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WHY INTELLIGENCE TESTS NUST CHANGE

Over the paat 20 years approximately, a significant number of developments
have occurred in the fields of human psychology and psychometry which, taken
collectively suggest that we may be due for some major changes in the way we
conceptualize, and more importantly the way we measure intelligence. It s
remarkabie that the underlying premises upon which the measureaent of
intelligence has been based continue to hold sway, given the dramatic
increases in our knowledge of cognitive processes. In fairness, the
traditional measures of intelligence have served long and well, and will
doubtless continue to be used and defended for Ooie time to come.
Nevertheless, the forces for char:- are there. The needs of clinicians have
changed, as they are increasingly being required to provide specific and
subatantiated recommendations for intervention based upon their assessments.
Contemporary thought and theory regerding intelligence is making traditional
approachas to assessing intelligence increasingly leas relevant. Where once
paychometry drove theory, in the future theory will have to drive peychonetry.

The resainder of this paper will examine the origins of the traditional
aououro:aof.intolligonco, the factors that are making the traditional measures
less relevant, the obstacles that will continue to stand in the way of change,
and a brief summary.

Sir Francis Galton is generally credited with devising the first
nedsurensent systens which wers intanded to index differences in human
intelligence <(Kaufman, c10rk. & Flaitz, in preas). It was Galton’s belief,
prodicot.d largely upon tho work of his cousin, Charles Darwin, thet within
tho_hnnan opociol graduations of abilities would be found as a consequence of
gmhotié veriotioho. Galton’s tests of sensory-motor skills were taken as
;01donc§ of intellactual pdtnncy based on two arguments. Extending the
philooophioo of Lorko and nnn-, Galton reascned that all knowiedge of the
‘uorld dorivod fron .onaotion.,v Honeo the 1nt011190nco of an individual would
nonifoot 1tool£ 1n on nannor cenaon.nroto with the efficacy of the sensory

7oppuratn..: Tho oncond orqnnont uno bnood on the patterns observed in Galton’s
_ doto.,: A cluoo corrolation could ohoun hotuoon his measures and independent
1_ nonouroo of 1nt0110ctn¢1 l*atn. such as the station of the individual in




loaioty. Galton’s methods remained pre-eminent in England and Europe through
the turn of tholeentury, and they were brought to the U.S. by James McKeen
Cattell.

In France, Alfred Binet succeeded in mounting a challenge to the type of
measures Gulton advocated, based upon his work for the French Minister of
Publiec 1nstruction. Binet’s goal was to implerent a testing prograa to
identify the &cademically deficient among the children entering the public
school system. Binet devised a battery of assessment activities which tapped
goﬁorol fund of knowledge, verbal akills, -ondry, and reasoning (Binet &
Simon, 183%). These measures were grdduotod in complexity and difficulty to
be appropriate for various age groups. The instrument was intended to be
1ntorprotod as an 1ndcx of ocodonic roadineoa.

For a brief poriod at the turn of the contury, the testing movement lost
sosentum as the roqult of a couple of widely reported studies. Wissler (1901)
and Sharp (1096f99) 1n9¢otigntod tho measures of Binet and Galton and found
little o-piricqlu'091doﬁco of .a rolétionship betwesn those measures and other
1ndiehtéro of chdonic orintellectual ability. 1In time, deficiencies in these
otuﬁi@o associated with sample o;zokond'rootrictioh of ‘rangovworc recognized,
buth the general dhﬁhuliooi for testing was dampenad until the ocutset of World
War I.-'Atiihot tini, tho;noqd arose for offiéiont sethods of selecting among
noﬁly inducted members of tha armed forces. While Binet’s scales were the
-dta 9,6019' accepted measures of ability, the one-to-one method of
odlinistrotion vas not well suited to tho enoraity of the task. Otis is
credited with the dovolop-ont of a popor-and-pencil fora of the Binet scales.
Aloo during this process, the problea of illiterate and non-English speaking
test- tokoro lurfocod._‘ ﬂon-vorbol ocoloo (oubuoquontly known as Aray Beta)
uoro doviood to anoosa the gonornl 1ntollzgonco of recruits who could not be

"validly aonosaod with the papor-und-ponc11 teat form (Army Alpha). Following
~tho war.. the' u.o of Lntolligonco tooto, often virtuolly unchongod from the
'Vnrny £or-o, proliforotod in buoinoso and oducation (Kuufaan & Flaitz, in
prooo). ' -

T A oignificnnt -1lootono 1n tho history of 1ntclligonco testing came about
’fao o rooult ef tho wotk of Dnvid ﬂocholor.- ﬂochnlor, who was primerily a
fclinicio hy trozning, be‘iovad thot whilo 1ntolligonce was a unitary troit,
'1t woo

» nifootodzin divoroo forno. nnd 1nportont clinical 1n£oraation could
'fbo dorivod fro- a bnttory that oo.o.ood vorbol and ' non-verbal aspects of




intelligence ncpnratoiy. The result waa the Wechsler Intelligence Scale for
Children (WISC) and the Wechsler Adult Intelligence Scale (WAIS). Both acales

have undergone revision, as has the Stanfora-Binet, an American version of the
Binet acales.

Both the Wechsler .cqlo. end the Stanford-Binet have their roots in the
scales of Alfred Binet, dating back to the turn of the century. Binet
evidenced sose toluctanéo to describe his scales as measuras as intelligence,
although onthniiootﬁ showed no sirilar reservation. Lewis Terman aay be more
reaponaible - than onyono elee {or inextricsdly linking Binet’s scales with the
concept of'intolligonco.

Perhaps 1roﬁ1c¢11y. it moy be that the available instrusentation did more
to drive theorizing about intalligence than theor} has ever done tc shape the
nature of the measures. The circumatances led Boring to offer the. well known
obaervation that ‘*“intellijence is vhat 1ntollig-nco'tosto mcaaure" (Boring,
1923).

Tho‘thoqroticolvnndorpinningo of the traditional measures of intelligence,
onéh as they are, existed at the time that Binet undertook the deveiopment of
his first oénlo. nearly 90 years ago. After Binet’s scales had been in use
for several years, Charles Spearman (1904) outlined @ general theory of
intelligence ;hqﬁ proposed the eristence of the g factor to account for the
'clooo’corrblation of nppardhtly distinct measures of ability, such as Binet’s

scales on one hand aad . Galton‘. ‘asales on the other. Spearsman’s theccy
uctnolly ocrvod - more ) valido :a the measures of Galton and Binet than to
1n£1nonco tho-. " The two: factor thoory of intelligence offered by Spearman

thus - can bo ooon n. on attonpt to ecconnt for the existing data produced by
;oxtnnt oealoo. ruthor thln oorving as the cotolyot for instrument cdevelopaent.

30l0 yonro lntor. Thnrotono (193&) onggootod an oltornntivo heory of
,1nto ‘19«nco in rooponoo to apporont otatieticol anosalies in Spoarnan'. vwork.
iThnrotono ehood ;to onploy a fnetor Anulytie nothodology in studying the
noaonro-ont of 1ntolligoneo.' and ho propoood that more than cne factor aight
-onist to onplnin‘tho ohnrod vnrianco nnong G set of acales. Thurstone

j.nh;;qnontly 1oont1£i¢d nino fnctoro which he bcliovod to represent primary
fubzxztxo“ - o '




Rafnond B. Cattell (1963) sough:i to resolve the apparent discrepancies
oxilting betwaen Spearman’s two factor theory and Thurstone’s prisary
abilities nmodel. He felt this resolution could be demonstrated when
oocond-ordcrvfagtor dna;yai; was applied to the primary ability factors, with
the emergence of a single super-ordinate factor ékin to Spearman’s g. Cattell
went on to olabofntc his theory which emerged as the theory of fluid and
crystallized 1ntilligonco.

- Thurstone vas responsible for developing a number of measuras including
tho Prinary Abilities Test, and Cattell and Horn have produced a number of
measures of ability, and yet none of thesn have successfully crossed over frou
tho/oxporinentol lab, ‘where they were developed, to the general narketplace.

Guilford (1979) haa proposed a far nmore ambitious theory, the
Structure-of-Intellect NModel, which suggests that intelligence exists in three
diieniiona- operations, content, and products. With 3 identified types of
operations, 4 typio of content, and 6 types of products, Guilford’s model
ultimately poazt.'zso types of intelligence. Guilford and his associates have
succeeded in dovoluping inotrunonto vhich assess ascne of the 150 categoriaes,
but the tects have generated 11tt1. coamercial interest.

While thero are other isportant theoretical models of intelligence, the
poiﬁt is established that the traditional, coincrcially succesaful measures of
intoliigonco dro in ﬁo uoyb based upon or closely related tb any asajor
theoretical pbi@tion; Noreover, these intelligence tests have not changed
sign;fiéantli for approximately 80 years.

0f even grootor concern than the observation that traditional tests of
1ntol;1gth§ were not. initially foraulated along explicit theoretical lines ia
the ro#ognitioh 6f'ho§ £or.:¢ooorch and thuory have moved since these tests
Qiro firotmiotnblidhid.‘ Porhdpa -obt‘eontiol to the new thrust of theory into
the. topic of 1ntolligoncc is the trootlont of intelligence as a flaxible and
fluiﬂ procooo or proecno.o which dovnlon over the lifespan o£ the individual.
:Aloo of ilportcnco hoo h.on thc attempt to 1ink cognitivo prorooooo with brain

phyoiology.ﬁ‘ n-one tho thooriot and rooourchoro who have actively sought to
‘introduco thio altornotivo viov of intelligence are Piaget, Horn and Cattell,
npd D.o. Kirhy.,and Jor-on.g T ’

_tho trld1 onal, Rathor than

ototic nodol 1n 1ntollig¢ncc 1n ..vcral ways.



treating 1ntolligence as an innate capacity factor, Piaget (1972) viaved
1ntolli§on¢. as a developmental process, grounded in an iavariant sequence of
stages during which intellectual akill was manifested in a quite distinctive
-anﬁqx, liqitod by inherent characteristica of the stage. " What is implicit in
Piaget’s vork is the suggestion that intelligence 1‘ not the same things at
all otag@o_ of an individual’s 1life, and that while the processes that
ultimately dictate the progreasive unfolding of intellectual functioning aay
be dotorliniotic.‘ the traditional methods of feasuring intelligence cannot
adeyuately deal with the dramatically different manifestations of intelligence
which arise at various stages of intellectual development. Nore recently,
nnqorono:rotogrchoro (e.g., Commcner, at al., 15982; Kitchener, 1983; Kramer,
1983) have" o££oro¢ the opinion that for adults it is necessary to posit a
stage of cognitive functioning beyond Piaget’s formal operations: a stage
chorectorizdd by a new fora of flexibility in dealing with probleass having no
voziplo and scientific solution. Again the implication 48 that if the
intellectual functioning of the individual is to be appropriately gauged, the
instrumentation of that assessment must in some way incorporate machanisas for
nddreooing the distinctive nature of intelligence at any given atage.

Horn and 'C¢ttoil_ (1966), whoae ’thoory of fluid and crystallized
intolligonco‘ has alreody been alluded to, represent another isportant
departure from traditional approaches to assess intellectual functioning. 1In
an articlo'dooling with the issue of culture fair testing, Cattell (1979)
pointse 6nt,thqt traditional tests of intelligence have been and continue to be
the qolodindnt tools of choice based upon their effectiveness in predicting
oeaddnic hchiovolqnt, but that this application is ultimately a very narrow
one. vFolloQing'Uorld Wars I and 11, traditional tests of intelligence did a
poor job of prodietingzhov well an adult leaving school would do in learning
to fire @ naval gun or fly a plnno. Cattoli noetibod this fciling to the
abooneo of any flnid 1nt011190neo eonpanont to the traditional intelligence
_~tootn. and Iuggootcd that the 203 of puroly ochololtie knowledge variance
- found in trnditionnl tooto of 1nt011190neo would actually reduce predictive

"'5f’v011d1ty in Auch lituetieno. .o it introdneod -1lload1ng. systesmatic error.

Don.lxirby. nnd Jornan (1975) hovo odvancod a eoaprehonoivo theory of
iinfn;ligznc”: lnd eoqnitivo funetioning ba.od upon a model of information
ijproco'oing ;which can ho braadly linkod to .poezfic cortical areas. Their
.:thoori 'i'rootod 1n tho uork of Luria (1970). who obaerved that the cortex is




engaged in two typea of integrative activity- simultanecus and succesaive,
Luria divided the brair into three maor functional units- the arousal and
attention unit located in the upper brain stem and reticular formation: the
input, rocodingg and storage urit located in the occipital, parietal. and
frontal-temaporal regions; and the unit for planning and prograsming bahavior,
located in the f£rontal 1lobe. Extensive research with the model lead Das,
Kirdby, and 2Izrmaen to conclude that a legitimate asinultanecus-sequential
dichotomy in processing exists, and that the more traditional models that
treat rote wnemory (which dopdndo heavily upon sequential processing) as
subordinate t~ problea solving (which implies simultaneous processing’ are
incorrect. For assessnment, the implication of the work of Dea, Xirby, and
Jarman (and Dby extension, luria) is that to appropriately neasure
intelligence, an inatrument must possess the capacity to assess simultaneous
and sequential processes separately. Their work has suggested that these two
processes adequately account for variationa in cognitive functioning in
children; however, in adults, an ascessment instrumen:. would also need a third
coaponent to adiress the plorning process, which appears to manifest itseli
(in Piagetian-1ike fashion) only us the individual matures.

in the area of nduropoyehology, the work of Bogen (1969), Sperry (1968),
Luria (1970), and Gazzaniga (1970) has preven invaluable in understanding the
manner in which the brain functions and is integrated in those functions.
Beginning with Sperry’s aplit brain studiea, it has become evident that in
sone fashion the brain functions in two distinct modalities. While it has
baen suggested thet this dichotomy represeants a left brain-right brain
functioning taqgon. 1969; Sperry, 1968) Luria has suggeated that the divisions
of the brain are tore compiex. = Whatever the ultimate resolution of the
problon of location of .pocifie brain funetion, it 4is clear that the
Aothodology exists for aesningfully studying the 1linkage between brain
structure und brnin function, and that ‘asseasnent tools for the measurement of
hrain function luot 1n soae falhion acknoulodgo the growing body of knowledge
concorning tho function-otructuro relat:ionship.

' when tno Binot oculoo uoro firat developed, their purpose was simply to
,‘idontify ehildron uho wars .1ou or not prepared for acheol. A8 such, the
-lagor ovidonco for thoit vnlid;ty stesned fronm the ability of the scales to
prodiet aendonic nchiovonont. At that tise there was ‘little concern that the
jfinotrunont liqht itlolf ho hoovily 1oodo¢ on acadesic achimvo-ont. Wechsler




produced his acales to serve a slightly diffarent purpose, nasely to asaiat in
the clinical diagnosis of intellactual impairaent (Wechsler, 1975), To that
extent, the Wechaler scales might be said to come closer to the theoretical
ideal of intelligence than do the Binet scales. However, aven in the case of
the Wechsler acales, their use has most often bean as a means of confirming or
dio:onfitning- an hypothasis of dysfunction, or as a mechanisa for the
identification of the source of dyafunction.

' Events of the past decade have presented new challengea to the clinicisn
ottinpting to employ intelligence tests. There are those who call for the
abolition of all intelligence teats. citing problems of abuse and bias. On
the other hand, many cltnicionn are obliged to utilize these sane tests in
rigid anz sechanical fashion, ignoring the known limits of the tests in order
to comply with burbducrotic Randates. In part “he problem ia one of practice;
that is, the clinician muat have superior powers of inference and deduction
than the instruments he uses. But the clinicion is nonetheless :imited to the
extent that the tests he has available provide little inforaation beyond the
ability to distinguish function from dyafunction, and to produce a label for
the dyofunction. The findings of clinical aszsessment nmust lead to soae
sracific intervention which will benefit the client, and aust itself generate
information that 'muggooto appropriate intervention atrategies. 1In large part
this requiremaent of clincal assessment has not been met by traditional tests
of intelligence.

One last source of difficulty for the traditional measures of intelligence
relates to their apppropriateness for use with adults. The Binet scales were
created for the express purpcse of uscessing functioning of children. The
extension of the teat to young adult and/or adult populations represents
little more than an act of faith predicated on the tenet that intelligence ias
static, or at 'noit accreticnal. While the Wechsler scalea were developed in
such as manner as to result 1n'.opnroto inatrusenta for children and adults,
ongiinntion of the ’oubtooto ©f each form reveal a remarkable degree of
overlap., Again, this is presvs dbly' due to the traditional view of
intelligence as rolativoly ¢llut¢b3. and unchanging over the lifeapan. The
Hnnaor coneoooiono to the dolinontion of child and advit intelligence on the
 two forn. of tho erholor scoles appear to be a slight redefinition of some of
tho tnoku (typlenlly aoking thes more difficult) and the provision of

 ‘~j1ago-nppropr1¢to norlo.' As was earlier nead, Cattell cddroo.od the problea of




.loooooing adult intelligence, pointing out the dioappointing perforaance
ofptraditional scales in predicting outcoses that are sore relevant for adults
than acadeaic achievesen:.

The question of developnental changes in intellectual potency in the later
adult’ yodro has created controvery as well. The importance of the queation
- grows as the U,S. population becoses older. The traditional view, based on
trends obtained from cross-sectional analysis of intelligence teat acores
holds that following lste adolescence the intellectual function as represenied
by a graph line first plutoou. end then declines in the later yearsa.
Intorproﬁotion of this data has differed though. One interp-etation is that
intellectual potency declines with age, while an alternative hypothesis
suggests that cohort difforoncoo in cross-sectional studies, and intervening
history in longitudinal studies are responsible for the appearance of these
differences (Schaie, 1972). Howevar, both camps saem to agree tha: the
instruments typically eaployed in the satudy of :intellectual functioning are
poorly suited to the measuresent of intelligence in older adults,

The sorts of changes needed in the intelligence tests of the future are
readily inferred froam the limitations of today’s teats. They aust be more
theory-based, and apecifically sust odﬁrcoo theoreticel issues that have
arisen over the §dot twenty years. Given that auch of the conteaporary work
-dn the area of 1ntolli§oneo has tended to conceptualize intelligence as
process-based, it follows that measuras of 1ntolliganco in the future auat
focus on the processes of cognitive functioning rather than the supposed
‘prOduct of those proeouooi. ~Another feature of tomorrow’s intelligence tests
will hopofuily;bc a sore relevant coniaxtual basis, especially so for measures
1ntondod to assess odu1£ intelligence. Tha% is to say, the nature of the
items and tasks  of the test should be related to the types of tasks and
'eircuggﬁonciz'ndro typical of adult 1ife than is true at present. Because

" tomorrow’s "'tiit. aust be more clinically useful, it is likely :hat they will

.onohou gonorato. aora roldily. diagnootic information that can be applied to
-‘1ntorvontion._ Thuo. the 1ntoll£qonco toot used in the acadeaic setting would
'lidonlly toll tho 1nstructor 1nportont 1nfornation regarding the test-takers

) 5,;;Epo: nt1o1 for 10¢rn1n9 opociflc typoo of okillo. Finally, it say be that more

T‘doligncd for rolativcly norrouly defined purpooon. will cnorgo and




achieve co-equal prominence with testa intended to produce global aasesaments
of intelligence.

The most complete example of tomorrow’s tests available today nmay be the
Kaufaan Aasesament Battery for Children (K-ABC). The K-ABC is theory-based,
utilizing the principles e£>ocvor=1 theories (e.g., Das, KXirdby, and Jarman,
1975; Luria, 1970; ond Horn and Cattell, 1966). It is process-oriented. And
perhapo of greatest significance, ths instrument yields data that can guide
the teacher to productive activitien which will benefit the child. Other
instrusents which share the features of theory-based, process-oriented, and
diagnostically useful are under development (e.g., Sternberg, 1985;
Feuerstain, 1979; Gardner, 1983; Hunt,1978), Additionally, seignificant
strides are ulroddy being made in the computerization of certain aspects of
intelligence testing, which may result in mora efficient testing.

Obatacles to ghanges in the tradjitional tests of intelligence

While there 1is auch reason for optimism in the area of intelligence
testing in the future, certain factors will 1-podo the rapid restructuring of
the fiold; The foremost cbatacle would appear to be the test publisher. The
history of intelligence tojting seens to reveal nearly as such about test
publiqhing as it doea about test development, Test publishers understandably
have a ma)or investment in the tests that are currently popular, and will be
hard ptooood to either abandon thcae tests or to even-handedly prosmcote newer

and potentially more pronising tests. Factors of cost and sarket control
similarly make it difficult for new publishers to appear on the scane offering
superior products for competitive prices. Thus it is cleesr that publishers

will be a force of inertia for the forseeable future, just as they have been
in the past.

A related obstacle arises from the havits of today’s test users.
Publishera roopéﬂd to market demand, and if a remarkable )now demand for new
tests ware to emerge, sore than one publisher would undoubtedly respend to the
demand. However, the <uirent users of tests cte to a large extent content
with tha tests currently available to gho-. Perhaps more accurately, they
hnvo-loornbd”to7¢¢eohlodnto thonoolvo. ﬁo the existirg shortcoaings in today’s
’ toqto”(ot .roA,uniwnro of those shortcomings). Whatever the case until test

’ulogo;waﬂt bogﬁ@: ﬁditu, the publishers are uualikely to begir «upplying new
. t.ﬁf..'_Thjijy'fo’uhit tbnorrewf. test uoix. will demand may lie with the

1



programs that train those individuals. Like Thomas Kuhn’s description of
change in science, it may be that the chcnhge 4in habits of test users will be

based more upon attrition thsn upon a broad-based change in attitude among
existing users.

Susmary

Today’s tests of intelligence are largely unchanged over the paat 70 to 80
years, deapite substantial changes in the way intelligence is conceptualized.
The history of intelligence testing revealas :hat much more has been done to
perfect the seasurement of traits that are static end immutable than has been
done to make or keep intelligence tests relevant.

The major factors that make today’s intelligence tests suspect are the
advances in theory, especially so0 in the area of cognitive psychology, more
extensive needs of clinicians, and changes in the populations with which
intelligence teats are being wused. Tomorrow’s tests will have to be more
theory-based, produce better diagnoatic information, and be relevant to the
types of test-takers with which they will increasingly be used. However,
changes in teats will not occur overnight, as publishers will not move rapidly
in the absence of a proven nmarket, and the market will not arise until test
users are widely educated to the deficiencies of the existing tests and the
promnise of tomorrow’s tests.
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