and computations of factor analysis is the fact that these pro-
cedures are ultimately ' rather Expllcltly concerned with inferences
about domains of scientific content — i.c., that we are faced with the
important problem, beyond murely ‘itatl‘stl;dl description, of attempt-
ing to infer the nature of the structure of a large — usually arbitrarily’
large — battery or universe or domain of variables or.tests on the

- basis of a limited sample: (selection might be a better word) of vari-

ables. In this sense, factor analysis might be called “psychometric
inferential,” and an explicit concern for this kind of scientific inference
is indeed the first problem of factgr analysis. - S
Before I get down to brass tacks, allow me to delimit myself in a
way not suggested by my title. 1 shall restrict mysclf to considerations
of what might be called traditional — or exploratory — factor analysis.

I can illustrate this by glvmg two extreme kinds of situations in which
factor ana].ysns is appllﬁd Often, a consultant is confronted with a

secmingly sincere “investigator” who presents a large table of num-
bers and wants to “'do” a factor analysis, and for which the apparent
principal justification for proposing to do this deed is that the large
table just referred to is ncatly written out. At the other extreme is the
proposed factor-analytic investigation for which every variable to be
included has been subjected to the most scarching rationalization and,
with this case; the hope fs that very spccmc hypotheses can be adjudi-
cated deﬁmtwg]y The former extreme is, of course, to be eschewed,
while for the latter, there are perhaps more powerful techniques avail-
able (some of which are factor-analytic in nature, thanks to, Professors
Tucker and Guttman). Thus, I would like to put in & plug for stcering
a middle course and suggést that factggwanalysis as it is usually known
enjoys its greatest justificationyas an @16!’;&01’)’ tu,hmqut; by which
the variables under consideration all ¢njoy a reasonably well ration-
alized, but not necessarily certaim, probability of bc.lnnyng to. the sci-
entific domain of intercst, Jnd the structure of which i L‘s‘it.l’ltld”y
unknown. .

From this viewpoint, factor analysis is an unpn.u,nuuus “bringer of
prtllmmary order out of well-perceived chaos,” a technique which
is capable of generating ideas rather than pruvndnmf final answers.
Thus, be reasonably — not compulsively — careful in planning a fac-

- tor-analytic - investigation. But don't take your results with such

seriousness as to preclude turthu—pmhdbly morg pgnumtm;ﬁz
andlysls

[mge a8
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It is convenient to divide the theoretical problems of factor analysis
into two groups: (a) those concerned with finding an interesting fac-
tor space, the so-called communality problem, and (b) those con-
cerned with finding an interesting basis (coordinate system) for the
interesting factor space, the so-called rotation problem. It is almost

’accuratﬁ to say that thgse two problt:rns, cﬂnceptmlly, are mdependsnt

."'D N. Lawley in 194(‘1 gave what we now n:mgmz;. as onc defini-

tive solution to the problem of factoring. This is his famous maximum

likelihood solution. Subscquently, much work has been done with his
procedures, particularly by Lawley himsclf, and by Rao, who, in
clarifying and specializing the method, renamed it *‘canonical factor
analysis.” It is perhaps best described in Rao’s terms as thé solution
of a certain problem in canonical correlation, and operationally as a
principal axes solution of a rescaled, reduced correlation matrix. That

“is, the correlation matrix, with communalities in the diagonal, then

hag the variances of the variables changed in a way to solve a f#foblem
in canonical correlation. The result of this rescaling, or change of

-metric, has the most important’property of leading to solutions which

are invariant under any rescaling: the solution is scale-free, different
from many traditional fdgmrmg m;lhuds—;g that anachronism.
the centroid method.  °

Now the Lawley-Rao method, in particular, rescales in the metric
of the umqu& parts of the observable variables, but to obtain this pro-
foundly important property -of !at.c:unng scale-free solutions, it is suffi-
cient (but not necessary) to rescale in the metric of the unique parts;
one can go to the other extreme and rescale in the metric of the com-

" mon, or communality, parts of the obscrvable variables. John Caffrey

and I noticed this a a couple of ycars ago; more accurately, we noticed
nothing more than that one could writc down an cigenequation par-
aiiding Rao‘s Jnd wondu‘gd |f 1t meant Lmy[hmg Appmml_y it
wards ﬂzscalmg, we found that we were, in sulvm;; thls afflur dcturu
mlmn&, common factors which successively have maximum reliability
in the generalized Kuder-Richardson sense — i.c., factors with maxi-
mum “alpha,” to use Cronbach’s term.

For those of you who are interested in more detail in these two

‘scale-free procedures for finding arbitrary factors, let me refer you to

1

our forthcoming paper, “Alphd Factor Analysis,” in Psychomeirika,
I like to think that this paper is quite readable; I would be the first to
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admit that our very psychometrically oriented proceédure undoubtedly

" enjoys ‘its principal justification today because it was provoked by

attempting to imitate the work of Lawley and Rao. 1 would:hope that
those who read our paper will be ablé'to provide Caffrey arid me with
more incisive understanding of what is going on.

Roth attacks: described above for the communality problem were

~ developed most fundamentally under what might be called the “‘pure”
. .factor-analytic model off L. L. Thurstone. As many are aware, there

are other models, factor-analytic in flavor, giving factor-analytic-like
results in practice, but which are not strictly factor analysis. [ refer

. here to'the monumental work of Hotelling in his component analysis,
and to the monumental work of Guitman in his image analysis. My .

reference above to the problem of finding an “interesting factor space”
rather than a “‘common factSr space” wag deliberate: T most certainly
do want to talk-about both component analysis and image analysis,
because practically these methods will yield results which differ only

“mihutely -from those obtained under the pure factor-analytic model,

while they enjoy many elegant’ technical simplifications, and in prac-
tice have the tremendous’advantage of being capable simply of solving
the factor:score problem (in “pure" factor analysis, the factor score
problem is insolvable*). % *

I d¢' not have the time. to.describe Guitman’s image analysis; 1 will
only assert — and refuse to stand for any arguments — that his basic -
i'paper i§ required reading for the serious student, .
for all who aspirc to-be-lifted out of the primordial-mire which pre- -
ceded it, Now, Professor Guttman'did not explicitly develop his ideas
\yith direct refercnce to w(}_rk=a= ay factor analysis; this link was pro-
vided by our chaifman,,i!bﬁcssar"Harris“in the most important paper
to appear in the last tep Jedrs on the communality problem.. It is in,
Psychometrika, 1962 ardis alsd required teading. T
What Harris: acm‘mplwg was to bring together many of the pro- |
vocative psychometrig ptoperties of image analysis and show their
intimate relationship:to. Rao’s, version of maximum likelihood factor
analysis — again grébab?gttﬁr termed “canonical factor analysis.”
The crucial. insight here ¥as brought about again by rescaling: in
order 1o obtdin a stale-fred solution, Harris rescaled in the metric of
the ami-‘ﬁ%:x ds! alogfol unique pufls in actor analysis) and
prov&d{sia' s ¢, with the i fc-analytic version of
L} :

b '
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ing about this until I summarize
The three solutions described above 1. Rao-Lawley.

factor analysis, 2. Kaiser-Caffrey alpha factor analysiy, and 3.

Guttman-Harris image. analysis, let me reiterate, all haye’the elegant
propert,y of yielding factors which are invariant under cfianges of*scale

—one no longer need be concerned about units. of nieasurement, as
the same results are obtained regardless.’ Initial factor g procedures
which do not have this property deserve only one treattent: the ash

. can. What then about the popular use of Hntellmgs principal com-

ponent analysis, which does nor have this property? The rule of thumb
of taking only such components of the correlation matrix with latent
roots or eigenvalues greater than one — proposed years agé by me
originally for no really good theoretical reason — has dlsdamfully been
referred to as “Little Jiffy” by some of my thoughtful colléagues. It
turns out ‘though, in a component analysis setting (no unique fac-
tors pﬂstulatcd) that if we maximize Cronbach’s coefficient alpha
rather’than Hotelling’s variance accounted for, Little Jiffy ¢an be res-
cued from the ash can of non-scale-free solutions; more ,{,xactly, ift
we rﬂéximize alpha we autamatiially l‘ésCEilE into thc carrﬁlation

iz

determine scalc: free c:umponents SG ‘more or " less aftér ;hc. fact we
can add a fourth scale-free prg;ﬁdura—rthe popular Little Jiffy —
for determmmg an interesting factor space.

These four methods can be summdn?;d in the fnllewmg two-by-two

table:
Canonical Image
Factor , Analysis
Analysis (4 la Harris)
Alpha **  Principal
’ . Factor Components
A ’ Analysis * (Ligtle Jiffy)

2

All four pracedures involve principal axes solutions, with rescaling;

L EE

all four are scale-free. The two on the left-are “pure” factor analysis

L : 'pagézil
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. and may be obtained operationally by iterating on the solution imme- -

diately to its right. The two on the right in this sense are first approxi-
mations to those on the left, and while they are not factor analysis in

the strict sense, they do yield very similar results to their counterparts.
‘They have the substantial advantage of giving factors which are linear

combinations of the observable variables and thus, of yielding scores
on the derived variables or “factors” with no fuss — in stark contrast
to the absence of a unique solution for factor scores in the purely
factor-analytic solutions. ' :

. Probably the most important side of the communality problem in
practice is the hoary old question of the “number of factors.” In the
foregoing two-by-two table, the number of factors ‘which come out
“paturally” in the first row, for canonical factor analysis apd fer image
analysis 4 la Harris, is Guttman’s classic strongest lower bound, em-
pirically “top many” -— about half thie number of varidbles observed.

For the second row — alpha factor analysis and principal component

analysis of the-correlation matrix (Little Jiffy) — the number of fac-
tors which come out “naturally” is Guttman’s classic weaker lower
bound, the number of eigenvalues greater than one of the correlation .
matrix, usually about the “right” number.

. 1 might say that Guttman's  weaker lower bound, in giving about

* the “right” number, can sometimes give too few, and underfactoring

is a catastrophe. His stronger lower bound, which invariably gives too
many, can never lead to this disaster of underfactoring; overfactoring -
is usually only a mild irritant, which may be cured by careful thought.
I wish that I were able more successfully to promote this idea, but
generally practitioners want exactly the “right” answer for the num-
ber of factors to be given without carcful thought, and that, gentle
readeréi is as unagainabltﬁ: as Eldorado. : .

"I’'m not going to reveal which of the four solutions discussed above
is)the right one; the question really is without meaning. I will say that
four is a somewhat smaller number than the myriad of techniques one
is confused by in the earlicr literature. ’

The result is an interesting factor space, preferably found by onc
of the four methods just reviewed. Its basis, however, is not inter-
esting — being some varicty of (rescaled) principal axes — so this
original basis should be changed by a linear transformation — i.e., it
should be “rotated.” What is the current state of this general problem?
For objectivity's sake, I shall restrict myself to analytic methods; con-
sistent with considering fagtor analysis_ in its traditional exploratory

'
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vein, I shall also consider that-1 am going in “blinﬂ ” searching for af

a structure, ratbt:r than testing for the existence Df a postulate
structure.. - - .
‘In this venture, I ﬁrst distinguish the so-called “érthagonal“ from
the so-called “obligue” case, - 3t:x:ord1ng to the kind of restrictions [
~ place on the transformation matrix. This distinction usually — but not
always — bears a one-to-one relation to whether I restrict thg trans-
- formed factors to being uncorrelated or not.
In the orthogrmal case, present criteria arc -almost invariably of
the form:

QO — wK = maximum

¥
& .
.where Q'is the quartimax function, and K is the function, w ich in
ccnjunctlon wu:h ar wenght w of one turns the cntc.mjn mto varimax.

.contnbutions (cclumn 3
for w = —10, we have prmcipal factor% for w = Oi quartim, <

== 1, varimax; for w = one-half the number of factors, Saunders’

equamdx ” and for w =, all factors have exactly equal

sums of squar&s“Rccently, I have looked at this class of criteria with

ome care, particularly at values of w greater than one, in the hape -

of Dbtammg orthogonally rotated factors with more ncarly eqyal vari-
ance contributions — a hope generated by the concern of snnic. inves-
tigators who have expressed little doubts here and there as to the

. ublqmty of varimax. Unfortunately, I have been @ble to proye that it’

is always puss:bl:: for any trans-varimax solufion where w is chosen

greater than one, cven by a smidgen, to producc anmplcs/m which-

utter catastrophe occurs and two pure independent uncorrel ated clus-
ters will be subjected to a 45° rotation. I have also looked af criteria in
this class where w is generated by the data; here [ have been able
" to-prove that the factorial invariance (in simple cases) wﬂich obtains
for varlmax cannot, in general, occur. | must mn;ludc/ that within
this class of solutions, varimax best does the deed. But] here “best”
has mostly negatw; connotation: the uld r;lmbl; work horsc vari-

pgrhaps better in spec:iﬁc prnbl;ms can bc disastrous in Othcrq
It appears, ther, that further progress in the orthogonal case must

_ Z;)mt: from an entirely fresh start. The most prom

ing development
that 1 know of occurs tangentially in Peter Schénemann’s recent doc-

page 43




O

ERIC

Aruitoxt provided by Eic:

£ e

1964 Invitational Confer -

toral dissertation atke University of fllinois. He may have something
very good for us in the near future.*
Analytically, in the “purc” sense of writing down some fo-bes " "
- optimized function of the loadings to be obtained via a non-orthogonal
_“transformation, the oblique case has been quiet for about five years.
e last serious effort in this line of thought initiated by John Carroll
and followed up by Dave Saunders, Kefn Dickman and me was some-
.thing dubbed “binormamin” by Professor Dickman and presented by
the two of us at the ’59 apA meetings. We discarded it, more or less, -
because of the simply awful cotfiputational problems involved and
because of its apparent sensitivity to the number of factors tetained
(it would seem to collapge the factor spacé if you gave it a dirty look).
There has been a minor revival of interest now that we have the super-
speedy computers:to do the job; it appears that some of our initial
congern was overly péssimistic. The one positive statement I can make
about it is that when it works, it works fine — better, say, than the
carlier oblimax and oblimin criteria, I general, though, any analytic
; oblique criterion is not to be trustéd routinely to give adequate results
“'because of the apparent lack of our ability to apply the constraint of

=

- non-singularity on”.the transformation matrix in the” traditional ap-
¢ rotation.” e oo
t-of singular transformations ‘in the oblique case -
was resolved in thg-sur‘nmer of 63 when Professor-Hatris suggested to
me that we apply orthogonal transformations 6 icliberately rescaled |
and then “mis-scaled” principal axes solgtions. Pafting him gently-bn>
the head, I pointed out that this was of caursc illegal. Smiling sercfiely,
he decimated my conservatism by. pointing out that after such trans-
formations, all the prelimindry scaling can be taken out very easily
with non-singular diagonal matrices. The result? All possible trans-

- formations, and thug all possible factor analytic solutions — involving
uncorrelated or correlated factors — for a given factor space can be
obtained with orthogonal transformations. This is a Big Breakthrough,
for being able to reduce thg,cntire rotation problem simply to one of
applying orthogonal transformations makes the problem rcally trac-

. table for the first time. Already Harris has brought this, ¢ntirely new
framework to bear in solving definitively the problem of cluster analy-
sis. Further applications will undoubtedly be forthcoming soon. Be:
prepared: rcad “Oblique factor analytic solutions by orthogonal trans-
formations,” soon to appear in Psychometrika. -

* Doctor Schénemann is now at the University of North Carolina.
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. J. ; ¢ é,;' .
N A I shall 5t0p now. Let. mg w:lc&s& on an optlmlstu: note, %Dnt think cga
e Im becoming. semle wheﬂ I say that, psychametﬂcally, permd of :

the algebraic e phcatlon Gf traditional exploratory factor ana}ys;s is . .
drang to a close. We are near to havmg things well enough in ‘hand -
i to give thf model to the statisticians. Perhaps pretentiously, I think L.
s can say that we psychgmgtncxans are like Galton, who, when having
the correlation coefficient §uiﬁs:u:ntly under contml cxncgptuall

turned the thing over to Karl “Rearson. .
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Norman Frederiksen and Hamld C‘-ulllks;q (9,

An example’ of the quplest .case for an ldcntlfymg attribute’ Df_‘_“

" observations would be when. :

5,"0f individuals. The score¥ on’ thm test -constitute our crbservatmnq and "

» each.: -observation is' ldsn ;

als Eﬁnstmutc ,;u' Ldeentlfymg classification of these observations, for
i 1 :ﬂhmtmn An alternative Lx*lmpl; is ‘when

" can be’ ldgntlﬁed by thet _
- mode, of ldemlfym;:, classification. A step, up iri (.DI]]P]CXII}’ of classi-
o ficati ccurs: whn, say, a group of’ pc;pph. is given a group of tests.

" Mow Eili:h scor¢ is identified by the person and by the test, thus involv-

* corded in' ;xblc: wnth a row fo

page 46 o : ) 1

Eiperimenis in
Multi- Made,
Faglgr Analysis*

LEDY.{I@BLR “TUCKER -
University, g:jt_?ll?inz}is

. Multhm@de far:mr analysx&ls being dcvdnp;d to hc.lp meet the needs ,

“for a procedure’ ta-search for and fo represent relations existing in,
data from Gbservapﬁns which may be tlassified according to séveral” -
ldentlfymg attrlbutcs Initial discussions of this development appt:ar- :
in the monggraphs Problems in Measuring Change-cdited by Chester

Harris (8)iand Contributions.to Mathematical Fwdmlngy edited by

sm;:,lc test is administered to a- group

tifiable by the individual, Thus, the mdw"

. Then cach score
ﬂq\y cnnstltutgs a

s large number of
it. The group of t

ing two' mgde% of identifying classification. These data may be re-

_mg ggll nf stich a table. Tradi-

”‘Thc: rLsxmrgh rermrlr:d in this mpcr wi
“of Illinois d@t Office of Naval Ru,; HLh undLr ccmlrm:l Nnnr lLHsl (39)

ual and a column for

‘unmtlzc and rgprss;m rela-

#




!

v

Ledyard R.Tucker

group pfrfijiéiviﬁpaIS»,is given a battery of tests on a number of different -
his. means that each’score must be identiﬁed by the indi- -

) DAL - Ok k- SLLEULULE - HMLE JHnda S

"% identifying cladsifications. These data may be thought of -as being '
%" “recarded in a three-dimensional table such’as th¢ data box; illus-
... trated in Figure 1" where there is a row in mode. I" for each occasion,
"~ a column in mode 2 for each test, and aldyér in mode 3 for each
individual. Each cubicle of this box contains one test sgore:.Multi-

-, mode fagtor analysis is__bein_éclevixd_ to trea®data such as those in
this da boxat, . T o

'An extensive variety of situations can be conceived which involve
. three of more modes of identifying classifications; First is the example
just discussed. A second exi#mple occurs when a Wumber of ‘indi-
viduals are rated on a number of traits by a namber ‘of fother. individ-
©++ ualsyan a'n'alysis of such data Will be presented. Aniihemaﬁve’ to the
' preceding ‘examplé is when cach of a number of indtviduals is rated
. on a number of personality traits in different kinds of srations. An
" extended example would involve four modes: persons, trdits, occa-
" sions, and situations. In this cxample, occasions might be interpreted
.- ..-.as particular periods of life’such as entering first grade, in the middle -
~of first grade; toward the cnd of fifst grade, ®tc; The situations might - - .
- be: in the classroom, on the play yard, at heme, etc."Such a study
~might have extended relevance to developmental psychology. A third
" exfimple could be when indjvidtials arc learning a complex task on-
which 2 number of different scores can be takeh on a number of trials,
- Such 'data constitute oyr second cxample to be presented. The third
example of analysis to be presented involves’ individuals imagintng

. that they are jn a number .of dif@¥ent situations and indicating the  °
extent of :response for different modes of -responding while in these .
e situations. o ' S o

- Figure 2 presents a schemiatic rcprgiggmtion of the r;lhrggf%nude

factor model. There is a factor matrix for cach mode of identifyin
~ classification, modé. 1 on llg._‘c left, mode 2 at the rightiﬁid médg'§

Las if in depth. Each gf thcsa{‘,_t‘gcmnﬂmlric‘:cs relates. the observed

~ “variablés of the mode of identifying classification or factor variibles

-# for the mode. Thus; if method of rating, ce%’z%titutcs mode 1, the rows
", of the mode 1 factor matrix would be the various micthods of rating,
_and the columns would be conceptual methods of rating. The observed
methods would be described in terms of their relation tor these con-
ceptial methods of ra’t_ing.ﬂ%gg the three examples to be described,
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' vations were madﬂ 50 that cnlumns of the mude 3 factd%* rﬂatnx m

2ptuali: dgr ldeahzed lndmduals - B
Lo OBE of- th, developments beyond the procedures descnbe‘ﬁ in- the
mcmagraph Contributions ‘to Mathematical Psychology (9)'is a pro-
: cedure by’ ‘which allowance can be made for errors of measuremenit -
~"-and other influences that affect the measures far each partmulaf com-
blnanon of vanableg in mode 1 and mode 2.”This raises a problem?
bt gy oG t0” T "Commmunality problem - in traditional -factor analysis~.. .
-and results in an indeterminancy of the entries in the mode 3 factor £
matrix. This is analagous to the factor, score problem. “The three factor ¥
ées are tied together by a small core box which gives the rela-
tions” amﬂng the three types of idealized entities. A point of interest
is’ that: the ‘new procedure utilizes a matrix of mean cross products
ity enl"ifangblﬁ analagous to the Camphall and Fiske multitrait- -

[ S ——

ultimethod matrix (1). The examples will _present the mcu:le 1 and
..mede 2 factor matrices-and the core boX for each case.,
**Consider Table 1, This presents the results of an analys:s of mulu= ;
. ;traltamulumethcd data. These data wére -collécted -by Professors
Lowell Kelly and Donald Fiske (5) ‘as part of a réseaich project ot
the selection of chmcal psychologjsts conducted at the, University of "
" Michigan, Data were supplied by rofessor Donald Fiske. The, analy- -
'sis wal-dohducted by Mr. Edward Hofiman (4) while he v,;as a.gradu-.
- até studént at the University of Illinois. ‘The ‘methods of rdting con-
“stitute mode 1;,these methods are ratings by ‘the staff, by the team-
.. mates, and by the trainee hlmself The mode 1 fagmr matrix is given .
“at the uppef left. Two factors were extracted, a general Tactor and&
~ factor’ related t@ the self-rm,,gs. These factors are unrotated pnm:npal
axes, Not: that the staff- and t;ammat;-@bscrvgd methods of rating
are very similar whereas the self- -rating depcnds in; 1Pmt on the general
and in part on-the specific idealized rating method Tor the self.
. Five factors were found for mode.2 having to do with the different
‘traits that were rated. Fifteen traits were sclected from the 22 that
. actually were rated. These 15 were to represent the five recurring fac-
., tors 1dentlﬁed by Fiske (3). The first factor strongly apparent was
‘ ‘the ‘socidl ddaptability factor, the second was the factor seriousness or
" . conscientigusness, the third trait factor was an inquiring intellect,’
- whereas the fourth’ gppcarnd to ‘be emetional control. The fifth ﬁactm‘
 was le;;,;fwell d;ﬁned but appears to be related to self- ass;ruven&s;
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"The Data Box " ¢
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_ ratings would be near average. Another person characterized by "a

1964 jﬂ?lﬁilonll Conferance on Tgitini Prublains

L 2

:

“Entries for the core box are' glven in the lower middle section of .

the table The first: person. factor is characterized by high values for

ada ity and self-assertiveness as rated on the general rating

be rated highly social adaptable and highly self-assertive. “All other

low value in the first person factor would tend to be low in social
adaptability and low in self-assertiveness when rated by the general

“rating factor. All'self-ratifigs would be near average. ‘The second per-

son factor is characterized by a high posltwg loading on seriousness

and conscientiousness and a high negative loading on self- assertlvc-’

ness when rated by the general rating factor. The third person factor
also involves the general rating factor and positive values for an
mqmrmg intellect and self-assertiveness. The fourth person factor

brings in the self-rating ‘method factor to a greater extent where.the

* individuals high on this factor rated themselves high on inquiring in-

tellect and emotional control. The fifth and sixth person factors: involve

* 'the emotional control as rated on the general rating factor with dif-
. ferent combinations of seriousness- -conscientiousness and self-asser-

tiveness. It is of EDﬂ‘ildCrab]E interest. that the sclf-rating factor is
involved to a marked extent only in one of the person factors, factor

four. This person factor may represent the difference between the way
a person Vviews himself and the way others view him. We may sum-

marize the results; then, as indicating a fairly strong communality of

_ ratings by the different rating methods in the general factor with the

self-ratings diverging in purt only toward the sclf-rating factor. “The
trait factors are relatively clear and identifiable. The person factors
indicate an arca within-which the sclf-ratings diverge from the ratings
by the staff and teammates. .
Results for our sccond example are yvm int Table 2. The data for

* this analysis were taken from the Psychological Monograph by James

Parker and Edwin Fleishman on the Abiliry Factors and Component
Performance Measures as Predictors, of C‘nmplg*x Tracking Behavior
(7). The tracking device employed was, constructed so as' to simulate

.rnu;;hly the display characteristics and control requirgments of an
Epcrfnrmancc

airborne radar intercept mission. Time of the tracking
of cach \UbJLLI was divided into a number of trials, On each trial four
measures were taken: a mcasure of horizontal crror, a measure of
vertical error, a sideslip error, and a time-on-target measure, Data for

- page 50
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~ person factor and near average on the remaining person factors would .
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1964 invité“anil Sc}nﬁrgh(za on Testing Problems

ten of-the trials were presented in the form of correlations in a matrix
analagous to the Campbell and Fiske multitrajt?multimethc:d correlass -

—————fion-matri en rrelations in_ this’ situation is

- that the. andlysis involves consistencies.in deviations from, the mean
learning curve for each measure, - o o .
" Mode 1 was concerned with the scoring measures. Again there were

" two factors. This time one of the factors was related to direction errors

. involvipg the horfzontal errors, the vertical errors, and ‘the time-on-

e t_;arggfﬁe‘sepqnd measure factor was related to sideslip control in-

‘ s vqlving the sideslip error and time-on-target. These. two factors indi- #
. cate-symarked distinction between the two aspects of control in this

tracking test. ' - o
. The mode 2 factor matrix is.for trials and-appears at the upper
. _right of Table 2. Four factors were apparent, one for very early leamn- -
ing, second for middle early, a third for middle late, and. a fourth for
- very late trials. These trial factoré constitute standard patterns for dis- -
_ crepancies from the mean learning cuives; = « - ,
. The core box is at the bottom portion.of the table. There are seven

, person factors, representing seven dimensions of individual differences
-+~ - -in-performance-on this complex-tracking task. The first four person
factors involve the direction error factor. The first person is for very
early performance on direction crrors, the second is somewhere be-
tween middle -early and. middle late on. direction crrors, the third
emphasizes the middle late direction errors, and the fourth factor tends
to emphasize the very. late direction errors factor, The fifth, sixth, and |
seventh factors are concerned mainly with the sideslip control: the
fifth factor involving very early performance .on sideslip .control, -the -
sixth factor being refated mostly to middle early and middle late pers
formance on sideslip control, and the seventh factor being rclated to
the very late performance in sideslip control.

A major point of interest is the almost complete disassociation in the
person factors of effects of the dircction crrors factor and the sideslip
control factor. -Only during themiddle late trials factor docs there
scem to be an interaction” between. the direction errors and ‘the side-
slip in discrepancies from the mean learning curves for, the measures.
This independence should be important. to our theoretical considera-
tions of such learning tasks and to our attempts to measurc perform-
)\%,a ance on them. If similar independence of measure factors werc ob-

served for other learning tasks, serious doubt would exist as to the
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equivalence of a number of lcarning experiments when different meas- '
ures of performance were employed in these experiments.

The resulls in Table 3 are taken from an analysis by Dr. Joseph
Levin (6) of situation versug.mode-of-response rating data collected
by Norman Endler, J. McV. Hunt,'and A. J. Rosenstein (2). Mode i .
involves the mode of response. There are 14 differcat listed modes of ~ -
response given in the upper portion of the table. Eleven situations are
shown in thé middle scction of-the table. The task of each subject was -
to imagine that he was in each of these listed situations and to rate the

__.extent_that he would respond for cch of the modes of response. The
rating scales were from 1 to 7. The ratings were standardized over:
individuals for each mode of tesponsc within each situation. :
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vatmﬂs as' to dlﬁerent types of people c:me, a very shy person; two,

_ a person. WhD 15 generally exhilarated; and- three, a kind of person’

T- ”etwehn%nterpersanal—and%nanlmate_type
of 51tuatmns T submit that the existencerof these: types of people

‘raises real. prablems in the_ development -of psychological theory ‘as

. related to the situation and the responses of individuals to these situa=

into account the various kmds of .individuals involved. It does ‘not

“ that must be .made forthis study is that the data are the ratings by~

“being obSErvéfL One might argue, then, that th;

tions. The psyc:halog‘ical theory must be sufficiently complex to take

..appear that a simplifiedigo eral theory,wnll be adequste A pastsc:rlpt

the subjects when they imagine themiselves iy the particular situations.
A muc:h n:mra Ex{tenswe study in whlch thé mdwxduals were acguslly

& Would
I ‘fﬁ

' Iﬂ the three studies répm'ted the factor matrices for modes 1 and 2 .
.tend to confirm previous results and observations. “The values in the
core box, however, tend to brmg out newer statements of relatlon
One might take the view that th mode 1 and 2 factor matrices are
dealing with relations’ of a mo istirface Lype and that *ff'le ore box -
- is-dealing with. deeper and morg subt. relations. , Thesg telations in
the core box should have more general. effeets : h i:»henomena
indicated
_derstand-

in the core begs should be of greater general inte ‘st
ing the phenomena It is my belief that the core boxe
analyses presanied do indicate general effects of consmle:rabla interesf,
in the content arex Df the. observations made. :
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‘Occasionally, while having lunch in the faculty club, some friend 4n - -
, : the “physical sciences wants to talk about the prospects of the ‘be- . *
.+ o+ s havioral sciences. The questions: which are raised. often have sharp.-
edges, For instajice, a physicist once asked me whether T thought it -.
w2 was-likelyPthat the behaviofal sciences will have caught up with seven-- . -
“teenth ¢entury physics by the end of the twentieth century. He went
on to sympathize with our difficultics; adding that it must be trying:
. to &it around waiting-and waiting for ‘our “Galileos” and “Newtons,”™
+ * to say ndthing, about oug “Efnsteins.” oot
" I attempt to parry suchithrusts (jocular, we hope) in a. variety of-
ways. One line of defense which works reasonably” well goes ‘as fol-
lows: Sticcess,in behavioral science research présupposes a high level
- »0f competence in the physical sciences — our work requires the engi-
“neering applications of basic discoveries in theyphysical sciences. These
~ discoveries and resulting applications have been wvery sloy in coming.
% - _ <More_specifically,‘the behavioral sciencgs, for- theif proper develop- .
T ‘mentggmust'have_Subt[§i sophisticated scientific instruments. Entities
.as complex as human Beings cannot very well be studied with the help -
-of the unaided senses and intellect only. v o

L3 8

As'a case in point, 1 sometimes mention digjtal computers: research
_ * instruments which are now playing an im’gﬁr’tant part in the be- "
’ _ Havioral sciences. Such instruments are vital to the ‘procegssing of com-
.. - -.¢plex data, and are indispensable for the rapid simulation of human

i 7 "1 am indebted to Alin Ross Anderson and Richard Kobler for helpful eriti-
cisms of earlier drafts of this paper.
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- unreliable.. Had the: phys;cal scierices done’ their work so that there
' Was an electromcs mdustry in the early ISOD s, we would have had

_ 'been an uncans:lanable delﬁy in thef’ﬁsé’v,eloprnent Df chgital camputers

ot Q:ﬁar Khayy;miﬂiaara
* . . o ° ﬂ’

functmns su:h as hxghersordef' problem salvmg I claim that there ‘has

tween ISZB and 1839 by Charles Babbag& | prot’essor ufi.mathemstm,

~ at the University of- Cambridge;:he called his mdchine an “analytic

engm" " 'chaver, asa mechanical contrivance it was a ‘failure. The.
clumsy wheels :and ‘cards which he; spught to: fise.-wete too slow and

,,,,,, knd think of what the
analysns of all thosa data mlght ‘have meant fo the devalopment of
empgcal research .in the behavioral s¢iences! But, alas, weé have had
access to hlgh-speed computers only since World War II, and most
of the time the physncal scientists themselves were using them. As caf-
be readily imagined, it is not leﬁcult to furnish examples other than
that of the digital computar so as to fill out apy conversation and

_ sxhaust the patiénce of the interrogator: there are many other tech-
" nolaglcal innovations, for instance, carbon-14 dating, now being used -

; inthe social and behavioral sciences, which were only recently derived
5+ from fundamental research in the physical sciences.

@&

Nevertheless, even if one succeeds in putting off one’s colleaguzs,
-the nagging question remains, “When will our ‘Galileos’ and ‘Newtons’

appear?”’ What is more disquieting, if serious thought is given to such_
- questions, Galileo's*experiments, which werc important for Newton,

did not require complex instruments. As: “Alfred North Whitehead
noted, “So far as experimental skill, and delicacy of apparatus: were
concerned, this expes
of different weights, if released simultaneously, would reach the earth
together] could have been made at any time within the preceding
5,000 yéars“ (1). Galileo's and Newton’s tnumphs dcpended on clear
reasoning and mathematical imagination, not on scientific Eqmpment
ould also? consider the distressing possibility that these giants
mi ave been thrown off stride had thcy had ‘'more precise instru-
mgnts—wnh -greater precision of measurement, they might have
discovered that their theoretical model and empirical data did not qLﬂtE
match. They were saved this t:mbarms%mem by -the crudity of their
scientific instruments. :
It is eertainly true that as the physmdl sciences dcvelﬂped fmm

* their early striking Successes, they came to rely more and more heavily

upon a complex technology in the cnnduct of their research, a tech-

' S L,__‘xa‘ : ' - pag&‘ 59
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m:»lagy whxgh they helpéd ;:reate i E,xperlmemally devel@ped machmes v ll
— stxmulus tﬂ impartant theoretlcal wurk As J R

involving: heat, prcssure, vapnnzatmn, ‘and ccndensancn _
: mple and orderly fashion, gave trelendous impetus to.
'{thg' very pﬁwe, _and general science of thermodynamics” €2)." As
am:th f;xampleflerce traces the development of information theory. )
:spnnse to the pmblems of eﬁiclemly Encpdmg messaggs in the - %

.tele phya"d' lephony. L
ords, sometimes theoretical fcrmuiatmns in sciehce. have.
ansen mit Df our -attempt to understand and to control mansmades
f\nc ’s;@sdevmes 'which originally-weggcreated with little upderstand-
' ’theu' prmclples of operation. Thig latter . point bears further
‘Benjamin Frank’lms kite experiment ccnmbutéd to our’
ig of the connections between hghtmpg and’ electncnyf
but dld ot presuppose a theory which app[léd to-both;-only - hynch.

% It" seems reasondble to conclude from the history of science. that
: there is a-partial mtﬁrdependancy between *theoretical formulations, -
smtable “scientific_instruments; and tachnulcgy Sometimes pure, ab-
strat: ‘renamnmg goes. a longiw even in the absence of claborate: .
3 mﬂchamcal mventmns thcms::lvgq are thg sub-" - '

. less} thrég thmgs stam':l out as far as the b&havmfal sciences: are con=_
= ﬁerngd: 1). they, havé been n’iarked by the abgence of mathamancally
ngcri us theoretical breakthroughs 2) they havc not pmdm:e;l much
" in‘the way. of practical inventions, and 3) it is only in recent times
“that' they have: benefited %ubstantmlly from developments in mathe-

. matics, am:l from engmecrmg applications deriving eijher from other

g sclemlﬁc ,dls;:lplmes or from the csntnbutmns of freec- lam:c; inventors.

At this pot 1 shauld llkc to turn tG a discussion of model construc--
non A the behavmral scie nces, .md some of the relations between

11 say, helped zrmte ral'h':;r:'th.;;n “‘rcalcd
~maverick mvem who stood outst
. . ing importaht u:mlnhutmm m
- - Edigon.. ‘

“Yage 60



O

ERIC

Aruitoxt provided by Eic:

». questions my colleagues in the phys

o

©

. o . { T . Clmsrl(hayyam Maoore

model construction “and technology. I \mll sUgg,gst that the kinds of
ical sgiences are asking, and which
I have asked myself in the past, ar 1sleadmg These qu;stmns take
it for granted that model construction “in the behavioral sciences will
take the same general path that has been ‘takentin the physu:al sci-
ences and that these models (thnugh there will be substantive dif--
ferenccs) wil] first be formulatad m the mual axiomatic manner:

gue, on the other hand that we have bu:n looking in the

wrong place for theorcllq,'il leads, and that we have not recognized

_such t-eorellcal slruclurts as uus[ even thouEh mdny of them h;lVE

other way) we are vegy much like the hsh in the stmry dhuul hsh.
becommg c1enllsls S(Smeone once umjguurc:d that lt h*;h were m

.~among the would discover wuuld be water, In a. 1 similar way it is my
position thit our theoretical ideas about human Hehavior are so largeiy
ingredieds of the medium in which we live, ourselves included — we
are, #0 to speak, made out of models of ourselves — that we have
at-difficulty in dlstlngunhmgj betwedy DuTstL nd our theoretical
formulations. We not only swim in.a medium of abstraction, but un-
like fish, we are in part made out of the same stuff.*

Let me turn to the task of specifying the major outlines of th; point
of view about'model construction which I hiave in mind. In a number
of papers (7)(8)(9), Alan Ross Anderson and 1 have ur;:L,d that we
cease looking at the ordinary human being as.an’ atheoretical or a
nontheoretical or even amantithcoretical creature. Behavioral scientists
generally take the stance, that the ordinary. min, a c¢itizen in good
standing in whatever commumty he may live, has very little in the

way of intellectual resources to guide him in managing his affairs,
. He is credited with hawing some folk sayings and aphorisms. Behav-

joral scientists are quick to poiat out that cven these blunt conceptual

eing is counterintuitive. It also may be
ause it is a perspective from which my
i number of inventions which are use-
ful in the behavioral sciences, for example. the talking typewriter (3), and it has
been productive of some formal work in mather itical logic (4) (5) (6). No
claim is made that this perspective vields these products as strict deductions
from an axiomatic scheme nor is the-claim made that it is the only per-
spective which woyld hz;ve yielded these same results,

2 Admittedly: the thesis which I am adv
dead w“rong I invite you to consider 1t be
collcagucs and I have been able to n
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tobls ‘are generally contradictory. For instance, “Absence makég the'
heart grow fonder” and: “Out of sight, out.of mind.” In addition to

these saws, “'the_gyerage man” has some practical knowledge, some. -
skill,at rule-of-thumb r&i‘i‘gicﬁing,‘ and if he is really hard pressed fibout

‘something,~he can fall béck on' various tradition-based explanations.

~ We would like to suggest a diffeferdt view of “Man.” We believe
that early in human history, pmbably_at about“the same time man

,developed tratural languages, he also createdsmodels of the.mogt im-

portant features of his® enyironment. These were abstract miedels,

i

i

which collectively covered relations holding - between 1)  man and g5 -

fature. — insofar as nature is nbt random —2)"man and the random_

or chancy clements in experience, 3) man in his interaction@ rela-
tions with others like himsclf, and finally, 4) man and the normative
aspects of grdi#p living. Structurts falling within these four classes™of
mqdels were created by unsung Newtons, so that there does not gxist
a society, however primitive, that does not have cultural D%a]k’:cts fall-
ing in these four Tategories of models. [For an explication of thevcont-
cept “cultural object” see (10).] b :

g

tw Every society, as far back as we have any evidence, has. puzzfes P
%:glations. Every sqciety
r

hich stand in an abstifact way for man-natur,
has some gltmes of chance. (According to 0 view of the matter,
games of thance are abstfact models of the aleatory aspects of exist-s.
ence.) Every society has games of strategy iri khe sense of von
Neumann [{11). These games capture some ofs the peculiar features

of interactional relations among men, relations in which no pafty to

an encounter controls all of the rcl%vant-variablcs upon which theX” .

final outcome dcpgnd?s, though euch contrdls some of thesé vartables
and each participant can take account of the potential actipns of

" othere involved in the same situation. Every, socicty has “aesthelic

entities: art forms, which we claim give, pebple rhe opportunity to
learn’ to make normative judgments about their cxperiences. Allfso-
citties make use of these cultural objects in the socialization of the

- young and for the re-creation of recreational enjoyment of those who

are older. Simple forms of these models are intermalized in childhood,
and morc complex vé‘f?siuns of them sustain us in adulthood.”

———— ) . »
31t should be pointed out that until mathematicians created formal an

“of the structure of some of these models, their depth and, subtlety were not® -

appreciated fully. Of the four classes of models, two have rectived adequale
formal analyses, namely, theories of® probability have all games of chance as
models, and the various theories of games of strategy have all pames of

¢ » 1
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t ‘& From thE p«:) it (;i% view p[&SEl’ltEd here, the ordinary. man in any
" "g. society should E tho t ‘of as having in his mind (if you are of a
* school of uught wi grants him one) at least four classes of
; ) xﬂbdt:ls yhich he can’ use in. a highly abstract way to guide his be-
’E"é s havior.* 'From this stagdnpgmf it probably would not have been pos-
- sible &f mankind to devgloP com@plex civilizations without these ab-»
. .stract folkymodels, We meke the assumption that having these miodels
"a -wasa nﬁ:cassa:y ition forsthe development of complex sacieties —
) Avlthcsut ‘these atithgictions, man would have been lmprlsgnf;d in small
~ geoups, not unliké bands of especially intelligent baboons. #
5 But historigally s cakmg, man not only deyeloped these fascinating
) conceptual structurd®; he also devised suitablé techmques for seemg
o toit thft theyswere ﬂ]ﬁt&fﬁd § would like to point out. that, for. thé
' 3mmt part one learns, but is not necessarily.taught, to play with folk
mcdéis What is tsught are the “rules of the game.” Once the rules
43 'ar& understood, bach participant is largely op his own except when
L the rm;!deks are p’:r!{EFELd by professionalism. B :
i _ In every society there are social norms which clvstmgunsh between
% Qgermus matters, on=the one harfd, and fun and games on the other
y o -'(i'renefally, specific, times and places are seY aside for the enjgymem
of thesagfdlk models. Also, the stakgs for winning or lcﬁmg are kept -

P

» - strategy as moggls. The formal treatment of puzzles is not in as satisfactory
L a condition ‘as m‘E games of chance and gamgs of strategy; however, we have
suggested that the I@nrmspf natural deduction may be appmpnaiz here (12).
: When it comes 1o Résthetic objects. gvervene is af sea and it is not knuw
b ogn whether - formal dﬂﬁl)&é& of aesthe{ objecfs, should such analyses prove
LW pnsmbl‘e will result m n ong or more dlsllncﬁ classes af t?leﬂnes We shuuld»
bear m;mnd that until th% work of von Mgumann, no one was+n a positi
to drﬁ‘w %heureﬁ:ally cntsnt dlsllncllﬁﬁ h\:twacn ggmes nf t:ham:e and

games of s'ffategy oy =

. 5 & &5 ;
' 1 l[{;éﬁamly is Imext (h‘é ordinary cmzenﬂs the last ﬂE[SQﬂ you should ask
“hbout how hE gizes UP situations and’ makes decisions. He 'has had lmle
= tralmﬂg in Lheu:reu:a] dlsc?'%ei and i rcqmred the highest order of genius” . ?
v to carif through saund formi®l analyses of these familiar; agullural products, a
It is interdsting to p: too that none of llj;. four classes of ‘models calls for
very, much m the way of technolopical axpcmse in fashioning the eguipment

used in configiction with 1hem1—f§vr example, bits of wood will do, for checker

};q:;’-’ "5 pieces. -1t is ‘clear that the phi¥sical tide of these fgk models is trivial, well
. » .- within the lcchn@léilcal cc&mpelﬁngs of t;xrly man. R ¥
v - e » % gngge 63
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ey at some noMinal value insofar as profit and loss egter in. In addition,
, there are norms which regulate expressions of feeling and emotion
@ with reference to using these folk models. During the course of play-
ing with a model, one is permitted to experience a fairly wide range
of feelings and emotions, but extremes are excluded. These models,
as it were, serve as a school for emotional expressions — this.is the
_kind of school in which boredom -is unlikely and uncontrolled emo-
~ tional frenzy is forbidden. All in all, the set of norms governing the
+ 7 use of the models dnd the models themselves have proved so suc-
cessful that people have to be prohibited from playing too-much,
despite ‘the conceptual depth of the materials with which they deal,

=3 et

~ Now, someone might be tempted to ask the following question: ¥If
- you think so highly of these mogels as guides to action, and if they -«

indeed represenf abstractly so many salient features of human exist-
erice; why should we not rest content with them?” My answer is that

these models did indeed serve man well during most of his history.
'However, there is something radically wrong with them with respect
to their present theoretical relevance. So long as the Drginag fnarg .
lived out his life within the context of a static social framework these
model, matched his world —the models themselves are essentially
static Bntities, For instance, in any play of the game of-chess the rules
— that\is, the boundary conditions — remain constant. There may

> 'be plenjy of lively action going on within_this stable frame of refer-
ence and the participants may feel 2 wide range of emotions, but the
rulci are both fixed and inviolable, in a normative sense. If you are
working a puzzle, say a jig-saw puzzle, the picture g0 be completed:
does not change as you work on the puzzle, and the pieces pfé'sﬁvéi;
size and shape constancy. If you go to see a play two nights in a row, .
with trivial variations, it remains the same play—the actors do not
change their lines because you have seen it before; though you may
" appregiate it more thoroughly on sceing it the second time (assumiﬁg
* . it'js an interesting play). -

, v

Y\»- " 3 The basic point I am attempting to-make is that the folk models

. mirror the stgtic quality of unchanging or imperceptibly changing
e \d page. 64 ’ -
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societies. The folk models in this n,spec:t are like the N"i‘:wtomgn\cnm
EEptanS of space and time — both presuppose a frame. of reference
whlch is invariant with rgsp;ct to all that goes on within them. -

I scarcely need to remind you that we no 1D%Lr live it such an
absolutlsm: universe. Since World Whr I there has been a massive
acceleration in the rate of social change — an acceleration so great
that it is difficult to graph it. This fact is now appreciated by most ‘of
us, although we are not prcparcd as yet to dgal with its consequences.
From this standp@fm it is not inapprepriate to divide lruman history
into two major periods, before and aftef this rapid acceleration got
under way. The primitive period of human’ history ends in the 1940’
and the modern begins then. It really does not make much difference
what scientific, technological or social fum:tlcm you care to consider
— each has gone off the graph and is qhnatmg upward We now live
in a truly dynamic era and the most serious question which faces us
is whether we.can maintain a stable dynamlg equilibrium.

Turning again to folk models, it is my point that they tend to
inculcate an abstract conception of the world which is incompatible
with a civilization in acccleration. The challenge is to create new
models appropriate for these changed and changing circumstances —
we need dynamic models — and these models must pass the stringent
test of being enjoyable to their users. It is essential that people have
to be admonished to put them aside.

I have given considerable thought to the pmblt.m of devising suit-

- able scientific models to replace the traditional folk modecls. [SCL (13
as a first effort in this direction.] The “rules of the game” must be
changing ones, yet it will not do if the rules simply change arbitrarily
or irrelevantly. The successive sets of rules must bear some plausible
relation to one another and to what goes on in the course of play. If
you give serious thought to the problem of devising dynamic models,
and ! hnpc that you will, 1 believe that you will come to the conclu-
sion that it will be very difficuli to create such models without exten-
sive employment of the latest developments in technology. We cannot
imcrrup[ the ‘players over and over again to explain new sets of rules
-—— it is no solution to substitute one fixed frame of reference for many
fixed fmmcs%f reference. Instead, the player will have to discover that
the old rules are, for some reason or another, not quite working -— he
will have to tind out for himself that somecthing has gone wrong and .
mducs 4 new mudus mmench thd[ will 'sufhcc, to mect [hE new condi~
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see any way of making a dynamic jig-saw puzzle without employing
some fairly complicated electgonic equipment.

The final point which I wish to make has to do with testing. We
not only want to créate new and more appropriate models, but it is
important to make certain that they have the desired consequence
of helping to fashion a highly abstract, open and creative approach

to the solving of dynamic problems.. If we look at the development of

tests from the standpoint that has been explained here, w¢ can sce -

“that, genefally speaking, they fall in the category of the puzzle model.

Various 1.Q. tests are cases in point. These fests consist almost en- .

tirel§ of sequences of short static puzzles. For this reasen, assuming

the folk-model analysis is correct, we should not be too surprised
if the assessment of peoples’ puzzle-solving abilities should have'some
predictive value fof their behavior in everyday life. However, ‘since
most tests in current use-do not measure skill"in handling the other
“three classes of models, we also should expect a good deal of unex-
plained variance — and we are not disappointed. L

" Even if those who are interested in test construgtion were to build
tests for the other traditional folk models — a demanding task in its
own right — the opportunity still would exist for building tests for the
projected dynamic models. Since these models are, for the mostéphrt,
simply speculative notions at the present time, there is "an f—
tunity for model construction and test construction to work hand in
hand. And since the new models would have no traditional warrant,
it is doubly important that they be tested as they are developed. It is
my opinion that such new tests, like the models themselves, will -re-
quire a full employment of our technology.

To re«:apituiatc:, let me say that there is a sensc in which out con-
ceptual grasp of what is now the subject matter of the behavioral
sciences exceeded our grasp of what is now the subject matter of the
physit:al,ﬁ:iences for most of human history. The folk models created
by now-forgdtten geniuses rcpresent theoretical schemes which match
the modern constructiofs of the physical sciences in subtlety. rele-
vance, and applicability. These folk models are, strictly speaking, pre-
scientific creations \éhiih were essential for man so long as he lived
within the framework of fundamentally static social orders. They are
antithetical, however, to the needs of Societies in rapid acceleration.
It ‘i suggested here that what is wanted gre models that are dynamic
and will help in the creation of new. E\pgﬁpilihi‘};i@i problem solving. It

-is difficult to sec how to make sych modgls. without the help of ad- -
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vanced technolagy These models d!m miist be tuatu;l and this requ1rc=
ment has many implications for test construction.

As a final thought, it may be, well to reeall the words of thg per-

ceptive Henry Adams. In- 1905 he. stated i the context of a dlEEu’is
sion of sm::al acc::l::ratmn’ that thlS acceleration — o e

.
3

prolonged one gemzfatmn langer—would rcqu;re a new social:
mind. As though thought were common salt in indefinite solution -
it must enter a new phase subject to new laws. Thus far, since ‘five

or ten thousand years, the mind has suu:c,safully redcted, and noth;

ing yet- proved that it wnuld fail to redct = but it would need to

jump (14).
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MarTIN HAMBURGER
New York University-

There are several vantage pcmis for viewing applicatién‘ of measure-
ment to problems concerning the culturally disadvantaged. An obvious
one would be from within the*science and technology of measurement
itself, which is the context of this conference, the bids and the avenue
of contribution of its sponsors, and the vested interests and profes-
_smnal ]Eg cy Qf its p{il’tlﬁipﬂﬂ[‘: HcrE one mlght rush pcll -mell but

of SPEElﬁC abilities and the SLdl‘Ch for their furn:tmna] utlhty
Another vantage point would be from the frame of reference of
- the cultura]ly disadvantaged. as a significant social force. This would,_
involve, of course, our broader societal concerns with such problems
as urban poverty, minority youth, civil rights, integration, unemploy-
ment of marginal labor groups, or manpower training. The urgent
social and economic forces and the concomitant national concern lie
most certainly at the core of the recent surge of interest among social
"o+ stientists; the same forees dictate solutibns much more frequently
_than the efforts of social scientists. I-historical perspective may
therefore provide a rgpldly shifting definition of “disadvantage™ which
is sometimes a minority group problem or somctimes a function of
economic and population trends that arc shaking our social order. :
- No discussion of cultural disadvantage among psychologists and
educators could ignore either the social-historical domain or the meas-
- urement technology which we employ to identify and describe dis-
“ advantaged individuals. Yet there is even another vantage point which

‘The wntr:r is indebted to J. A. Davis for cntn:;ll review and editorial augA
gestions.
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1964 Invitational Conference on Testing Problems

would seem particularly useful, for it brings to light certain crucial
" Jssues which have ‘pervaded the rapidly burgeoning literature-on cul-
tural deprivation and at the same tithe reveals how cffective resolution
of those issues has been conspicuously by-passed. This vantage- point
is that of the counselor. o :
The .ferm “counselor” is used here:in the generig sense of the pro-
fessional -in schools and in public or private agencies who is con-

cerned ‘with the educational or vocational development of individuals.
As such, the term subsumes many change agents who are dealing with'

" .the problems of human deprivation and Iearning deficit as well as

with the compensatory programs designed to reverse the process of
‘deprivations, But. the unique aspect of the counselor’s role, for-our -
.. purposes, is that he must be dedicated to"optimal development for all.
The all is. néw beginning to include, in practice, the cufturally dis-
advantaged. And the counselor must now view thie. disadvantaged as
¥
It is.not the pﬁi’p@;ﬁ:‘ of the present argument to suggest that there.
may, be something mtagic in the counseling process which yields a

% “brave and competent new self*where fear'dnd impoverishment cxisted- -

‘previously, It would also be patently absurd to attempt to show that

* counselors have® learned more dbout their measurement tools than

the psychometrists who have developed and researched them. Nor
can it be maintained' that the typical counsclor has a rich background -
of experience with the deprived, or that he is free from negative.
biases which gesult in' a devaluing of members of groups who scem
unable .to achieve or to produce in standard ways, Counselors, like
other helping professionals, have been employed by, and addicted to
the views of, the “power structure.” In fact they now find their job
more. difficult precisely because it more frequently includes the dis-
advantaged. ) . .

Today, as a nation in the midst of an ideological crisis, we are
revising our premises about human potential as a result of social, eco-
nomic, and moral revolution rather than new discoveries of unusual

_ abilities or of new outlets for traits heretofore Jacking in application.
While the general public has other options, it is the counsclor’s func-
tion to guide his counselee through rebirth and regeneration, if neces-
sary, and to’ help him find a place in the social system where his de-
veloped capabilitjes may be utilized. Face-to-fuce with disadvantage
in the most personal sefsc, the counsclor fulfilling his function must
ask what measurement offers beyond the somewhat painful confirma-
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. tion that dlsadvantage exists in mca:umbl; units and that the gmn;‘,,
+  may be rough. P
| Measurement is Essenually ‘matter . of scicnce and tqchnul@gy,lt
~ is good science to describe and to attempt prediction from samples of -
_ - behavior, permitting ‘thie objective findings and probabilities to-guide
** further action. We may measure air pollution, for example, or fre-
quency of smoking and predict the incidence of cancer, or we may
GbSEI’V& the effects of harmful food additives or pestlcndcs In the
apphcatxon of measurement to the disadvantaged, however, we go
beyond scientific issues. Althgugh disadvantaging physu‘;al ‘environ-
. ments are clearly ‘revealed thmugh scientific research, the social
impact of the proof provided by science can best ‘be summarized as
pmvacatlve Zt?amf moral Thdignation and very little, ﬂ%f any, action.

o Moreover, the science and tec nalo;_,y of measurement of human traits

are not yet at the level to enable us to make individual predictive de-

' cisions for mest people except yith wide degrees of latitude and error.

- Thus, with leds than reasonable ertainty of pn:du.ncm and with little

- comfort to be gamed from labeling alone, the issues are cvidently as
‘much moral as scientific. In thi current atmosphere of developing |

- the great society, of combating pyverty, of hghtmg inequity, therc are

-, salient issues .of a political, socipl, and economic nature.- It seems

- to ‘me - that these issues are scigntific-technological, philosophical-

ideological-moral, and political-ccanomic-social. .Lct us consider each
of thesef v

The Enluﬁlllls-TaEhnuluglcél [£:1:17T:3 1 h . .
It should be assumed at the outset that theory is pnwutul and lhd[
the oft- pmclalmcd “lack of theoretical undupmmnga notwithstand-
ing, certain theoretical farmulatmm about human_ ability have influ-’
enced practice. ‘I'he considerible body of data about human abilitics
‘and differences reviewed by Anastasi, Tyler, and Super and Crites -
provides good evidenge of theexistence and impact L)L[lluury The '
‘more recent works of Hunt and Bloom reveal that implicit or explicit o
theories of human development, especially the development of intglli- '
gence, have influenced measurement, research, technology, and con-
sequently coupseling practice.*In relation to problems of cultural dis-
advantage, the vast literature on the mttlh&,mm of Negroes demon-
strates hqw 5u,m1ng]y neutral “sum[mc data and * nbju.twc th(.ury

' are imbricated in everyday prictice. ‘

. " Even thé most bdsm theoretical formulations have sometimes_been
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: fESpDnSlblE for wndespread fallagn:s in the professmn One example is
*with the normal curve, so tremendously useful in describing majority

populations. We Expect seek, and find those mdmdual;a to fill the
tails of the distribution. Yet Tyler points out that “It is qu:te possible
to change a skewed disteibution into a normal one smnp' 3
" the-test on which 1t is based a little harder or a little easigy, dcpcnd—
.ing upon the direction of the skewn&sa * This is dEff‘:nSlb]L' }fofr mathe-
matical and practical reasons, but TylEr continues: “We know now
that test scores can be manipulated to give.us any sort of distribution
we want.” | '
~ The dlfﬁaulty with the normal curva fmm Lthe counselor’s viewpoint
is not with the -test construction and the nnrmm;: however, but Wwith

the -misconceptions that. follow, or_are fortified by, the presumdbly,

immutable distribution of traits and talents. T‘hus, intelligence is seen

as (1) a dimensionon (2) a scale. Both nntmm have been attacked'

as sclcntlﬁcally fallacious and practically deplumble especially by

Hunt who argues that drawing samples of behavior for evidence of -

such DrgaﬂlZSUDl’ld] structures as’ schemata, operations, and LOFIC‘EPIS

-is more stientific than dimensionalizing and scaling within a vast

domain of human functioning. If persons are open systems in which
\change odeurs.as a function of unspecnﬁabic future conditions, then
the use of diménsion and scale in counseling is particularly serious.
Despite the evidence of Tuddenham and others that, World War 11
soldiers performed considerably better [hdn World War 1 soldiers on
intelligence tests, the normal curve as an cternal, immutable verity
continies to guide our perception of the “particular distribution of
traits in fixed and incwmblg proportions. The counsclor of the dis-
_advantaged, however, ‘can only wonder if the “normal distribution”

has became a mod;rn version of the Procrustean bed on which mdlx‘

viduals have their standard deviations stretched or lopped off as cle—
mal dlstrgbutmn despite its utlllty in other areas, can only- reinforce
the notion that intelligence is like anoil reserve: there is just so muth
of it, and our job is to dig wells and retrieve oil, using our science to -

- sired. Thus, for the counselo? of the culturally disadvantaged, the nor- R

makmg

make ‘the operation maximally profitable. If 1 may inject another .

metaphnr of great ‘relevance to counseling.”we belicve that we can't-
make a silk purse apt of a sow’s ear, but-we ignor¢ the fact that with
modern chemlstry Lar;' We cannot allow. sugh notions to distract
us from renewed and modern efforts to dw;lup and transform pujple

through educatmn and other institutions.
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"_genﬂtypa or innate capacity. Hungf_p,.’n
- posal is that we think rather-in’ terni

Another pmblam results - fmrn .conf sing test perfarmam.a with
this up most clearly. His pro- .-
f phenorype, that is, already - )
actualized capacity. The research studlzs that deal with the prnpnrtmns
of intelle¢tual devi-lol;rnem that are attributable: 10 genes. are most -

iiascmatlng-iat they may serve to inhibit éfforis with d;pnv::cl youth
- if thephenotype is confused at any point with the génotype. 1 fell that

this 1§ precisely what happens This leads us to consider the most

: ' psychometrically respgctful use Gf tests in cnunsclmg, that is, tﬁT pur- .

poses of prediction. - . _ ' : Ty

‘To fﬂllow Hunt once agam

:One- 1mpllcatmn of (tht:) idea that' dEVdnmem - w»%-1% an open-

endsd prﬂcsss put; a lﬂglcal limitation on the “predictive validity.

s .of ‘any personal charac:
' tensm: Predlctign in sclem:e hOWéVf;l‘ lsﬁlways a 'matter of stating

- what will happen to given objects in a closed system fDl' which the
relevant characteristics can be and are fully spe . It*may.
become mssnble to formulate laws which predict the hdmctcnstxcs
that organisms with specified genetic copstitutions will deve:lop :
under specified programs -of encounters with the -environment: It
would appear to be outside the realm of scientific possibility, how- g
ever, to- predict with precision the future chamctugam:s or pheno- ,
typic fate of any organism from knowing merely its present char-
acteristics, without being able to spc:ufy the future cmndltmm under
whn;h it.will live, :

1t scems to me that herein is to BE foundpihe central issuc of all
counseling, but especially counseling of the disadvantaged. The essence
of the cnunﬁelmg transaction is the opening of the sy%lcm — the phe-
nomenal system — as well as the mppurtum[y structure Lcnmprjs.ed of
educational and vocational resources. This view Qf tha; nunsdnr th
Lmly view tenable under our wurkméjjx;
lmpﬂl’[dﬁEE on [E‘i[lﬂg for dldéﬂﬂ‘ils
ment should be used “'to lmpmvg
than “to determiine status.” . ‘

The Emphasls on prediction, so weli-founded for the purposc of test’
construction, validation, and up;ually sclection; lea the, counselor” .
to an illusion about the nature of the “permanent” :;ndnwmem that
individuals bring to counscling. This chimera blocks the entrance 40 .
that mysterious realm which may hold, the seerets of the devélopmental -
and transformational activity which successful work with the disad-

3 Ebel suggests, rather
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. vant%;ed entails. Lest we cgnclude that we are dlscardmg too qumkly

a rigor we have treasured, in the past,'we can also note the rather hard-

 headed conclusions of, Tyler and Ghiselli that aptltudc: tests havs very |

limited predjctive value. That the SUCLESS ‘of traditional tests of scho-

_— lastlc ap‘ntudg for Ere@;tmg achievégaent in the popular educational *-
e -arry-over-to-oth tcsts—and—ﬁthek;entena—ls—sup
portad by Galdmans recent review of 'vocational -assessment. The .
single test on the one hand and the elaboratg test battéry -on the ‘other -

%
certainly merit the same criticism 1f either is geargd to brief *coun-
seling” mtervgews which do hot actwely engage the’ c:hem; as a par-

B tlclpant in the process. Too frequently in the past the fusion of coun-

] and testing, hag amountéd t6 a Pattern of four or five hours of |
testMg and an hour of “counseling. * With the s&:zmuqu dlsadvantaged
" diagn sis and treatment are mﬁmtt:ly more lmpu’rtant than the mis-

placed emphsms on testmg and prdlEtan /And, in this view, the more -

modern. emphasis among leaders in' test theory and constructmn on’

construct vahdity (e.g.; Messick’s work at ETS) seeris more. prom-

“ising. We may fear, however; that it will be some time hefore thé use
,\Df tests to prédu:t and, in the case of the dlsadvantaged,, the use of
"prediction to select out, is désplaceﬂ by the use of tests fol dldgnoms
‘toward undarstandmg and treatment, v $ -

No consideration of the scientific and tgchnelagmal issues would

culture-free tests. In the framework of the foregoing dlscmssmn th‘i"s
- approach promises to be a will o’ the wisp insofar as-it pursues the
unproductive search-for genotype. The culture- fair or culture-fige test

* Is dedicated to the pr@pﬂsmon of genotype. If ‘'we think in; terms of
diagnosis, in terms of point-to-point phenotypical sampling and then .

of - appropriate intérvention, the usefulne,ss for such instruments is
~minimal. To strain toward their deveLﬁp‘hﬂnt is not only to ignore
largely that the rna]nnty culture will pmﬁﬂ in the environments in
which the dlsadvantaged must. opc:mtt: but also scems. most cléarly "a
pl"g itive atterﬁpt to demand’ proof, of an adequaté ggnctype. bgfme
:iestlﬁg in any dgvelnpmgntal program. - .3

PRSI

4

The Ehllnlgphlnnl Iﬂlmggidm. ;nd Nlﬁrnl Lgiuas in ngg;ur-rmmt
Missing in many of the current puhcne§ and’ programis that_aid eon-
cerned with "the dlsadvantaged is a fresh view of human potentlal
The ideology of grear expectations must r:place the seemingly ob-
jt:cuve but quite clearly ideological ccmmntmem to: Hurdles -and cut-

L

fair _or

i
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off described above. The economiog'ef scift
of scarcity. The econemics of abundgar *has unfcrtunately given us-™ ..
very little - more ﬂn the psychology of affluence; the" psychology of ‘ R

-+ abundant ability — of cqgeern. fcsr creating. developmerﬂ Epp@rtunmgs

for all levels along the spectra of abilities -asecurreritly* assesﬁﬁ—s is
'yet wnth us:. P]amly, it is eé!'r.y to . attnbute the wealth we haye to

té" ipofary success, as did Binet, in screening out of the ngulair;é}’StE'
V'IhOSE whﬂ would deter the prggrsrns lmpact on ths Sppropnatﬂly

w: all knew tao that selecuan isa shurt-run com:t:pt W

. »when 1t results in’ the: dEPDSltlﬂg of large groups who can only bé a
" burden to the by-passing society. ' )

The essence of the phlleophu:al ideological, and rm:ral issues ¢
in the appheatmn of .measurement to the disadvantaged lies in the

_ supposition that dur basic concepts of human ability have been drawn e
* from instrumentation which has been developed t& conform to a’

; jparticular view of luman ‘nature, This. view considers the essential

developrm:nt capablhtlcs to be fixed, or genectically determined, with,. .
only relatively llgle c;hange through enwronmental influences pmslble
after the sécpnd Gr third year of life.

T'hus the counselut engages ina St:lf-ﬁhllmg pmphefsy Startmg *

" about tha Etmlogy QP dnsadvantag; he may use the. gcnatype as the
~ model of individual development. The great temptation in counseling
*is to inventory the sort of pragmatig solutions that *;ch:ty has . pro--
‘vided, rather than Lg enter into-thé+veal effort that is mvolved in

altering a process which has always seemed irreversible. |

Another related issue is that we are so committed to traditional con-
cepts and: farmulations and are so persuaded that change is slow that
we fail to notefthose events or scn:ntmc researches  which show radi- -
cally different concepts and formulations .to be vital, dymmu. and

useful. For example, many people in this country harbored the illusion {ym-sf

that the Soviets were mechanicallfinept; we know, becausc it is a pdrt ¥

of our own recent past, what happencd to this attitude when they put }%
a Sputmk up befgre .us, Fhe evidence pmwdcd by Marg;drél Mtad .
of the rapidity with which cultural change in the Séuth Seas moved W
pegple from thg Smm: Ag@ to the jt‘:ﬂp are even mmr(. ggrmane Mnre

. . . pagé’ ?7
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© the great accelerations that could bﬁ induced by conscious, planned -
“processes in chxld devehpment or, to the same point, Kirk’s studies*

b

' »__:wuh mentally: ‘retarded. children. In a ya?unpubllshad study which I

._have been t:ﬁnducung, we- have found ‘real and significant increase in .
-IQ fﬁr 18-year-zﬂd perlmentals (dlsadvantaged youthin a work-study
¥ pmgram) over siglilar controls in a seven month penod There is

Q-g*e

indeed mounting ‘evidence that mtelhggnce is far from Immutable.
Beyond these considerations, Lhe:qu still another difficulty.’ What
Isn’t answered by increases in 1Q i the fact that mcreased intelligence

without ready opportanity to function is not much of an outcome. The
ypically perfect plant can be,encased in an otherwise perfect
environipent, but without a wmdow ‘to admit the sun there cgn be no

‘tropism. Thz@unselee however fortified with training or increased

capability to deal with the environment, still needs a window before;
self- actuahmngmovemem can take place. The heliotropic client is the’
kind of succe® story everyone is looking for. We revere our notion

-of the individual-who, despite every handicap, despite every conceiv-
able kind of buffeting by fate, emerges at the end as invincible. The .

windowless ‘room would be poor botany. “This gross distortion -of

Al

e

-t

_of abilities; interests, and personality traits, there are _
Ennugh to allow some variety of indjviduals in éach#gccupanon and

Darwinigm is poor psychology. Yet. thls is the domman;,ldculag)’ of

hmm:d p&ctatmns

‘We know the jokes about the tlerks who were made coaks and the]'\
cooks who were made clerks through the aptitude tests administered "~
" to_inductees in"World War I1. But in real life, thes¢’ pcaplé could, and
_dld function in the new soles, Sup;rs basic premise over a decad&v_

ago, that “although each occupation requires a charjc:terlsnc pattern
tuleram:v.s wide

" some diversity. of Dccupatmna for tﬂfh individual,” may be @n under-

_statement. We may recall Jones’ classic work which exposed the fact
“that the presumied decline in intelligence of the aging was an artifact

of the fests employed. Our commitment must be to the individuals

"*-and th8 job; we need to ]in; for capabilities to occupy produttive roles

s

. without the restnctweneis which our conventional notions of- tgqtmg_

and fitting may lmpnqe While such examplcs may seem remote, we'

* have the evidence ffom Rosenthal’s studics of experimenter bias that

Q
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“even the most careful rescarcher tends to get the kind of results that

he wants. The-infldence of’ ld:aloE,_y makes the counselor EuSC&ptlblE

. tp the same klZd of biases, only in his case he perpetuates a wide class;
-of human ‘beh
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The- problems of, dlsadvantage are frequently matters of power and.
power structure, with the- disadvantaged being pnwarless as well -as -
deprived. and poor., Nominal or. real disenfrarichisement is often eorre-
_ Jated with_minority group status:and pobr education with. ncmgal or

real segregatlon These economic, pglmcal and social issues are in-

. volyed in measurement when, through pupil ;placement laws, tests are
. use& to fortify a social system. The de facto- segregation of students
N by schcml and.by ablhty groupings prowde significantly lower levels of

. expectation, expenence and expression for teathers and students. The
“tedcher turnover .is greater, the level of 'staff competency is lower, and-
ie quality of instruction in the very situation; that demands the most
dll and versatility is poorer. This becomes part of cultural depriva-
”fmn for the students and serves to close rather than open the system.
! The fact is that we can now afford ta train and to develop people,
nd we cannot afford not.to train and develop people. That pohm:al
..~ leader and friend of education in the South, ©. Max Gardiner, Js
oo reputed to have said that ‘‘Good Educatmn is. sx@ensmg — in fact, the
" only thing péife expensive is ignorance.” Out ecqnomics of “abun-
.dance mu;?ﬁﬁ-ﬁ‘au:hed by a psychology of abundance. We are obtaih-

ing the financial m?:ms for ‘the programs and’ for:-the research 5|mul-

taneously; the reseafch- must not lag. co ;s,; w

— 7 %

i

Vlmpllnn“an: for the ﬁ(!i!;lnﬂ:l Rﬁlﬂ ai .Gi}un;albr

. The three areas.of goncern. about measﬂremant lssue’s “in work wnth

~ the disadvantaged fuse nicely into an mdlcgﬁan of what the scope of

— the profeésmnal role of the counselor must be.*As a.p agmagc scien-
tist, he cannot afford to divorce his focusing onta. paigc:ul problem
from theXgtal c&nte;{(‘t The striking’thing about the really great phyc.l- '
cisty who have made important contribuitions to'moderni theory is. their

“‘f*’j'gén ,,m‘;“‘iie : of total pature and their® Pcrvaswe moral ;cnnccrn
This be th crucml f_étnr in determining how long‘ it may be for -
the morality to become actuality. : A ‘

.Chaurcey and Dobbin’s discussion of gunddnﬁ': in {the American
pubhc schools is a ‘most eloquent statement of what:mij, Iét be a good
model, The way in which testing is harnessed to gulda,, ¢, however,
confines the utility of this model to the mijorities. l@xcs not fit the
" conception or the practice of cmunqegng with the cultyrally- disad- L
vantaged Indpﬂd the role in which measurement in LDUHSLI]TIE has

N
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v

_ been -cast byChauncey- and Dobbin is one of- amelioration; Perhaps.
. .coming to grips with reality (and using pests-as one ysource of .infor-,
j§-vmatiﬂn,abﬁut: important realities) is the, first step in changing ‘those’
* realities that the individual does not want. to ‘accept. With the disad-,
- vantaged, hbwever, we are concerned about the realities, of povelty,
O Segregation, of Stree corner-gangs-—Fhétsecurit) anket.that:test= .
‘ing normally provides counselors wears thin simply #tdhuse the prob-
lem is so vast. = - B L AT :
-.. - . The greatbiologist Dubos haspointed out that laboratory science -

in his area is ihsufficient unto itself to ease the ills towgrd which it is.

+ directed. He says “The most effective techniques to avoid disease
came out of the attempts to correct by social measures*and by sdni-
tation and public health. The introduction of cotton undergarments
easy to launder and of ‘transparent glass-that brought lighll into the
most humble dwelling contributed more; to the control of infection
than did all drugs and medical practices,”. Modern mjgrobiology is,

-~ superb, but it is poot sanitary practices that are responsible for peri-

* odic outbreaks of ‘staph. Even _if the Chiil tEyEDbei‘n,madcﬁ and
the Meéntal Measurements Yearbook give'us the illusion that we have
‘a_pharmacopeia, and though testing as ritual seems to cleanse the N
counselor and’ the client -at once, infection still * lurks ju’st’ outddde .©
the door. - f . ¥ tia ¢

-~ -In this sense, testing yould appeqg to be very much §¢candai‘_ toe

working with the individual and- through the?envirbﬁgpt to impfove
the opportunity structure for the disadvantagesd. Ong dges not have to
ignare totally #he kndwledge of humgn differential psychalogy that we
" have acquired. The assessmitnt of, say, a nine‘ﬁﬂen—-yf:ar-gld high school
dropout as having an IQ of 7, a 118 grade-level score on paragraph
meamnhg on #he Stamford Achievemept Test, and®a 7.8 grade-level
word meaning score provides some very cogent suggestions about the
way -this individual furictions Jand may aid In the design of remedia-
tion factivity, or bdkter, of developnfntal adtivity” But still another
factor is thay few practitiqpers of counseling have the knowledge and
expdrience Tequirgd to use testsf this magner, The use of the -most
" gross measures, the reliance, in administrative decisions, on the global
~ score (and this is what actually happens in’ the long run), is contrary
to the coanseldy’s purpgse of jincreasing human variability.
94 Y am not ippressed by the evidence, therefore, that statistical and.
‘actuarial methods ate superior to clinical or instructional tech-
niques in founseli_ngiagtivitiEs with the dis_gdvantagad, Here the issue
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s ‘eIfoneous and s;mply not approprlatg Tastmg in this view is pfesl,. L
+ 'liminary and’ mc;dental to_helping, to tnoch‘fymgi to. teaching, and to
. re-educatmg, the view of testmg asjact-ﬁndmg and Predwtlon I mam-

.':;,_7,.

: dlsadvantaged “The auto- educétlon model.is S mecessary

“The degision model is spj;rmas in this mstance bec;gse of F
" -lessness: of- the clientele: and because the codnsalar st |

N demsxon sur‘mgate ' o

D mgul snd affnfd us 1mporfant refe nce \pD nt fcﬁ' the evo*;u{m 0
g - thi profeggional role of the counselor. "} n work” with’ t?
k - vantaged rticularly, counsa{ars faced W‘ll
must evolve a unique role. ‘The use of Hi&
fundamsntal to such an evolution, but it must
. ,professmn niot techriocracy; diagnosis,
_ not lmpa.rtlahty, effort, not expediency; and-
: systgms Qf develﬂprﬂgnt not rEllanCﬁ on thuse alr'

" Counseling, of course, cann
Piaget ,is correct in stating “T
develop in the process ggl
stmcturas, w1th the maré

that ther; are pol
S éac‘:h act of ap

plé 1
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‘A

Thts is not _th ﬁrst time that the pnjl:tem' nf the meésursﬁn:nf“cﬂ the °
ally “different has’ engaged the. attention of pg;tlmpﬁ‘ms in the. .
Inwtatmn, ‘Confergnce-on. Testing Problems. The st ‘pancl Wt the '
. 194 enee ‘deali with the topu:: ,Inﬂuence @f Cultgral Baék-
' gwundrnn Test Peﬁfarfnan;e ” and-much of what was said at.tHfat time,
.. E'uall raiwam tﬂday The: sﬂaond panel of the. 1952 Eqnierque )
fcu;use ‘on’the' topic; “Techniques. for, the Develppmmt of - Unbiased® "54- k

: d ‘again,"what was said might-be- repeated in togday d&cﬁ o
) w1th stE lustlﬁcatmn wnndér Why we' re, it /"

day

agal - . :
Th fa,ct c»ff ths maner is; of coursz that the tuplc is'a hlghl?: m-

o

. d deals with'a. c:entral issuc' in the field of testing, fafi ely # 3
' dlffE_renc«_Es are a fanction of many factprs "how dpa o

1-80 pgrtlﬁular Aest relevant factors are beip - meadd - &

ant ones excludéd? Like the issuegf essayfdersus ,
g it is ‘one whiclt’ héeds to be exar d, pesl ”'r:alllyﬂ&f
 C nical advgnees in the field and f}f\ sﬂtls‘l c’h’angts T
taking plax:e'm.tha ‘context: hlr; which the issue is “mibedded. -

- At,t,he 1949 Conference, Tumbhu deﬁn&d one pasmon on )tﬁe sfue i .
: ini Lhe_se, words: . L _ ° . N

It.is ‘my conte tion {Ffat on’ a prsdﬁuve test any ore dl yrence 4

betw:eﬁ groups- whose backgrounds  differ shoul "judged, riot
sod or bad, nor right-or wrong, but useful or not- usefﬁl vahd or

.fmvalld forthe predlctmn of future behayior: (1) e ¥ KL

On the same panel Haggard stated the paaltmn whmh h?-' _begg ex-"
pﬂunded perhaps with somgwhat greater mtsnsnty but t;erta' .‘ly ﬁlth
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c:f a layver-class ethnic {:hlld ,Wh‘y ngt? :f

g by

be. And. those” who do pootly “at-
exducational opportunities, so that .3 viciol
1 ’;at. dEal Df thEﬂtlal sblﬁty is . lost to our. sm:-zety (2)

formance of dlﬁerent grmlps on a test are. sngmﬁcantly related to pre-
diction. If they are, then groups ‘should be. treated separately ‘when
V'makmg predictions, or the ‘testing p;cscgdure should be modified to
eliminate dlStDrtlﬂg dszerem:es But fif§, 1ét's be sure that there is a
. problem, that is, thatthe regression lines. for predicting a future per-
- formance are aetual]y different. If‘they are the same, then how can
¢~ one talk of bias? For Haggard ~ and-for many critics of tepting today

—the issue is much broader than simply one of fnaximizing predic- -

tmn Test scofes can be misused by umnfarmed people to perpetuate

B scu:lal injustices. Evsn where the evidence lﬂdlCﬂtES that sub-groups

" should be separated and treated dlﬁ'erently in making prEdlEtlﬂﬂS, the
-differentiations are often not made; and even: if there is no evidence
- that regression lines are different — well, a prediction of the usual

-academic criterjon may not be so important if by making it we elimi-
\nate at the start those who might achieve in the long run. We may

grant the predictor his point; the trouble is that his criterion is almgs[

never an ultimate one. :

" Essentially, the issue is on¢ involving values; that’s why it is so
Persnstént and 50 resistant to the impact of res&arsh Proponents of
different points of view tackle different kinds of problems and assemble
dlﬁ‘erent kinds of data. It takes’a long time for the collections to begm

to converge, On the other hand, as one looks at the issue today in
the light of, what can be learned from research cnmplsted and in prog-

ress, some converging is discernible. 1 believe we are ready to agree

“thata test which does not pmwdz a valid prediction of some kind

. of significant behavior is not worth the time it takes to answer the
‘ qu;s_t;ons, At the same time, however, I think we’re ready to accept

page 83 °

,’E :dueatmnal Gppc)rtumtxes —=Trom f}le §
ad how well a child does on-our -
nt stsmdardxzed tests; regardlgss of whethsr we-intend them
“at- first -are . often’ given' inferigr .~
'circlé is’set up, ami A

For Turnbull the issue was whethz: ot m:t chﬁe*rem:es in the: pET-;
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the proposition that pure empirical prediction, ifréspeéti{réf’é&f possible, ..
_ indirect social effects, is indefensible. Tests should be construdfed and .
-.* _ " used with indirect consequences as well as predictiye effectiveness
in' mind. Finally; I think we've agreed that we hagx “$n educatioldl -
. problem on our hands. We can’t concentrate all ourgliorts on making
ﬁgﬂmmﬁmmﬂa@t&é&mmeﬁmg—ab@uum Ming the sophis-
“. | tjcation of test users. My. specific responsibility this afternody” how-
“-every is to discuss test construction, not the education of test users. -
- ’Histerically, both the College Entrance Examination-Board -and _
Educational- Testing Service have been aware of the significance of -
culturg] differenges i’ the- interpretation of test scores and ‘have
'mounted systematitprograms of research designed to clarify such -
differences. The differences recognized in the First Annual Report of
the Commission on Scholastic Aptitude Tests, 1926 are obvious ones:

v At some time in the future, then, it may be expected that differen-
_ - tia) weights will be applied to the tests for varying purposes. Boys
. and girls; engineering applicants,-apd liberal arts applicants would -
all take the same éxamination under identical conditions and their
scores 'wcml)%)all be expressed on a scale in which the meun is 500
and sigma J00, but the various tests ‘determining - the total score
would be differentially weighted depending on the sex of the appli-
cant or the type of curriculum to be taken. ( 3)

~
Since that pioneer effort, literally thousands of studies have bz:t:n'ca;-' o
ried out in which the Scholastic Aptitude Test or tests of the-same
“type have been incorporated, along with other measures, in equations
-for. predicting the academic performance of specific groups. Member -
colleges and colleges contemplating membership in the Board have
_been encouraged to condugt studies in which sub-groups that might
be -expected ‘to show different predictive relationships arc treated
separately: men and women, liberal ‘atts and engineering students,
independent and public school applicants — logically, there is 1io limit
) to the breakdowns one might try. There are; however, limitations of a
© . practical dature. It may be that students from that little high school
over in the neighboring state, where all the teachers pave Ph.D.’s and
- _ where there are a maximum of ten students®in’ a class, iight behave
differently. The trouble. is that a college may get mﬁiwo agplicants ’
every other year from that school. And as for the sons of imygigra
- farmers from Faraway County, wherg, there is onc hi i_schigli
g two teachers. ne:_ithéé. of whom has yet completed the b clor’s degree,

O
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% the situation is even less promisingy a college may have never had a .
candidate before, and this year it may have only one. .~ . .
It doesn't take much imagination to realize that if we expect each
" college to conduct its own studies and develop scparate _predictive
" -equations for evéry significant,sub-group of the applicant population,

' encountérs individual cases.which seem not to fit into any of his
. ‘previously. studied categories. This is not necessarily an undesirable
. practice; actually, it may be the only way to temper the impact of . -

"largefgg%alg rdatapr}gcessing methods on the unusual jndividual. - =

C » - But isn’t it possible that: the problem may be reduced soriewhg'by
s aﬁect attempt to eliminate irrelevant’cultural djfferences at the point.

of#fbst construction? And if the attempt is not entirely successful; is

it not possible to ‘at least identify potential problems for the test ust -

‘and provide him with some guidelines for his clinical judgments? The

" College Board and gTs have thought so and have acted aceordingly. L
* With thé developinétit of large-scale data processing equipment, the
question has naturally arisen whether or not it would be possible to
poot data across a number of colleges and thus get around the problem

. -oftoo few cases in a sub“group. To date, the explorations of this ap-

~me .. .. proach.have .not been particularly fruitful; furthermore, the refine-.

ments; which appear possible by, separating for analysis special groups .
arididates, are quite small in contrast to the high *over-all validity

f-the ‘test scores. SAT scores appear to be equally valid for groups.

i which the average score is above 600 and for those in which the’ -
averagé score is below 400, in colleges enrolling youth from quite
homogenieous backgrounds, and in those ¢nrolling youth from a wide
range of backgrounds. This is, to some extent at least, attributable to-

. systematic efforts at the test construction stage to eliminatc unneces-
séry arid irrelevant cultural factors from the test.

To a considerable cxtent, efforts have been guided by rational con-
siderations; but, particularly in recent years, systematic resgarch has
guided our efforts. Let me cite a few examples, The carly forms of
the sAT were made up of sub-tests, tach containing so many questions
that nobody- could finish in. the time allotted. We knew from studies
reported in the general literature of-psycholdgy that a fural youth is
likely to respond differently from the way an urban youth will .to a
speed task. Wef»thcrefm-&% set about systematically to.reduce the weight

-
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o bgen reasgnab}y succe:ssful (4) At thc: same urnc: we prepared bc:csk- _
lets: describing the test and providing enough illustrative questions to .
- insure candidates of the opportunity to kriow the kinds of questions to
_-expect.” (An order form for these free booklets is mailed to, gvery

™ xsecandary school in the country at the beginning of gach school year. ).

e 1964 lnvlﬁilnn-l f}onfir-n:l Ell T“llng Prﬂhlams o

® oo : PN

..af the speed fac:tor in the test.

We knew that some parents ¢ ccmlcl pay for SPEEIB[ c:eachmg in prepa-

o ratlcm far the test’ wh;le othiers s;cmld riot, and that certainly the availa-

ises would vary - wxdely Thus, we- decided to-
‘hmh w&re relatlvely unrespans;ve to pe:lal coach-
ollected. indicati :

We knew that famlllarlty with- the general content of "a readmg
e would xmprove a-candidate’s -chances of understanding the;

: passagé ‘and answenng questions about it. We also knew that the' read- «

ing interests of candidates would determine to a considerable extent

“the kindg of ‘materials they would read, Some would favor llterary
readmg, others scientific; some would read agricultural magazines,

others would read magazines aimed at the. homemaker. Our studics

- suggestad for example that glrls were more llkely to’ do well w1th

wuh matgnal in tha physmal ciences. (%) We theréfor& set up cate-

gories to guide our selection of readmg passages which would insure

..a balance of content. We_ lﬁamed that women excellyd in knawledge ,

of words related to pEDplE whil€ men tended to excel with vcncabulary

"rélated to things. (6) And we reasoned that regional and cultural -
fbackgrounds would also be’ reflected in the vocabulari¢s of different ‘
- candidates. We tthEfOTE established catggerlgg 1o gmd: our selc.:tlon

of the verbal omnibus questlons in the test.
In m‘dcr to increase aur und&rstandmg of thc iultu’ra] factars which

) samples from avndely dlffEfEﬂt backgmunds and studléd thElF rc:spans&s

to questions. We have studied samples from Scotland and from Al-
berta, from Nigeria and from East Africa, from the rural Midwest

, a&from New York City, and from segregated centers in the South.

s our questmns became more focused, we reahzed that we had

'methodologlt;al problems to solve. The “central problem had been
_anticipated by Tukey.in the dlSﬂLISSlOn of the papers at the 1953 Invi-
* tational. Conference with this questicm* “Isn’t' the main (interest of

. this operation the comparison of these groups, the interaction between

g status and.other vsrlables'?" (7) At that time, Eells and his associates -

page&f L
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-at the Umversx;y nf Chu:ago hatﬁomplatﬁ:d StudlES in which the chief
2 "methcd was that-of ﬁemparmg the percentage of one group markmg
a correct answer to a questig Wxth the percentage of another group
maﬂ;mg a correct answit to the same questmn There were two limita-
tions. tt) this apprc)ach Iﬁé the ﬁrst place, smce s number of different

; operitg

j‘make‘.t e tests Df mgmﬁcance as if the ucceaswég;hﬁerenées were

_based on independent samples. The replies to the different questions

e -are necessarily correlated. “Each new analysis ‘did not yield a new plEEE

- of information, In the second place, the effect one wished to"study —
~ _‘thé interaction between, status and te\'ﬁquesnons — might possnbly be
. ﬁ_;onfnunded w1th real abﬂly differences-between the groups.. . - ;
"'We have fiot yet solved all the- pmblems of sorting out the varidus”
- factors .contributing to differences in test performance of dlﬁerent
¥.. groups, but we have made some progress and are continuing our-
studies. Dunng the summer of 1963, Cardall (8) applied the-analysis -
* of yariance design for tyo factor experiments with repeated measures
on one factor to data }Z'om three different groups and showed how -

mean effects’ and interaction ¢ffects might’ be sgparated She demon- " -

_stratgd significant interaction effects for items “in the saT across the
three groups. At the same time, she pomted out that the statistical
snalysm did not permit us to differentidte between balance and bias .

.in a test._We, are contmumg ofir search for such a dlﬁerentmtmg!# o

pmcedure o » : R
. In the summer 6f 1964, Fremer (9) examined Cardall's data subs -
jectively for evidenke of bﬂldﬂﬁ; or bias and' concluded that whatever
‘factors were causing the significant interactions werc not readily ap-
parent from an examination of item cantarﬁln a few instances, item
content could be related to relative dxfﬁculty For example; we plotted
. the item difficulties for a sample of candidates from New York City
-+ against those for a sampls of candidates frbm communities of less
than 15,000 population in Hlinois and Indiana wund tnore than fifty
‘miles-from Chicago and Fort Wayne. Only two of the 42 verbal gues-
gions fell outside a ;learly defined glhpse Both were easicr for the
"Midwestérn sample and both involved gontent with a l:'lll'alr”ﬂdvt]r But
by and large, the factors producing changes in the relative. dlﬁmulty
.of questions, from group to group appeafed to be the result of complex .

" factors such as those producing individual differences within groups.
_And since the intfilictions tend tg be r;gru;c,ntcd in the scatter plme.'
by ellipses in whic{ithe points are distributegl symmetrically, we have

T T : ' o - page 87+
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" '+ tended to fjvor interpretations in termd of balance rather than bias.
When we have compargd- samples fr’n@ outside the United- States
", with- those from wighin, we have found \ ~wide variety- of pattérhs.
‘English speaking samples 4fom -$¢otland and Canada produce igtér-
. actions no greater than thosé from different groups within the United
28ta n_certain types_of mathem

atical aptitude questions typically .

.. found in school textbooks it appears that the Scotch sample may have
.an_advantage. When- ,we examine samples for whom English is a

" apparent, as with our African samples, however., both mean differ-

- ences across all items and interaction effects indicating changes in the
Yrelative difficulty of ‘items, arc,dramatic. Details of ous findings have
“been presented elsewhére. (10) Essentially, we found that there was
- a large differene® in over-alF performance and a large shift in relative
 difficulty of-questions, both attributable to the. fact that English avas a

. second language. The shifts in relative difficulty were also attributable
‘to the fact that the individuals in the sample had grown up in a rural,
* tropical society rather than in an industrialized country located .in the
North Temperate Zone. We reasoned, soundly, I believe, that many of
these differences were irrelevant to our purpose in- assessing aptitude
for undergraduate college studies in the United Stdtes. We therefore
-set about constructing a special Scholastic Aptitude Test from which
'inapprapriate items:had been excluded. Our evaluations of this effort
are still in progress. Meanwhile, we. have reccognized that no amount

. of tinkering would produde a valid test on which African and Ameri--
“‘can students of equal ability would thake equal scores. The cultural

< group throughout the selection and placement process. — «
" For the moSt part; in assessing the validity of the test. for African
. candidates, wé had to be. content with the testimony of African edu-
. _cators — that their ‘better students tended to make Higher scores on
oo gge test. We did locate one sample for whom both PSAT” scores. and

scores were similar to correlations between school

. 'psAT-v.and PsA | !
'scbres for samples ip- the Upited. States. Also, we

“grades ¥ind psA

" college wire directly comparablggince cach member of aBair attended
theé: same:college. a@ was following i same-cutriculum. A’sign test
: SAT-M SCOrCS.

e
)

indicated a_positiyf§ relyfionship between grades and P
“T’ e pbge 85 N '_f,»{g o - : ' _Zi;_'.’\ . . ' .
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second language and where' differences in culture are immediately -

" differences are sa-great that the Africans must bg treated as a separate -

_Cambridge Schoo] Examination mapks were available and demon- -
. strated that the: correlgjions betweghy;total CamEridge marks and

found sikty pairs of African stmigts for whom grades in an American

5
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: : uglra systemaﬂc eﬁart had b@en madc to place stuclams of

like abi ty in the same Cillleg% Presumsbly, other things being: équal :
' -the higher the’ scm:e, the more promising the candidate. :
-+ The data ffom our African studies led us to become coneerned
.. aboytc other College’ Board ‘candidates for whom English is not a native

- Tanguags. S‘F‘ﬁies by Howell (IT) have prowdeﬂ‘: videnice from which
* . we have: ‘developed a frame -of reference for 1n12rpret1ng scores of

" . having acquired this kind of understanding of Englis

. ec;m;gmlc dlﬁerencr:s exccpt ds thesc

such candidates, Thus, the booklet dgscribing tffe saT this year con-
tains a_ section: headed M Engllsh is not ycnur natwe language

- which readsql o

'ThE S:hclast;c Aptltude Test is based on thé assumpucm that ﬂ'lE :
-+ - test-takér is- a-native speaker of English. The Vetbal questions-on -
_' s the test have been designed specifically to probe the kind of under-

stali# of .the English languagg that is- acquired by one who- has
T8 it all his life. The SAT, in other words, tests not so, miuch -
your “acadefnic vocabulary” as your total mastery of the language.

ing. all Yoreign sttlents; mary -of whom will take the test:without

The extént

~ ofthis handlcap abvmusly will . vary dependmg upajthg.de,grea t)f
familiarity with, and mastery of, English. .. '

.. The Cc;rllggg Board has taken- steps toymake admissions oiﬁcrﬁrs m

* Arherican ‘colléges. more aware -of the. _languagz: handicap some

students ‘may have. If EngllTﬁ is not your-n; ative language, and you :
fo

are applying for admissionlto an “Amer
“«the SAT, you should inform the admls
of:the extent of -your .experience "\ Enghsh Information: of this

college that requires

* kind’ will help’ him m;lkc 3 pmp r mt;rpr:tatmn ‘of yaur test .. .

scarés (12)

" xC)ur studies have shown gem:rally that rESpDnau to. the questmnq_
-, in the mathematical sections of the saT are n.lat:vgly unaﬁscted by
S .ﬂlffﬂrégc;es in cultural background. Unlike the verbal aptitude score,. =

which reflects many and varied influefices ‘within a culture, the, mathe-

matical skillgand abilities ayegenegally. dcvglapg’d in 'school. Such. -

dlﬁerem;ﬂs ds do ‘1ppé‘§r are llkely be reflectioh’s of currictilar dif-

,,,,,, afl hﬁusuc geagraphic, or socio-
school practices, We did find sngmhmnt shifts in the relative
of SAT-M questions when they were answered by our Afncan samples.

: Apparently, there was much greater cmphasls on mutmc campu’tatmn o
. the Afﬂcan schools and relatlvcly less cmphasns on what we g;fgr

Lo 5 -t . = - =
ifg‘ hf - . . s
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s officer of that college

ay be indircetly re ?ted in.
ifficulty - *

... This means, of.course, that the SAT'is not entirely. sunable for.test- " b

1
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different gmups within the United States, It is mterestmg,-
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' to as ncwgl" items, A;Ad our mdlces of’ mtera&tlon were. stallstlcally

significant’ although' relatively small when we compared samples from

to note that Cardall reported interactions of the same ‘nagmtudg fur .

three stnkmgly -different samples. Apparently, there Ms- no greater

" - difference in the mathematical curritula between Negro -schools in
the S(mtheast and non-segregated schngls in the Narth than between  *

tlrne are generatmg gmups of “culturally‘ dlfferc:nt" ’andl fes so far
as tests of academic achievement are cohcerned; and much of our

‘research -and development effort: during the past several years has

been devoted to dealing with problems arising from this source, These

“efforts are simply the exténsion of a policy adopted by the College

Board in the early forties when the Board moved from published
syllabl am;l tests dESlgned to cover them to achievement tests dégggéd
to. measure the outcome of good instruction. This policy left wide

. ﬁEXIblllty for vanatlons in detalls Gf coursea from schm::l to schnol

‘ dlffenznt from that for an aptltudc tu;t Whlll: it'is true that the Callegc

chrd Achxevement Tusts havc pmv;d use:ful in p{:dl;tmg pr;rform—

‘ the tests should be consxd&r;d assessments rath;r than predlcmrs As

an assessment, the validity of an achlcvcmegt test rests on the judg-
ments. of competent . authorities that it requires of the candidate the
performance of a Ttpfc'iéﬂtdtl\/é sample of the tasks toward which the
instruction of the school is legitimately dirccted. * '

But how shall one decide who are competent authorities and what

~can be done about providing. those authoritie$, once identified, with
“the data necessary to arrive at sound judgment? In the selection of
' committees of examiners, in the developing of speuhcatzom for each

new ‘test, in the detailed test dﬂiﬂy\ls prepared following the admin-

:lstratmn of each new test, and in special rescarch studies undertaken

from time to time, both £Ts and the Cnll:;;c Board aré secking to
answer this question. There is only tlm(: to mention a few examples of
steps which are being taken -to msurc fdlrnc'ﬁ to candidates wnth
different curricular backgrounds. - A .
Qne thing we have done is to provide committees of Examinc—rs with
information about what is being taught in the schools. Such informa-
tion often leads to changes in specifications for tests. Thus, a St];Idy of
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o **" the prgparatu:n ﬂf mathtmatn:s’ canthdates’ pmvided one basus ‘fore *
" _ ,' change; in’ thg mamerﬁa’tlcs ’achlevameﬂt tests dufmg;.u t'he current

< of the perfnrmance nf*" candldates with' dlﬁerent curticular -back- e
. grounds. Several years sgc: for example, we began offering a special - '
* examipation for candidates who had: studied 'the pssc’ physics course
-+« after studies had: indicated-that such students Wwere at'a disadvantage
v “on the regular Physics Test: At’ the same time, we set about designing
a test which would be apprﬂpnate for all groups of physlgs students.
. Now we are again offering a smglg physics achievement test.
* " More recently, recognizing the primary place of expert judgment in.
determining the appropriateness’ of achievement tests,”we have as-

-sembled and analyzed the judgments- of teachers of various courses

;" .with respect to the, approprlatengss of ¥questions in. thc, College Board
tests. (14) / <o .
: Finally, we have undertaken a study of the relationship between
4 ¢ curricular background and test perfc’::rmﬁﬁce which involved all of the -
&lg : _ College Board Achievement Tests It is our hope shat the data from

S this study will provide us. with a vaa[ly richer frame of reference for
building specifications to insure that mcﬁ'tcsts teflect (u.curatcly the
learning of all candidates. :

I'have wandered over a wide ternmry, and perhaps it ‘would be -

gcmd idea for me to summarize what I think I've been saying about

- principles of d elopm&, tests for the Lultumlly ‘different, First, since

test scores are often misinterpreted or used in ways which refleet un-

" favorably on the culturally different, whenever possible without seri-

ous rédu:tmns in leldlty, differences 5hnuld be e ;lxmmdtLd at the point

 of test construction<Second, if the test is a’'piedictor and if sub-g gmtps -
. of sufficient size are available, the validity of a test should bg deter-
~mined separately for each sub-group. Third, if cultural ‘differences’
¢ rcmain after careful tcst mnstructinn th f:ut %hauld be ’c:umfﬁuni—

for those wha are cultumlly d'lfan:m Fmally thn ;l\‘aLksmf‘.ntk

_rather than predictigas are involved. the basis of CDmpdl'l%DFl should

_ be expanded to include -the judgments of different groups of experts

o 7 ag well as differcnces in responses to test items by different groups
. of test- tSkEFS .

— *
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In'the, é@i}!:sgp‘f p:ep rmg to dddl’BSS this august asséﬁbla‘ge I sought
guidance from- the Aroceedings -of - the Lnvitational Conference on ~

--desting Pmbléms for:

served two purposes

, “inate of the level of-

the .past fifteen years This’ blbllographlc search
Fxrst, 1. was mterested in obtalmng some esti- -

‘n;ady a$5uméd that it was’ virtually lmpDS‘ilblE to overestimate thev

_mtgll:genﬁe of this group.) Beécond, B was: curious as 16" ‘whettier the = -
_subject of 'méaéuring environments haé'}b o
if s, tb- what extent, since I didn’t want to. go oyer pr;vmusly cgveréd oo

een prevmusly treated and,

grounq ; :
My 1sean‘:h pmduc;d thc tDllDwmg rcsul;s ‘In'the . 1949 Invn‘.atmnal :

, C(mf&r’f:,nce, a, panel composed-of Anastasi, Haggard Stephenson and "~

Turnbyll addressed théms;lvg% to the. pmblem ‘of the. influence of

. ¢ulturdl background on test erformance (6). The anel dis d at-
g P P , :

@length idifferences in- tc:at perfogmance for’ various cultural grot ps and
conSIderEd the pl’DblE- of test.items which scemed ‘to differentiate
-varmu% cultural groupE‘ The reports ¢ of the panel members as well as”
the lively discussion that ensued have fortunately been | preservcd in
the Préfu;fgdmgs In ]9%%6 Bayley delivered a-paper on “A New Look
-at- the[Curve of ]l‘ltE!]lgCﬂﬁE » which containéd a section ‘on, some
enwro?mental determiners of mtelhgcnce: (29, Unfortunatgly, a time

limit prevented Bayley from developing this séction of Wer paper more

*fully: Since 1956, the i“ec;ord indicates that the topic of environmental

‘measufement -has not been “dealt with. This seems to me to be rather

““Ainfortynate, and ;fshall &:ndéavar to dmw your-attention tcr thls rather-
.-neglﬁced area. L La M

e frﬁ&geQS

complexity of the papers so that [ would not e
+ grossly:underestimate | the sophistication of the audience. S(I had-al-;
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,lt f dlffﬂr;nces in tha“

7

_ cons;dered as b{xt one égurce Df e

"v1ew of: tgstmg is r;ﬂecte,
which ‘c¢ontains dESEﬂp 10
for the 'éméasureme.m of.

. which- are designed-to i

- and” most recently in the. wor
Hunt 9) and '
number of such
fdence, :we have ersi sted in Dur[v W
VIdughsﬂc terms. Lhat is,. the indiv ual 8
be solved, .and the enviroriment in wh i

zed the "'_:;r'csulis- of a

- Measuremenis Yearbaak

mg and- béhavxor -make pl‘DVlthﬂ fD thc 1 HUEHEL Dt the envlronmcm
“on.the dEVElﬂpﬂTEnthf humdn y cs, but, as nDted above, we
“have not had ‘& corresponding émphgsls in “eur . measurement - pro-
cedures. I would afso submit that Wwe have rarely atte npted to sys-

tematmally ré]&te mdlvndual test data to enyironmeq f?gta in ways
"FL{IEL éur undustandm& Df e interactive

St

pfocc:.s between the mdwndua . and the environment.

To be sure, we 'do have 'éome cnwmnmmml mf:dsurc,s Hnwevcr,'

" the umber of m;trumq.nts desigried to‘measure L.hamctgnstms of the

- tfp Etnr:ral measures of social status or economic well- b!:m;; However,,
asure of mtdhigt:nc:. or 10 %has-
dng individuals, so a general 'y

®

‘environment  is quite small® when compared with' the number. of in-
" struments- deSlg d-to measure characteristics of the individual. Also,
those envirbnmbrital measures that are available arc ukually: limited

it ‘would Seem that just as a general mé

obscured many lmpnrmnt differences ar
index of social status gr cconomic wgll-{n.mg has obscured many very
1mparlant differcnces among environments. The work of kdhl NQIOR
for example, has ‘been qmtc revealipy in its hﬂdlﬂ}:‘% of thTlL of the
dlffCTEﬂCLS which are to be fourd within a given social class, There is.
hmﬂever an even more hlm(. dlfﬁmllty in the usc of a general index
" of social status or econormic well-being to characterize an environment.
Sm;,h indices usu.ﬂly nspn:smt a summatmn of a number of symplhms'

r

i . =

pageg-éi R

R T T

1

st,fated rathér Spectatularly it . ) ; (13) and Klrk (_12) .

3 accumulaﬁon E)f i’;vi;‘

I §nsxdcrcd an “X" tu’f'_‘ o
ithe: imMlividual Das lived is."
dtfwhich can be handled by
Giie nther’(npmcedure This .. -
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h

;

eredlt

'nmenta] mgasu, s ‘four ways*

postﬁlatgd tha

to’ Inﬂu&nce the dﬁVElOPﬂ‘lEﬂt of a SPEElﬁC EhﬂraCtéI‘lSUC
of méasurement e would coﬁ’é.ivr: of ‘an. envimnment fo
.opment of stature, another environmerit for the development of gen-

" eral intelligence, ano;her for the devglmpmgnt of . independence, and

k4

L=

i

* s0. forth. Thus, for us, thé problem of measuring an environment was

redut:éd to the: l,fentlﬁt:atmn and measurement of those. aspects of ithe

total environmjgnt ‘which were likely to be related tQ th& dEvelnpment

of selected spe

" environmental vanables which we have hypothesized wnuld be likely"
to directly influence the development of specific characteristics, This
dt:psrture from some of the morc conventional approaches has, in the
case of measuhng the home environment; for example, resulted in our

mvestlgatmg “what parents do in thenr interactions ‘with their children -

rathc:r than what parents are in terms of status level of father 5 ec‘.c:u-
patlon, type of dw;:llmg, source of income, ‘and_so forth.

+:3, We have attempted to summdnzc and treat ﬁnwmnmental data |

through the use of- psychqmetnc procedures..Insfead of 1solﬂtmg any .

'Instead of viewing an env;ronment %a si glﬁ ¢n ty we, h:nn: -
' sxngle physmal environment may bé made up of a
nvironments, with each sub-environment. operating .
Fgr purposes -

jfhe devel- -

ific characténstlcs Sy : : -
-, 2. Rather than measuring some of the more surface mamfestatmm’ ‘
-or symptoms of an environment, we have been- mten:sted in measurmg :

particular ¢ énvironmental variable whictr:might be related to a par-+"

_ticular characteristic, we_ have attempted to sample;, a variety of the
procqg‘ses, amj conditions i in an environment wﬂu:h were hypgthemzed
/1o be related to a {;hETaCIEI‘lSUE; and to summ, riz
an gnfranﬂent This is r:s%entmlly the same procedure we follow in
.tes ing. That is, we would . no sooner describe a student’s perfmmance

co,in 2 cgrtam subject by hl.‘: résponse to'a single test item ‘than we, would

= .8

2 \ ; /) page 95
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© 1964 Invitational Conference onthéstin
‘describe an environment on the basis ofta sinélejeﬁture of that en-
7 vironment. We have felt, in other words, that a-summarization of a’
. numbkr_of variablés 15 importantgn .describing an gnvironment as

.. .4 number of tést.itéms is in, describing 2 student’y competgnee ina
0o subject. . wT e e _ R

- 4. We have attempted to systematically relate ‘measurements of the
‘ ironment' to measurements of the individual. This has been an
© .eftremely important feature of our work. A rumber of investiggtors
.., have developed environmental instruments which attempt to measure
<777 gelected aspects of afi environment, but haye not related environmental -
data to individual' test data. In our work, the importance of sys- .
‘tematically refating the. two kinds of data can be indicated by noting .«
5 ‘that ope of the criteria for the validation of our environmental meas- .
yres has beén individual measuges of the characteristic under study.. -
— Tb briefly summarize, bur approach to the measurement of en-
& ~.viroriments has béen characterized by’ conceiving of specific environ- " . f
+ ments for t development of particular characteristics, attempting  °

.to measuré nvifonmental variables which were hypothesized. to be
directly related to thé development of partioular characterftics, sum- .

- marizing and treating environmental data through the use of psycho- -
metrie procedures, and relating environmental measuremghts to indi-*
vidual measurements. The remainder of this paper will be devoted to
describing the development of two znvifgnmeﬂtalimiéasgfas based on
the above ideas agd presenting some of the results we have obtained.

While environmental influences may range from' the most immedi-
ate social interaction to the ‘most remote cultural forces, we chose’
the home,as the physical environment for our study.The reason for
“this was our assumption- that the home produces the first, and per- -
haps most insistent, influences on the development of the charac- | -
. teristics we were c:idnceméd with — general intelligence, and academic
achievement. oo . S n '
The first step in deyeloping .our environmental ‘fieasures was to
compile a list of the conditions and processes in the. gnvironmentgwhich
~ theory and previous research’indicated were lifely to influgnge the -
. development of general intelligence and/or’ acitfémic aﬂhiz‘ggfﬁeﬁt. )
 The areas.from which such variables were dra m_included child de-«
. velopment, Jearning theory, otivation, and jpsychometry. "Special
i/éﬁﬁl‘ti were made to select variables which were as closg as possible, -~ -

/to being envifonmental ‘counterparts of the components ‘of the indi- .=

¢ .. _vidual characteristics. The eny‘i;onménmi variabless which*were iden:- .

R A A | S
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=% tified as llkﬂy to be related to. sﬂaderﬁl&lchiévement weres P&lhe climate’

Loey o ‘created for ax:hlevegnc:nt motivation; t he Gppartumtles ovided “for
verbal develﬁpmé'qt the nature dnd amount of assistance prnwded in

*

Dvarﬂemmg,acatf mu: ~difficulties; the, activity ,Jevel of the Slgnll‘lﬂﬁl[""""'"

' i\- individuals in the environmesat the level of mtellsﬂtuallty in }t}‘g en-
v Wlf@nm&nt and the kinds of wcnrk habits that are expcctc:d of the indi=

- vidual. Environmental variables identified as likely to be related to

, genafal mtelhgem:e were: the stimulation pr\cwdéd for intellectual
. growth; the opportumtles provndzd for, and EmphESls on, \LEl'bal .de-
.. velgpment; and the pmvrs.mn for general [ypﬁs Qf lea;mng ina v*anaty:

\. .- of situations. . \ s = .

No claim is ma? that these two lists Df varlahleq exhaust the range - °

«+" = of conditions in the home which can iiifluence the development, of
' academic, achievement and general intelligence. Rather, they a
vieWed as a sample of enwronrm:ntal conditions which were hypcth
_ sized to be related to the dgvslgp' Pt of these Lhai‘aLtLl’lStlL‘i .

vm lists, whn:h' is larg y a refl cction of the Dverlap between the: two
fut by Kic:lley (‘1 I ) gand C’Qlerh:;in

i mental vanablgl an operatlcmat f,cn;m fur urpos&s Df measurement
. ‘Thus for each variable, we developedsa ll‘;é:,(jf prbeess characteristics

. U(Emsmmg of \p&ciﬁc behaviors of "parents and others in. the home

. whith were likely to be related to gcnem! mleﬁl&cncc and/or aca-
demic achievement, Lo :
. An illustration or two is perhﬁ in Drd@i One of the- vériahli:;
hypathesize zed td influence the developmept .0 ElCildElTllC ac}m:vemcgt
-, Was Ihy\cllmatg in the home for achievement mc%ggalmn The sp&cnﬁc

prcﬁ:ess characteristics which were defined.as comprising this varigble '

, ere: the parental aspirations fof the child’s .education; the parénts
;E*‘ {\:vn gsplfaugns (parenml concern er academic achievement; tl
« - # social press in lhe hnm; or dmdnmi dth&VEm;ﬂ[ the rewards A

omént of educational gnals Thc, brqudcwn o cac:h ;nvxronm&ntul
ﬁvagablt: into specific measurable characteristics was, in each case,
-- 1 based of relevant theughl
‘'variable termed * Oppﬁrmmtl;s which was prDVerLd for verbal de-»

i .
- = = 3

=

prevmuq resea;gh In"a similar way,gthe

- . pagf,.??-
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. vdloprhent — one of the thre¢ variables hypothesized as ‘comprising ,
( " the environment for the developrgent of generak intelligence - was ;
__ analyzed intg the following process characteristics: -the” emphasis -on
"~ T™™use of language in & varjely of sitdat me@ppurmniﬁes—pmwgléd;’——
_ 7. for enjarging -vocabulary; parental emp fasig’on- correCtness qf usage; .
' o andthe qga;itg-aﬂangu;%gg models available. o
. 'Oncg: the process characteristics comprising each environmentat .
X )va:iab%wege specified; it wis necessary to develop a set of procedures?
for gathering evidence about the strength DE‘EEQ]} characteristic. The ~ * - -
g e pr;g)c;ednrg.uﬁjaﬂy,setﬂe\ia gipon involved the use of an extended inter-
~ view with té mother (and sometimes both pafénts) in the home With-j*‘
.. opt the child being present, and the use of a fet of mting scales. Ques
tions were .developed fo elicit {pformation 3 bous the presence and
strength of each process characteristic, These questionsfwere then .. -
- -drganized-intg an interview schedule. At thef samer timeg‘a series of Ve
s mﬁng’scales vas constructed: Thesg scales were used to obtain ratings
fordach of the process characteristics. L S
‘Onee the interview schedole was qeveloped, it was pilot-tested 3~ .
" . a small sample of hoges. On the b‘gsis of prelimihary findings, the 1
“f interview schedule was revised and Yetested. This time it was found *
o'~ “that e¢fough ‘information could be obtained in an interview lasting. . ..
about an, hour and a haif and consisting of 3 questions. The inforr . . .-
. mation that was obtained was uskd. in rating the 13 process char e ¥
teristics’ comprising the ir\stmmeTeasuri’ﬂg the environment for

|

generat intelligence, and the 21’ prycess characteristics which com- 4
. prised the instrument -measuringMhe envir?ﬂ\mgm for academic /
achievement. . ‘ _ "
It was noted carlier that #he focus of our investigation was what
~ parents did rather th#what parents werg in terms of status, economic X -
< well-being, or some other demographic variible. The questions in the. '™ )
Anterview schedule were car8fplly designed toligit information about
what parents actually ¥lid insofar as general intelligence -and acz,dé;mic
achievement were concerned. , ° o Lo
One process characteristic* which was measured,’ for example, was
the parents’ educational aspirations for the child. In the course of e »
interview, the parents were asked how|mych education they wished C o

¥

pr

~ their child to have, how much educdtiotthey actually expected their "~ '
' _child to receive, and the minimum ‘amount of” education they felt
. heir child mist have..In response to these questions, a numper of
_parents indicated that they hoped, their child would receive a college
- 7-7\ Y .. ) > "
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education, Later in the interview, thg toplc was brought up again, and

parents who had ‘mdicated that they hoped their child would go on to

college . 'were queried as to what plans had been made to finance a

college edubatlan THe giswers to this latfer question were most ,
'1llun'unatmg in dlfferentlatmg,a seemingly homogeneous iup — par—

ents who hoped that their, child would have a college eBUiCation. The

. tesponses ranged from the, total absence of any plan for financing a

college education to the most elaborate of plans. At the high end of
the scale were several parents who had already established trust funds

- earmarked for their children’s college expensgs. It may be noted that

" tional gc»als were also the ones who indicated that education was fre-

parents who rated high on the planning for the attainment of educa-

quently discussed in the home, and that theychild was aware of the
educatlonleldns that had been made. )

In the main study we selected a sample of 60 homes frﬁm a medmm- :
sized Midwestern community comprised of urban, suburban, and
rural dreas. Pn:hmmary infostnatign was collected dn all 1,062 fifth
gfade Students in the schnol qut:m On the basis of student descrip-
tions of the father’s ou:upatmn social class ratings were obtained and
a stratified random sample 6f homes was selected for study. The num-
ber of cases drawn from éach social class gmupfﬁ&, wis proportional
to the number of male adults in each grouping in the“U.S. ‘pupulatmn
according to Department of Labor data, : ¢

Contact was made with each of the sclected homes and an inter-,
view w1\;h the mother was requested. In those cases.in which the
mother was unwilling or unable to pdl‘thlpdlCF an alternate home was
selected. The mtcrvn;ws were conducted in the home with the mother
when the child was not present. To* establish rapport, the mothers were
assured at the outset of the interview that all mformagon would be
treated confidentially nd that the school would receive only gmup
results and not mdmdual reports. ‘

On the basis of the information CD”CLtLd durm‘g the course of the
inferviews, Eachﬁhuma was,rated on each of the process characteristics
comprising the two instruments. For cach environmental meastre, all

‘homes wefe rated on ofie process characteristic, then on another, and
so forth. The process characteristics in.cach instrument were averaged

to obtain the environmental variable ratings. These ratings were, in
turn, combined to obtain the two total environmental ratings — one
for the environment for academic” achievement and one for the en-
vironment for intﬂli}genc«:,"l‘hus, it was possible to conduct two sepa-
v <
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rate mvastlgaﬂnns based on the same interview material. .
At a later time, achievement test dcores on tfm Metropolitan
hievement Test. Battery.and mtﬁlllggncé test scores on the Henmon-

data and the test data were then systema‘tlcam’ relatedy

EX

A full discussion of the results of our work is unfortunately beyond - .
the bounds of this paper. However, the major findings can be pre-
sented and some implications for further research as well as educa- °

' +tignal practice can be-tentatively drawn. The first major finding con-
cerns the relationship jhetween the total rating for the- intellectual ’

environment and measured gencral intelligence. The correlation be-
tween these two variables was 4-.69, This can be contrasied with the
" correlation. between socia tus and measured gznernl intelligence

~— ‘which has been found to lie between +-.20 and + 40. Accepting the -

1 correlation of +-.40 as the correct estimatc of the rclauanshxp between

. social status and mtellngem:e, it would seem that the newer approach

to thg measurément af the env;rcmmt:nt ﬁccaunts far about thI’EE tllTlES

_ sgatus ' ' y
The second major ﬁndmg in our work concerns the relationship
between the total rating of the environment for the development of

" academic achievément &nd achicvement test data. The correlation be- -

_ tween the total environmental rating and the total achicvement battery
. .score was +-.80. Again, this may be contrasted with the correlation
between social status and academic achievement whlch has been found
to be of the order of +-.50: In terms of the pmpartmn of variance
accounted for, the newer appmachﬁta the mieasugement of the en-
vironment would seem to account for at least two and one _half times
“as‘much of the variance in total academic achievement as a measure
of social status. Taken together, the two correlations betwéen the new
environmental measures and mtdh;ﬁmcc and academic gghievement
reflect a new levelspf rclationship between measures of ; thE environ-

+  ment and measures of individual Lhamctuﬁtxcs ’

' This new order: of l’Ll;ll!Dl’h‘ahlP gan have a numbe:r of menrmnt
implications for thcory, rescarch, and practice. The fjpdings would
suggest that the conception of a single physical environment as con-
_sisting, of a{umbcr of sub-environments for the development and

maintenarice/ of specific characteristics is a powerful one indeed and,
if fully deve pest, could grr.:atly enhan#e Ouf"' undgrstandmg of the
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2 mteractwa process baLween the individual and the t:nwmnmant

The coirelations between the over-all environméntal rating and’
speclﬁz achievement-sub-test scores ra:lged from + 55 fa arlthmeticz .

R K "~ Richard Wolf

i

3

. computation to +.77, for word knowlcdge. The s]

in decreasing i Drdgr of thmr corrﬂlaﬂon with the over-all t:nwromﬁzntal
rating were: word knowledg fEEdlng, language; iarlgnmctlc pgoblam
solving ‘and cbn epts; word discrimination; and arithmetic tomputa-
':"tiﬂn This ord«:rmg of the various sub-test score correlafiong with the
»total environmental rating might well havg ‘been anticipated. The in-
‘Aluénce of thé enyironment on ao:a_gcmlc athicvement could be expected
to be-greatest in. the language area because much of the basic socializa-
tion of the child is usually accgmphshcd through the medium of lan-

* guage and, in our culture, this responsibility rests pretty clearly in

. sul:htﬂst scores and the total LﬂVlI‘QnmEﬂtdl rating helps to establish’ -

" theylome. Thus, the fact thét the three highest correlations with the

. totabenvironmental pating were word knowledge, reading, and language -

might well have been expected. Similarly, the.one individual chardc-
teristic.in which the responsibility for devefepment ‘rests most clearly
with the school ls-anthmemb computation. Again, the fact that arith-
.metic computation- was the lowest eorrclation with the over-all .en-

vironmental rating might also have been Eml‘.lClpiltEd It should be'

ﬁOtEd that this ordering of the correlations between the ﬂChlLVEmEl‘lt

the construct validity of the two instruments as much as ‘do the

correlations with over-all academic achievement dﬁd with gﬁneral‘,'

intelligencé. . ,
It was mEntloned edrlier that the cnrrglgtmn between the over-all
rating for the environment for the dc_wlopmc,nt GF academic achieve-
" ment and the total achicvement battery} scorc was.4-.80: This repre-
sents a high level of relatio hip and can be considered to be quite.
sufhclent for purposeq of prediction. That is, a measure’ of what _par-
ents do in the home can be used to predict schoal achievement ‘with

a fairly high degree of accurgcey. In actual practice, howevér, the results

of intelligence tests arc often used as the basis for making decisions

about the placement and educational treatment of”students.. This fact-

prompted us to find out what-happched when intelligence and environ-
mental data were combined to predict adademic achievement. This
involyed the computation of the multiple correlation between 1Q and

.the over-all enivironmental rating for*academic .achievement with the

“total achievement battery score. The mmultiple correlation thus obtained *

was .87, This represents an :xtrcrm]y high level of relatu‘jnshnp In

e W page 101
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fact, this is almost the upper limit for\such g correlation when on¢
takes into consideration the reliability of {he various ingtruments. Sta-
= in apademic achicyement

.. .variance in academic“achievement accpurfted fof rises to.76 per cent.
~ Thus, the addition of a measure of the environment greatly enhances

‘the estimation of academic achievement.

Since the studies described here represent the application, of a

psychomdtric approach to the measurement of environments, it'is cus-

“tomary to report Some technical data about 'the instruments. The

. reliabjlities Of the two.instruments wesc estimatéd through<an analysis -
. ®of variance procedure suggested by Hoyt (8), ‘The reliability €Sti-

matés obtained through use of this procedure were .89 for the measure

of the environment for the development of intelligence and .95 for .

the measure of the environment for the development of academic

ac:hiévei&nt. _ N “~
Validity data about the two environmental measures inheres largely
in-the correlations with the m@asured individual characteristics — gen-
‘eral inelligence and academic achievement. Additional evidence about
‘the validity of the measure of the intellectual efiviforaent was ob-
tainedthrough a double cross-validation (it's important to remember
" that the hyphen comes between cross and validation). This progedure

" was proposed by Mosier (14) “and is designed to furnish evidence

.about the stability of results based on a single testing. It involves the
random division of the total sample into two sub-samples, computa-
‘tion of regression weights for each sub-sample séfﬁaratc;!y, and the
application of each'set of regression weights to the other sub-sample
for. predictior of the driterion, In our study, the resulting corrélations
for.the two sub-samples were +.663 and +.664. These are extremely
close to the correlation of +.690 for the total sample and, as such,
tend to fortify the original findings. 7

There are a number of additional findings but, unfortunately, these

‘will have to wait until a fuller report of our work is prepared. How-
ever, with even the sketchy outline presented, some generalizations
and implications can be drawn. The first generalization we would offer
is that the conception of the CWyironment upon which the present
instruments were based docs indeed secm to be a fruitful one for meas-
uring and analyzing environnents. The high correlations between the

environmental measures an{ the specific characteristics selected for
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study furnisk' direct support for this generalization. However, we dD

‘not rﬁgard our list of gnvironmental variables s 6§ any means com-

plete. Hopefully, further research will result in the identification of
other environmental variables, which can be added to, or even replace,

* : some of our variables. This will have to be determined at some future

date. The point that we would emphamzq,lz. that research on the meas-
urement of éﬂvimnménis be directed towards the identification and

~ measurement of ongoing environmental processes in relation to spe-

"

- cific human charactenstlcs It would seem to us that e v1ronmmts er

-em:&, aggressmn d()gmatlsm and chers could be dclmeated and

mea_gurad and systgmam ll_y n:!atﬁd to measures nf the pamculnr
understandmg of thé development of rmmy human charactf;‘rlsms
A second generalization which emerges from our work concerns

the relationship between the environment and intelligence and aca-

demic achievement. Much of our.work gives quantitative support to
the ideas of the effect of experience on mt;lhgen:e and achievement

put forth by Hebb (7)., Hunt (9) and othdrs. The level of rclation-

ship between the measures of the environment, and intelligence and
achievement are sgmﬁ;dnﬂy higher than those found in previous
studies which used sGcial status or some other general index as a
measure of the nature and quality of the environment. Moreover, these
rew levels of relationship seem to be quite in line with the expecta-
tions of the theoreticians. It is again hoped that further research will
be undertaken to test these findings.

If additional research does confirm these findings, then it Would

= seem that there arc a number of 1mphcatmns for educational practice.

One obvious implication would mvolvr= the development of new cur-
ricula designed to help overcome identified environmental deficiencies
among students. Useful information about the ingredients for pro-
grams of compensatory education could be obtained from carcful ex-
amination of the environmental measures. The reason for this is that
the environmental-process variables identified for study are, by and
large, educationally malleable ones. That is, the variables rcpresent
environmental processes which can be manipulated in an educational
situation. For-example, one of the process characteristics in the meas-
ure of the intellectual environment was the opportunity provided for
learning outside the home (excluding the school). If the homes which
students come from are Jound to rate low on this characteristic, it
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" would seem that the school might well undertake tg furnish a number

of experiences in this area. An extensive program of field trips, for
example, could be undertaken. to overcome this deficiency. Similarly, * ¢

“if the homes which studerits come from are found to be deficient in ¢

according rewards for academic achievement, the school could under-
take to develop a greater system-of rewards for such accomplishments

andfperhaps,. begin to work in concert with thé\bibme- in insuring that

academic achievement is -acknowledged and rewarded. The point

" here is that the measure of environmental processes rather than status

characteristics can furrish information which can be of direct service
in the planning and conduct of educational programs.

It is rather fortunate that the framework for educational programs

“designed to overcome environmenTal deficiencics already exists at the
_elementary school level. The existence of self-contained classrooms

and the recent development of an ungraded primary system could
greatly facilitate compensatory educational programs. Even the tra-
ditional parent-teacher conference can be of great assistance in edu-
cational programs designed to overcome environmental deficiencies.
As currently used, the parent-teacher conference serves mainly to
inform parents of the child’s progress in school. It seems possible that
this function could be easily expanded to include the collection of
certain standard information about the home envimnment,”fﬁ\}s, en-
vironmental data ceuld be ecasily gathered and serve as a basis for
planning programs of instruction.

" There are a number of other practical uses for environmental data
which could be suggested. However, the most tantalizing problems are

probably the theoretical one% For example, how stable is the environ-\ .
ment or, more importantly,-what are the’ conditions which make for
stability in an environment? Also, how..can one assess the variety of
environments affecting the child as he grows older? What are the
points when environmental interventioft: will have the greatest likeli--
hood for success? These are thorny problems, and we do not have the
answers. However, we do believe we have a methodology which can
be of service in attacking these questions. Essentially, this methodology
involves the application of our measurement procedures to the study of
the environment and consists of four steps.

The first step entails the definition of an environment for the de-
velopment of -a specific characteristit. This construct is drawn largely
from the relevant theory concerning the devclopment of a particular
characteristic. The second step involves the identification of the spe-
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* cific environmental conditions and processes which are likely to di-
rectly affect the development of the characteristic. Again, this step

involves the extensive use of theory coupled with previous research
concerping the development, of the characteristic under study. The

‘third step consists of the collection of evidence about the various en-

virofffental processes. In our work, we made use of an interview-and
a series of rating scales, However, there are a number of additional.
ways to gather such evidence. The work of Pace-and Stern (15) sug-
gests that the use of participant observers can furnish important infor-

. ination about an environment. Observational procedures can also be

utilized. It would seem that many of the procedures that ‘have been
developed to measure individual characteristics can be adapted and

 applied to the measurement of environments, The fourth step in meas-

uring an environmient consists of treating environmental data through
the use of psychometric procedures and systematically relating data
about the individual to data about the environment. This is an ex-
tremely important step since it is only through this process that en-
vironmental information can give full meaning to data about indi-
vidual chargctestics. )

In_addition td the four steps listed above, the same technical con-
siderations aboul reliability and validity which we are concerned with

in the devglapmﬁni of tests of individual characteristics must be dealt

with. Again, our psychometric procedures can be utilized to gain
answers to these technical questions. ! o

It is not necessary to folloy the four steps in the order listed above
and study the environment in relation to onc characteristic, then an-
other; and so forth. A number of environments and individual char-
acteristics can and, perhaps should, be studied simultancously. It
would seem that factor analysis, which has proven so powerful in the

identification of the major dimensions on which individuals differ, may

prove to-be as powerful in defining the dimensions on which environ-
ments differ.

In closing, I invite you to give.consideration to the prospects for
environmental research. 1 would submit that as we make use of the
conception that a single physical environment may consist of a num-
ber of sub-environments and seck to develop measurement procedures
that capture the operant social and psychological conditions and proc-
esses in an environment, we should be able to greatly increase our

_understanding of the process of how individual characteristics are

developed and maintained. Only when we have such undcfstanding

- . page 105
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can we develop more adequatc theories of behavior, and only then
can we de:termme how particular Ehdl’ElLlLrlhtlE‘i can be ‘maintained
or altéred o .
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This pap&:r is a nccessanly abEerthd n;,port of a study completed

“at- Hunter College under thc-co-directorship of Professor” Gerald
- Lesser, Dr. Donald Clark, and the author. In an attempt to cover all

the . most interesting ﬁet:ts of the study, I may occasionally be too

- brief. HDw&ver the full r;port will be available wnthm the next few
weeks. i

The- pmblcms of differentiated mental dblhtlc% :md of thur réla-
t!OﬂSh.lpS to class and cultural group mmpnsltmn chalenge us dircctly
in the urban centers. The provmnn of suitable educational programs
for all of - the children “in our schools ﬁrusuppﬂsgs our knowledge of
what these chiidren are like. -~

De%plte the considerable amount of wcrk by pqychnluglstq in the
field of mental abilitics to-create so-called Lultun: free or éulture-fair
tests, little has been shown to yield consistent and valid results. The
problem still remains as to how to evaluate the intellectual pnte:ntnl
of children whése backgrounds necessarily hdﬁdl(‘dp them s::rmuql_y
on the usual tests of mental ability. :

Thls study foclised on two m._\JDI' aspects of the problem: ﬁrst tQ
dewsv: tests which wpuld be as free as P{)‘%‘alblL of any direct class or
cultural blas but alscj wculd still be :u:c:cspmblc,, measures Df mtcllcctuzﬂ,

n:stmg situation whu,h wnuld c:nabh, cach thld tu bc ;v;ﬂuatcd und:r
optimal ;Dndltmns, w7

* This sﬁay was_made possible by a Cooperative Research. Grant from the
. Office of Educgtlun United smms Dcparlmcnt‘ of Health, Education and
Welfare. - - .
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3

The specific gogl of this study was to examine the ‘patterns among -

" ferent isocial class and guitural backgrounds in cach of the mental

‘quence that different kinds of intellectual s

various“mental abilitiés in first-grade childrén from different social
class and culMiral backgrounds. We' accepted ‘a ‘definition of intelli-
gence that postulates divers¢ mental abilities; hence, intelligent be-
havior can be manifested in a wide varicty of forms. This provided
the premise for the hypotheses tested in the study: that class. and cul-
tural influences differ not Hnly in degree but in kihd, with the conse-

kills are fostered in vari-
ous environments. = - L o el
- The specific hypotheses tested were thdt:

1. significant differences exist among, groups of children from dif- *

ability areas specified below; - w S
2: significanit differences exist amon§'groups of children from dif-

ferent social class and cultural backgrounds in" the,pattern or con-

figuration af;scores from these diverse arcas of mental ability;

3. significant interactions exist between the variables of social class
and cultural background in determining the level of each mental abil-
ity and the nature of the patterns ‘améng them. :

The Sampling ) Z

s f :
The four ethnic groups selected. for the study were Chinese, - Jews,

‘Negroes and Puerfo Ricans. The design provided for 20 boys and: 20

gi:lis at both the middlg class and lower class levels in each of the
ethnic groups. The total number of subjects was, therefore, 320. The

" age level selected was from 6 years to 7 years of age.. The actual,

ultimate sample ranged in age from 6 years 3 months, t@,j years 5
months. The sample was obtained with a few exceptions ehtirely in
urban, congested New York City. In brief, the sampling procedure
consisted of a rather detailed study of census-tract information on
ethnic group distributions and income-level distributions in the city.
Additional data werc obtained from a variety of agencies including

 charitable institutions, government bureaus and market rescarch com-

paniés. After careful plotting of the location of our population, the

. relevant publid scHools_were spotted and the school authorities were
" contacted with regard to sampling children in the first grade. Once

classes were identified, our examiners sampled as randomly as pos-
sible the children’at these various locations. Children with physical

handicaps or emotional disorders, or who becane ill for more than a
il .

it
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week were dlscarded scs, Iht‘: results of children whose testing was
requested ‘were orrﬁ;ted Apprgmmately 500 children were cither
completely or partially tested in’ order to try to maintain a fmrly ran-

dom selection witliin oue strauﬁgd'samp],a .
L} -

1

Tﬁ- Sﬂl|‘l

The scales used in this study are 'rather extensive, modifications of

. scales previously. developed under a U.S. Office of Education grant

c nducted at Hunter College from 1957 to 1960."The four scales are;
erbal, Reasoning, Numerical and Spacc. The Verbal scale consists
“of a 30-item picture vocabulary tett and two 15-ifem word definition
tests, yielding two-part scores; that,gs a Picture Vocabuldry score and
a Word Vﬂcabulary score' plusta total score. Both of these sub- tests
are scored ‘on the baan of two points, for each correct or-comipletely
accaptablg response and one point for partially correct responses, The
scoring keys were carefull ly developed by the group E&f psychaldglqts
participating in the study. - AN )
The Reasoning scale consists of three tests: Pn;turc Analogies,, Pic-

“ture Arrangements apcl Jump .Peg. The first two tests are relatiyely
well-known types and no- major deviationr from, the usual forihat is
‘employed. The Jump Peg test, however, is quite novel in that_the task

required of the subject is unlike that of any of the children’s games
available on the market, although somewhat giniilar. The ,adminjstra-

tion of this sub-test is planned to enable each child to-start from thd

same point of knowledge about the task. It is felt that the tést is a

good measure of reasoning whem:vu pereeptual variance can be.

My

neutralized. :

The Numerical scafe consists of five sub-tests: Eﬁumcr;atian —%
items; Addition — 10 items; Subtraction —10 items; Multiplication
— 10 items; Division — 10 items. Knowledge of ‘neither numbers nor
operational symbc)ls is required on any of these tests. All material is
prqunted pictorially and with the &xception of the Ep urm,numn test,
in which the subject is pEl‘mltlLd to-count with his hnger touching the
picture, all of the numefical Dpcmtmﬂs have to be done in the child's

head.'It is recognized that this scale is qmte unlike thc usual number

factor tests.

The Space scale consists of 4 sub -tests: Object CDIT\IPILUDD Jig--

Saws; Estlmatmg Fath and Pusp;ctwc The Object Corr‘iplctmn sub-
test is more a pﬂrceptual -visualization ‘'measure than a pure space
mEasun:, but this, type of test has shown to correlate fairly well w1th

5
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e - a . . "i' i . £ fl: : *
Jig Sajys consist of puzzles quite * -

ame.~The requitg the mljj::;rgp )
_ Teto corjplete them spccessfilly,
but require lfttle motor pro ]

_ ] { and contain none of the usual rea-.*
. soning cs found in_popular jig-say puzzles” The Estimating Path-. ..
. tegg was adapted from spatitil tests ysed in the Air Force and probs\‘s
" . ably is the weakest test in-our;battery owing to.its suscehiibility to
- chance,Fhe task of the test is to estimate Visually project¥d piths o& T
P Sy . 5 oo 3 sz 5 , & .
+aitplgnes. The Perspective sub-test gonsists of identifying thef, Yéd ot~
vision of spveral persons at various pgints in a stene.jAlthoygh it is’, -
. - felt, Itgat the hypothetical construct,underlying this test is prigarily’ "
. spatid], it is admitted that the method used to evaluate the cons{rugt
possibly introduces ‘yerbal and reasoning variance at the ‘age.- level
. studied. * ¢ ' }T o
R Some general mn*}d’ératinns .about the construction of the tests \ -
shoiijgbe noted; N ’ ' '

1. No gpading was required of the subject on any test.

o ,Lhreeadimensidﬁél{’measuré,
~ 7. wnlike those availible in chil
... . perceive spatfal relationshi

i

LR

2.~ All pictorial materials gvere t::l;ﬁ'r’lj/ pfesented on large cards for
easy viewihg. . I B .
3. All persons were‘drawn as ncutral ‘s possible Aith a-careful
.. avoidance of the: precious, pretty pictures of the usual chil- ~
dren’s picture-bpoks. - o
. 4. No iteh€requ§rcd the nanviddg of an object by the subject except
: on dhe Verbal scale. The additional"exception to this was the
- ' ’Objeé't, Completion tgsi.; howgever, the subject could obtain full
‘ credit. without naming’un objett if he could jndica]c his recog- .
- nition in some other way. . s ’
DT 5. -An attempt was made to includg only elements which appear
PR commonly in all eultural and class groups in New 4York City.

- .“/)@ .

' - Table T fontains the Chagacteristigs of the Tests and the Statistics
Obtained by the Total Group. It can be noted that the reliabilities of
the four total scal;?;?;wchrhaL— .93, Reasoning — .92, Numerical
) — .96, and Space — .85. Reasonably high reliability cocfficients were
obtained for all of the fourtecn sub-tests with the exception of Esti-

matirig Path,’ Perspective, and the 6-item Enumeration sub-test. The

¢« intercorrelations of the four main scales are as follows: Verbal
_ Reasoning, .58; Verbal — Numictical, ,54; Verbal — Space, .44; Rea-

Yoning — Numerical, .73; Kcasoning — Space, .62; and Numetical -
. =& Space, .54. As you can sce, these are higher than one would like .

page 110 & | . K . .

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

. 8 : ] A :Q N v,
l ’ A S S
T e * f y . ] ‘
’ e R, 3‘ .
. . , T ‘{
H .
. : '
- Tabls 1 . . 3 .[
. ;
: . Eharactarlsﬂﬁs of the Tests and Staf|atics,
. R aatgangd by the Total Group (N = 320) *
¢ 5 - Total :
) . ) = He. of Pouible Stand. Ral.
+Seals 7 .Subtest Items __Score Mean Dev. Coaff,
Verbal * Pict. ¥ocab, T30 . 40 434 M 88 B4
d Vocab, 30 * 460 310 ', 110 90
. CTotal ¢ - *60 7 ‘1200 . 744 183 9 f, "
. ? o . s ; . Lo
qumning '3 Piét. Anal. 18 | 18 2.8 3.4 .80
Plct. Arr. 16 16 T74 4.5 91 ,
Jump Peg W12 12, 57 3.3 E: "
Tetal | fé 46 22,6 8.6 92
LR ) ..
Nimerical  Enumer. - 6 " 50 1.2 48
. Add 10° 10 51 1.0 .88 )
Subtr. 107 1o 4.0 3.1 .82 ¥
Ault, 10 10 3.5 = 33 90 A,
. Div. 10, 10 38 - 29 88
. Total 46 46 234 pi09 96
Space °  Ob]. Gompl. 16 32 17.0 "o 6.8 80
Est. Path 12, 12- 81. - 1.9 .29
Jig,Sews 14 16 7.7 - 3.6 .89
* Persp, - b 10- - 0 52 227, .57
. Totel " 54 70 380 £107 85 Ay
=2 . . J i
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thtm to, bc Fa:tunatcly, th; hl}:h r;hahxlmcs enable us to assume .
sufﬁcunt, ﬁmque variance to JLlStlfy utlhzm&, tth; scales to differen-
tiate. thgsé fnur areas of mental dlgj)l\li{) ‘

Testing Praﬁsﬂurag ]

F‘#‘&

Four psyghn]néxsts ‘helped with the rgvifgn of the scales and admin-
., istered the tests. One was Jewish, onc Negro, one Puerto Rican, and
/Lﬂne Chinese. Each had been trained beyond the master’s degree level
" and each had ample EXPCTIEI’!LE jdmmmtt;rmg psychﬂlnglcal tests, in-
~ cluding ﬂze standard tests of intelligence. Each of the 320 children {n
‘our study was tested by a psychomgtrician who shared his cultural
identity. While the length of the testing period varied and was deter-
mméd prlman]y by the examiner’s Judgmm{ regardpg degree c:f rap—

each of three separatg daya for 30 to 45 minutes.
The test required neither reading nor writing ability

and directions

were kept extremely snmple The test could be administered in Eng-
lish or in the ¢hild’s primary language, or in a combination of the
‘two; children were permitted to respond in any combination of lan-

: 11 .
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guages. CAtﬂplﬁ praf:tn;e material ,was pmvn:ied prior to Each

attd exammers were Lnstrut;ted to prm:eed w1th scorcd items only when

; f'érebwére fio formal steps af test administration left to the dis-
' pfthe examiner; each step was specified in detail to assure

iQIan 4r
ﬁimself

aHminister the test to a &hlld {during the pr&test phasg) on
e, Bach examiner also tested & child before a one- way visiomv
serean whlle the other three took careful notes of the most minute
- "deviation from standard procedure. ' - *~
With four zxcelznons each thild %vas tested in his own sx‘:hﬂol in
a morn alone with the examiner. Exé&lmrs pﬁ.scnt;d the tasks with
.a “game” orientation, but were ifstuicCtedato change the orientation
to a SEF]DUS one if the child seemed more mmfnrtahlc and pmduc:twe

when dealmg with “work.™ :

¢ ’ t

Ciass and Ethnic Group Deslgnation
The designation of socio-economic class pmvujz;d one of the major
~ problems in'the study. To make a‘very long story short, the ultimatg
~technique - employed was an adaptation of the Hollingshead and
Redlich scale. The three factors of father’s (that is, head of the house-
hold’s) occupation, father’s education. and dwelling unit were rated.
A composite was then computed resulting in 2 5-class scale. Classes
"I, IT and IM were designated middle class; \Classcs IV and V low&r
class. )

A major limitation of our study is the differential level of the class

dcsgnatmng of the subjects in the four ethnic groups and the differen-

tial separation of the class designations within the various groups. For

éxample approxlmdtely two-thirds of the Jewish middle-class sub- .

jects were in Class I on our scale. The Chinese and T\ILgm middle-class
subjects were predominantly Glass 11. The Puerto Rican middle-class
subjects were in Classes Il and ILL. The Jewish lower-class subjactg
were equally divided between Classes 1V and V, whereas the other
three lower-class groups werc almost Lnni@){ in Class V. Hence, al-
thouE,E‘i we .achieved good class separation —that is, at least onc class

position in our scale was skipped by each cthnic group — the sepa- -

rations did not occur at LL]UIV.!]L]‘I[ points on the scale. However, this
sisuation is the reality in New York City, and we would have distorted:
our population by sampling to obtain cquated groups. "
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Gordon Fifer

ents of each subject had to ) be knnwn to bc of the partl;ular ethnic
group. The only problem was the actual determination of the facts
- for some of the subjects: Cases were dlscardz_d huwcvcr if verification
“of the parentage could not be obtained.

= I~ .
= < £

Resulis - ; v
‘The analyses of the data are too extensive to be presented Here in
any detail, but certain highlights should prove ‘of interest. The sup-_
port or lack of support for our three hypothescs can be seen ih Table 2

rand the grap Jic représentatlan of them'in FlgUTE 1. ; 4

f .

T 458

46.1

s
e ) - Table 2 ’
Maans sf Hormallzed Standard Scores on the Four Scales
Llsted by Ethnjr: and Soclal Elags Group s
Group . Varhal Rac:st;mng Mumarical Space
Jewish Middle Class 42.6 867 59.2 56.5
. Lower Class 547 48.5 50.2 47.0
' * Total 587 52.6 547 51.8
Chiness Middle Closs 51.2 54.0 56.0 56.8
Lower Class 45.2 51.8 51.8 52.0
) Total 48.2 539 539 54.4
Hegro Middle Class 55.8 53.9 51.2 53.0
Lower Class 440 41.5 39.4 40.1
Total 49.9 47.7 45.4¢ 465
“Puerto Rican Middle Class 47.4 487 492 49.4
Lower Class 3923 42.5 43.0 45.3
Total 433 45.6 46.1 47.4
Tetal Middle Class 54.2 .53.8 519 53.9
Lower Class 46.1 44,1

‘,g,s‘*
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* Qur first hypothﬂslg that SlgﬂlﬁCdnﬂélffu’Lﬂ\:E‘i exist among groups

of children from different snual c]dss and cultural backgrounds’ in
each of the four mental ability, areas; was supported, .
Our sécond hypothesis, that significant differences exist amm‘lg
groups of children from different social class and cultural backgrounds
in pattem or copfiguration of scores from these diverse areas of mzntal
ability, was partially supported.
Our third hypothesis, that significant interactions exist between the

- variables of social class and cultural background in detemmmg the
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:]eve] of cach maq}al ability and the namn: of the pattcrns amnné,

them, was partially supported. < -
- One can see from the graphic representation of thr: means "that
social tlass s seems to mﬂuem:e level of functipning, and cultural iden-

tity seems to"influence the partern, or relative high*and low iblhty

areas. We have no evidente that these two factors interact-in any way' | i
that creates significant differénces infunctioning. . - -

One or two points should be efphasized: Note that the lﬂw;qt mean
group score is earned by the lowericlass Puerto Ricans on. the verbl
tasks. Yet this same group does quite well, compared- with fhe lower-
class Negroes, on qpafml tasks.’

There is a clear and almost. uniform dlffE!ILnCE within each. ‘cul-
tural group that is'imposed by social class and runs weross the four
mental ability areas. Yet, notice the difference in degree of separa-
tiont bétWEEﬂ the two social classes of Chinese and the two social
classes of Negroes. To be suré, this may be partly due fo factors built

into our study but it still suggests the atmng possibility that social-class
- difference will more Stmn;jly affect one’s identity and mu.llcctual per-

formance if he is.a Negro than if he is Chinese. PR

It may be wise to point out that these data refer to differences in
the performance of groups and not the pl:l‘fﬂl‘lﬂdﬂctu of individuals.
They do not indicate how an individual will pu‘fnrm but if he belongs
to one of these cight groups. they suggest how he is likely to perform.
His individual deviation, be it high or low, on one score or another, -

. thereby becomes more useful mfﬂrmatmn in understanding his indi-"

vidual abilities. :
One approach to unll?mgj teit data such as these for identifying
partlcularﬁdtt:mq for individuals is a classification technique sug- -
atsuoka, Table 3 illustrgtes the application of the method
to our data. Note that the middle-flass Jewish children and the lower-
class Ncgm children were most accurately classified and the: lower
class Puerto Rican-children slightly less so. Note, however, that in
addition to the 20 Puerto Rlcdn lower-class children typlcal of their
class and ethnic group pattern, an additional 15 had patterns like
other lower-class patterns (that is, Chinese and Negroy. It is apparent
that the middle-class Puetta Rican children were the most hetero-

geneous of any of the: alght groups. . .
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LT L Table'3
) ; . Classification Analysls’
© 7= This :ﬁmpﬁﬁ;; hpuﬂam of scores for pach individual guh]g::;l with the pn}ﬂarn profilas of
-+, his-group and ather groups. It yields data concarning the degree fo which a subject’s profila

asembles the profile of his or the Gther groops. Refsrence: Tatsuoka, M. M. Joint Probability
-1 G Mamibirahip aved-Sucoens in o Group, Harvard Graduats School of Education Report 1957,

T e, > ‘Group Patterns
J Growp S T

“Nw 40, 0achGrovp  MCh ' LCh ™ MJ

. Middle Chinesa  ~ 13* 10 6

. ".Lower Chintse 2

- Middie Jewish 32

wriios - . Lowerdewlih. 2
: . Middle Hegro "
Lower Magre 0
-Middle Peerto Bican -3
Lower Poarto Rican 1

-
e
z
z
z
-
o
-

»

om-muy%

. -
ol O Kl = = ﬂtnh

. [ i
— O G O O B =
Q&JQWOMW

| e . Lad
w oD 0= - o
O W = T WDy
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*Figures to be read across o3 falléwsz, The scores of 13 middid-class Chiness aubjeets
oo e middle-closs Chinssa pattern ond lavel on the four mental ability :P:ilgs; 10 middle-class

-
-
-

Chinase. look more like Jowar-class Chinase; & fook more like middle-c
. . alowerclas JaW, ste.  *

&
- _Gonplusions e ‘ ' 4‘.;
It is.apparent that our study has raised more, questions than it has
e . produiced neat answers. Our tests need revision and refinement. Addi-
¢ . tiénaf analyses currently being completed of the factorial composition
: - «of the battery and of the unique non-chance variance of each sub-test
will be useful in further interpretation of our data. It is believed that -
- -we have strong evidence of differential patterns of mental abilities
‘ among four New York City ethnic groups. The data reveal sharp test-
performance differences between middle and lower-class groups re--
gardless of ethnic group and that the differences differ among_ the
_ .ethnic groups. Replications of the study on the'same and additional
ethhic groups, using psychometricians of like and unlike background
~» “would be valuable, There-is some cvidence of differences in. patterns
i~ among the groups that may be of considerable value in educational
, planning. The value of the study will be finally realized in the follow-up
studies we hope it will stimulate.” '
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