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CHAPTER I

INTRODUCTION

The somewhat knotty problem of infant intelligesnee testing has confronted
intaréntéd §aychologista sines the pioneering efforts of Kuhlmann, Gesell,

and Bushler in 1922, 1927, and i?5§a respaciively. Qinea these early effortn,‘
others have followed Snd all, with the pésuible exception of Gesell, have
founﬁ themselves im@erﬁad in sseantially the same difficulty, the poor
predictive status of the resulting tests. Although various explanations

have Eéen offersd, the problem continues to be #n open one and one within
which further inveatigation seems mssmétial from a thécrétlcal a8 well as

a pruatiaal @oint of view.

Theoretically, the invemiigatisn of infant mental devslopmentvit
impértant in terma‘of that auiéntific curlosity which motivatan peychelozists
ta‘atudy human behavior ff@mttha ¢radle to the gra&s. The fssoarch&r is
interested in inieatigating duvslopméntal bshavior in order to study its
strusture and sﬁecifie fﬁnctioﬁ, and to atﬁempt to isolate the emorgenéu
and follow the svolution of the more intrieate high afdar mental processes
observable in children and adults. | |

| VﬁliéMinfant testing is of moast 1mmadiate interest to the practiticner.
From the standpoint of positive mental health it is important to detect
mental deficienoy at as early an age as possible in the interests of
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parental guidance as well as planning for the ecare and training of the
retarded c¢hild. Finally, one of the most extensive uses of infant intellie
gence tests is made by adoption agencise. It is essential that the mentally
retarded be screened out and that the infant's intellectual potential be
estimated so that he can be placed with a family of aimilar capabilities.

In spite of the urgent noeda for valid infant tests, validity studies
of those tests currently available have yielded disappointing ressulte.
A recent study by Bledsoe sumarized those investigations considered most
indieutive from a methsdologleal point of view. While the correlations
resulting from these investigations varied from «.20 o .47, all were low
when eompared to correlations yielded by most intelligence tests used at the
ahiidhaod and adult lsveis.‘ Furthermore, longitudinal studies have pointed
%o eonsiderabdle long term wariability in individual test performance. The
Berkeley Growth Studies, Q twentyefive year projeet the primary purpose of
which has boen to study the development of intelligence as measured by tests,
are perhaps the most extensive example of such research. Data published by
Bayley as a result of the Berkeley Studiss indicate that the most varie
ability oescurs during the first eightesn months or two years of life and
then begins to taper off as the growth of the child becomes lees rapid and

2

more gonstant.® In the light of such sarly unstable growth eareers, one

Tpatrieia Bledsos, *The Pradictivs Valus of the Oattell Infant Intellie
gence Seale,® Unpublished Doctoral Disssrtation (Loyole University, Chicago,

1955), p. 18.

2Naney Bayley, "Mental Growth in Young Ohildren,® Fat. Soc. Stud. Edue.,
Part II (Pebruary, 1740), p. 29.




wo:ld expact poor predictive 2fficlency of infant tests, especlially when
retest age extends beyond the infancy psriod as it does in the studies
reported by Bledsos.
Some explanations of IQ ineconstuncy in infancy have been summarized by
Bayley in varicus publicationss
{(g) *Intelligence is fundamentally innate, but...its growth is
irregular beocause it is the resultant of numerous functions that
develop both concomitantly and successively, each growing out of
.previously setablished abilities but developing in its own way.
As a result mental organizetion changes as new components develop
aﬁd as older matured ones cease toc play an important role in
differentiating abilitiss in all except cases of extreme
retard&tiﬂn.'h
{b) Intellsctual grawth is inherently stable and co:ld be predicted
if adequate tests werse used and used correctly. Bayley points
out that this hypothesis assumes that intsllectuasl development
progresess ¢onsistently because it is a unit factor or a "g"
factor which could thenrstieally be iaolatadkfrﬁm spacific factors.
{(e) If intelligence is nativs and composed of a unit factor which
inersasss in efficiency throughout childhood, then tho rats of
inorease cannot bes preditted begause 1t ig wvariable for some

unknown r2ason.

3the reader is ref:rred to Table 3 in the appendix.

hnqyloy, *Mental Orowth in Young Children,® p. 30.




{d) ipposed to the former is the assumption that variations in rate
of mental growth ars the results of differsnt envirommental and
emotional influences which act on the organism in different ways

at different stages of davclapmant.5

In her discussion of these hypotheses, Bayley considers ths first to
be the most tenable in the ligﬁt of the Berkeley (rowth Studies’ findings.
The second seems to be nullified by her failure to find a general factor
during the firet threc ysars of life, and by the lack of corralation
between seores during the first nine months and those at four years of age.
In rajeoting the fourth hypothasis, Bayley points out that the scores do
become stable prior to the time the children are subject to the leveling
experience of similar school environments, and that school sntrance does
not seem tc reintroduce instability. While she sdmits that environment may
be opsrativs in ohsnging scores, iis effect should be suspected only when
there is a wide divorelty of bome baokground asnd opportunities for
stimulation, or in the case of children suffering from the effscts of
acoidents or dissase.® Bayley concludes then, that intellsetual growth is
composed of a group of developing functions which are, in their early -
stages, separately timed, inherently unetable, and incepable of predliction
except in cases of sxtrume retardation.’/ Her most recently published

position in regard to the value of infant tests is that they are useful

SIbid., p. 30.
61bid., p. 31.

7Hnnoy Bayley, "On the Growth of Intelligsnee,” Amer. Psychol., Vol.
10 (December, 1955), ppe 806-808.




as & gross evaluation of the normality or abnormaiity of developmental
status, and for research purposes in terms of the relationship of develope
ment to learning and ways in whieh personal ity structures are fom@.a

The long term resesrch of Arncld Gesell at the Yale Clinic has, on the
other hand, led him to conclusions opposing thome of Bayley. Gesell
;t,raséu the orderly progress of grom and its predietibility when clinical
rather than exoluiively paychometric techniques are applied. His studies of
thirty shildren, from infemey to the teons or older, have led him to
comidor growth as & patterning process whish results in boh#vier whieh is
symptomatic of the maturity of the nervous system, Development, he
indicates, is ¢a§ah1a:c£ diagnosis bescause the patterning process is
determined by lawful growth kfor"ung *Growth is = progroui#n whioch |
proceeds in orderly relation to age from conception to death. A seientifie
extrapolation of the age futdr will inevitably lead to the pattern of
futuré growth. The refinmment of this extrapolation is predietion. UGrowth
is lmful. In spite of its bewildering complexity, the growth of the child
mind will also be found to be within the rula of law.*10 Gesell
sontinues to point out, however, that hia Bucenss in prodieuon don not
depend entirely upon psychometrie procedure but upon behuiord

om&mum supported by murvmw, developmental history, and ims.donm

®Naney Bayley, "Value and Limitations of Infant Testing,® Ohildrem,

g
Arnold Gesell and Cathorine Armatrude, Developmental gmgg
(K.‘f Yoﬂt, 194‘ )* p* 4»

'94rmold Gesell, Infuney snd Human Srowth (New York; 1928), p. 405,




observntionn.“

As Bayley and others have pointed out, Gesell's limited use of quantie=
tative scoring and statistical methods open to question his conclusions in
regard to the predistibility of mental growth,!2 Howsver, it is interw
esting in this raspect to report a study by Simon and Bass which attempted,
as did Jesell, to make a clinical evaluation of infant development but
with the application of statistical procedures in order to measure the
significanee of the results obtained. The study, described by the suthora
as a pilot study, attempted to control biologieal and life experiential
date and the emotional relationship of the infent to the test situation as
qualifying test findings. As part of the study, a& group of 45 infants
were examined with Cattell and Oesell items at an ags of less than one
year. Later examinations were adminieterod, posteschool age, to the same
subjeets. The initial measure of contingzency was .45, with an acoceptable
level of signifiocance obtained. 'hen the group of records were adjusted
for the depressing effects of nomeoptimal conditions such as poor previous
foaster home care, long term hospitalization, ete., the degreoe of association
improved to .63 and again attalned an acceptable level of significance.-

The results of this regeareh, then, indlicate that an acceptable degrees of prew

diotion is possible when clinical rather than stirictly psychometric pragedures

Warnold Gesell, The Mental Growth of the Preschool Child (New York,

125ancy Bayley, ™iental Growth During the First Three Years of Lifes
a Developmental Study cof Sixty-one Children by Repsated Tests," Conet,
Psychol. Momogr., Vol. 14 (July, 1933), pp. 75=76; Bledsoe, p. 33
Anne Anastasi, Pgychologicel Testing (New York, 17954), pp. 2082283,




are utiliza&." 7

In spite of the disasroomant a8 to the poseibility of validly
measuring mental ability as early as the infancy period, infant tests
gontinue to be in rather widespread use. For example, the Child Welfare
Leagus of America reportsd that 62 of its 96 member agencies used infant
teating to help determine adoptabllity and the selection of adoptive famw
111@;.‘4 It would seem essential to oaniinun ressarch with infant
tests in order to explore overy possibility for their valid use. A nuaber
of investigators, rather than taking the oliéiaal approach to the probloem
as did Gesell, Simon and Bass, have turned their attention %o ths
construation of infant tests with the hope that more adequate item
solection would improve overwall validity. inderlying these efforis can
bs found agreement with Bayley's sacond hypothQ;iu mentioned above, that
mental ability can bs measured as early as infaney if only the instiruments
of measurement were more precise. ¥hile a number of studies, to be
discussed in the nexi chapter, have made some item analyses, the Catlell
Infant Intslligence Scale, eonsidered to be one of the most satisfactory
instruments available, 2 has never %o the writer's knowledge been treated

in this manner,

The writer has at her disposal 110 Cattell Scals reeords of eix month old

13pvraham J. Bass and Libby G. Simon, "Toward a Validation of Infant
Testing,” Amer. J. Orthopsychiat., Vol. 26 (April, 1756), pp. 340-350.

1&0h11d Welfars Lesgus of Ameriea, Adoption Practices, Procedurss,
and Problems (New York, 1952), p. 25, cited by Simon and Bass, p. 340.

15&:‘"“'1' - X 285.




infants who were tested for adoptive placement by the Chieago Catholie
chartiias. The group was retested with the Revised StanfordeBinet,
Form L, as & result of a study done by Patricia Bledsoe in partial fule
£1llment of the requirsments of Loyole University for the degree of
Doector of Philesophy in clinical psyehology. The purpose of Bledsce's
gtudy was to investipate the predictive value of the Cattell Seale. As
a result of her investigation, Bledsce coneluded that the Cattell Scals
is unsugcessful as & predictive instruwent. "The data pointe clearly to
the fact that there were such wide variations in scores among the children
studied that in only one out of every two infant sxaminations eould the
axaniner hope to come resascnably close to estimating later status. Furthsr,
the present results disprove the claim by Cattell...that ths Cattell Scale
can detect oxtreme variations from the norm esven at sarly ages. These
findings render the scale of little value in elinieal practice in
predleting for individual children."'6

¥hile the results of the above ressarch are disappointing from the
point of view of total score, the foregoing discussion suggests value in
investigating the predictive strength of the individual items. It would
bs ultimately hoped that studiss similarly designed on different infant
tests could explore and compare the behavicr and pradietive potential of
individual items, thereby providing at eome latsr date an item pool
from which could be drawn a more adequate tesst than those currently in

exlatonce,

1531&630@, pe 51,




Accordingly, the writsr's research will be concerned with the
extant of agreement between the performance of the infant sample nnltha
individual Cattell items and their later total test performance on the
Stanford-8inet. A statistieal analysis of such a comparison may be expected
to shod some light on the predictive aspect of the items studied.
[8pecifically, the null hypothesis, that no relationship exisgts between Cattell
Scale items administered at eix monthe of age and later Sténforduﬁinat
performance, will be investigated. The results of this ressarch will then
[e comparsd with thoge of similar investigations in order to obgerve and

Eiscuss similarities and differences,.




CHAPTER IIX

REVIEW OF THE LITZRATURE

Begause this research purports to explore the validity of test items
currently available in thé O?ttell Infant Intelligence Semle, 1t wae desmed
nocessary to disouéa tﬁ;wgfeblsma irherent in finding items appropriate to
infant testing, to investigate the methods of item sslection utilized by
the authors of infant tests, to discuss the types of behavior measurad
by test items, and finally, %o report studies similar to that of the writer
vhich have aitemytad to evaluate the predictive efficiency of infant test
items.,
Difficulties of Infant Testing

The period of infancy usually considered to extend from birth up to
sighteen mantha,’ is perhaps one of the most interesting pericds of life
to study dus to the rapid rate of growth which is obgservable. On the other
hand, the infant presents formidable difficulties as the subject of
peychological testing. Because the infant relates to his surrcundings in
& primitive, nonverbal manner, it ls negegeary for the sxaminsy, as

Ansstasl points out, "to set the stage® so that the desirzd response is

‘Anne Arastasi, Pgychological Testing (Now York, 1754), p. 278.

10




11
stimulated.2 Such & procedure necessitates test items which, because of
their intrinsic interest, will capture and maintain the infant's attention
long enough to provoke a seoreable resaction. As Anastasi malsc indicates,
the scoreability of the responee poses an added difficulty due to the
abaence of an objective eriterion of performanece.’ To complicats the
procedurs even more, the nature of the infant response, conalderadbly more
than that of the child or adult, sppears tc lie on a continuum ranging
from an emphatic negative to a perfect plus. Rather than bsing striectly
dichotomized on a pase~fail basis, most individual responses seem to lie
somevhere betwsen the positiv»'and negative nolee of this continwm,

Bledsoe has suggestsd that the physiecal and experiential immaturity
of the infant narrows his range of rssponsiveness considerably, thereby
limiting that observable behavior from which tast items may be drawn.
The abssnce of lenguage in particular prevents the tester from tapping
those aspects of general intelligence, such as the abilities to abstract
and releate, which may be presumed %o be at least potentially praesnt.k
As a result, a survey of currently available infant tsst items reveals sn
abundance of sensorimotor tasks, especlally at age levels prior to one

yoar, which have boen shown to have litile relationship to later intellseoe

tual status.’

21b14., p. 287.
51‘)34., pt 367»
hﬁledsw, pe 3o

Zlaney Bayley,"Consistency and Variability in Growth of Intelligence

from Birth to Eighteen,® J. genet. Psychol., Vol. 75 (December, 1743), p. 178.




12
¥ethods and Criteria flor Item Sslestion

One of the first attempts st infant testing eempriseﬁ & special
revision and downward extension of the Binet scals, In 1922, Kuhlmann's
rovision of the Binet extendod thes test down to the third menth 1avwl¢6
In 1239, Kuhlmann revised his scale furthsr using four eriteria for item
selection and placements |

(a) The incrsase in median raw score on a test betwesen adjacent age
levels was reported to be the chief criterion of item validity.

(b) Increase at successive ags levela im percentage passing was also
considored important; each test was placed at the exact level
at which 50 per cant of the subjects passed,

{6) Veriability in raw score was also considered a valuable oriterionm,
high variability being regarded as undesirable on the assumption
that it might prove to be an index of unreliability and/or
validity.

(@) A measure of internsl consistency was cbtained by eorrelating
oach item with total tost score.!

A survey of those infant test manuals now available indicates that
most authors have rslied heavily on items originally developed by Gesell
and to some dogree those initiamted by Bushler and YWolfe. The Gesell
Davalcpmantal Schedules, first publicshed in 1929, and moast recently revised

in 1947, wera the result of long term observations of infant behavior at

6An§atasi, ps 285,

Te. Kuhlmann, Tests of Montal Development {(Mimmeapolis, 1732}, pp. 18=22,




13
the Yale Clinie of Child Development. Items deemed to be representative of
four beshavioral areas, motor, language, adaptive, and pareonal-eccigl, were
selected and placed by determining that age at which an aspect of behavior
eould normally be sxpacted to make its appearanco.s

Buehler's Babytests were constructsd on the basis of 24 hour laboratory obw
sorvations of infant behavior. Attempis were made to insclude behavisrs whigh
were natursl and characteristioc of infants at particular agen.g Buohler re=
ports that iteme were eliminated under the following conditionss for technieal
reasons, because they did not fit in with the infant's interest or oapacities
of attention, when the desired response was not stimulated, when thers was
undue environmentsl influence, when there were excessive individual differences
in performance, and when results did not comply with statistical requirements.
Statistical selection end placement of items was carried out by determining
the age level at which 66 per sent of all subjects passed a task.'©

Another early scale, mainly utilizing Gesell items, was constructed
by Linfert and Hierholzer and published in 1928. The authors report that
items were sliminated which failed to show satisfactory correlation between
age in months and percentage passing. The resulting test extended from one
to twelvs months. Age norms were to bs calculated from a table indioating

percentage of successes on the varicus tests administerad. The test authors

8
Arnold Gesell and Catherins Armatruda, Developmental Dimgnosis (New
YO!“C, 191‘1 )‘, Pp- 6“70

90harlotte Bushler and H. Hetzer, Testing Childrsn's Development from
[Birth to School Age (New York, 1235), pp. 2526.

‘0 bidn' Ppc 81"570




14
reported that the total point scores indicated a linear increase with aga¢11
Bayley published the Callfornia First Year Mental Scale in 1933,
Borrowing largely from Gesell ltems, she also included some tasics from
other available infant tests. Tontative scales wers administeresd to 51
irfantes at wmonthly intervals starting at epproximately one month of age.
Items were finally sslected on the basis of the following oriterias (a)
thelr occurrense in all or most of the infant subjescts; (b) increamsse
in percentage pessing from one age level to the nexty {c) internal consige
teney with the total behavioral eriteriony (d) their apparent relevence as
intellectual or adaptive furctions.'? The resulting scals extendsd from one
to elghteen months with the items placed in ascending order of difficulty
by neans of the Thurstone Method of Absolute $ealing~13

Fillmore published the Iowa Tests for Young Children in 1936, as a
resuld of a study made on 643 gchildren from one to forty months of ages
Initially the tests wero selected and placed on the basis of percentaze
passings tests wero discarded when s high percentage paseing demonstrated
thelir faeility. This method was discardad in favor of Thurstone's Method
of Absclute Scaling. Pillmore was the only author surveyed by this writer
who oarried cut tests of iter validity using external criteria as part of

her standardization procedure. Her procedurs and results will be discussed

Vgarristie Linfort and Helen Hisrholzer, A Sgale for Meseuring ihe
Mental Levelopment of Infants During the First Year of Life, Catholie
University of America Studiss In Psychology and Psychiatry, Vol. I
{Washington D.C.y 1928), vpe bet9.

V2Kanoy Bayley, "Mental Growth During the First Three Years," p. 12.

‘5151,5‘. P 50*
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bﬁl@ﬁe‘“

“(M11iland; in 1942 and 1951, published the Northweatern Infantl
Intelligence Seale. In their 1949 publication, Gillilend and Shotwell
proposed four item oriteria for standardizations

{a)} Age progrsssions younger infants should bs expected to fall more
difficult items upon which older infants suceszdj progress in
mastery from elsmentary to more eomplex stages of a function should
parallel age progress.

(b) Variability of succass at any one age levels an item should be
considered correctly placed if 75 per cent of the infants at a

" given age level pase it. '

(@) Internal consistency of itemssy each item sho:ld agree with total
seors.

(d) Item validity: correlation of esch item with IQ's secured later
from other standardized tests.!D

Published data revesl no svidence that the fourth eriterlion was ever
%@uted.‘é |

The most recent infant test was published in 1954, by the British -

psychologist, Ruth Griffiths. The test is divided into five separate

scalees Losomotor, Personal-Soclal, Hearing and Speech, Iys and Hand, and

‘Aﬁva Pillmore, Iowa Tests for Young Children, Unlveraity of Iowa
Studies in Child WelFars, Vol. X1, No. % | iowa City, 1936), pp. 11=16.

194.R. 3111iland and Arna Shotwell, "A ’raliwinary Seale for the

Weasurement of the Meniality of anantn, Child Develpm., Vol. 14, {Septem=
b&r, ‘643)’ Ds 168,

16§big., po« 167=177; Bledsoe, p. 10; Anastasi, p. 236,




16
sgrformance. tach scale yialds a separate gcoras althoush a general quotient
may be oblained es en indication of total performanee, Griffiths has also
drawn from the Jesell Schedules. Iteme were placsd on the basis of percente
age passing'17

The Cattell 3Scale, which Ls the instrument utilized in the writer's
study, will bes deseribved in dstail in the next chapter, however, it is
aggtup?i&ta hers to report Cattell's methods of {tem seleoctinn and placement.
During the first thres ysars of the Harvard study, which stimulated the
congtruction of the Cattell Soale, Gseell teste were given all children
under two yvears of aga.‘ﬁ Lator the less satisfactory iteoms were eliminated
and additi-nal items were included from other sources.!” Cattell's
eriteria for item elimination were as followes

(a) Items which showad insufficisnt inerease in percentage passing from

ane age group Lo the next.

(b) TItems which increased irregularly in number of passas from

ags to aze, and those which showed platesus or failed to asproach
the 100 per cent mark at any age.

(@) 1Iitoms vhich wers difficult to administer or which requiresd unduly

sudb jective judgment on the part of the oxaminer.

(d} Iteme which falled to hold the attention of the child.

{e) Items resquiring cumbsrsome materials.

'TRuth Griffiths, The Abilities of Babies (New York, 1954), p. 35.

2]
1”?ay¢he Cettell, The Msasurement of Intelligence im Infants and
Younz Children (New York, 1340), ». 15.

P 1bid., ». 23,
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(£) Items thought to came undsr appreciable influence of home training.

{(g) Items which appearsd toc test control of the large muscles.

{(h) Items which secmed to test similar abilities to those Alr&ady

tapped at the same age lavel.
{1) Items at aze levels for which an adeguate number of more or
equally satisfactory items were available.?0

Selected items were placed at age levels according to parcentage passing.
In order to insure close comparability of scores with the Stanford-Binet,
certain groups of standardization subjects were retestesd at threse ysars of
age with Form L of the Revised Stanford-Binet, and the Cattell item placew
ments wers adjusted so as to produce approximately the same median IQ as
that later obtained by the same subjects on the Stanford=-Binet.2!
Item Rationale and Factor Anelysie

A number of test suthors have atitmmpled some rationale of ths nature
of the beharvior underlying their warious test items., Gesell sess growth
a2 & "continuum complex® of elementary camponanta.zz He analyses these
somponants into the four fields of behavior previously enumerated, and his
deseriptions of thess are perhape the most vivid to be found in the
literature. The motor area osomprises both gross bodily control and fine
muscle ¢oordinaticns, exsmples of which include pogtursl reactions, heed

balancs, sitting, standing, creeping, walking, prehensory approach %o an

201b1d., p. 27.

211b14., p. 43,

22 pno1d Gesell, Infancy and Human Growth (New York, 1928), p. 404,
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objeet, and grasp and manipulatisn of an object. The adaptive fisld of
behavior is composed of finer sensorim-tor adjustments ﬁa objects and
situations such as conrdination of syes and hands ir reeching and manipula-
tory activities, the use of the moter equipmsnt appropriately in the solution
of practiecal tasis, the ability to initiate new adjustments in the presence
of simple problem situations, and rescurcsfulness. Under ths heading of
language are included visible and audible Porms of communications faclal
exprassion, gesture, postural movements, vocalirzations, worde, phreses,
sentences, mimiery, and the comprshension of the communications of others.
The final division, perssnalesocial bshavior, generally includes resctions
to ths soelal culture in which the infant or young child livess bladder
and bowel contrcl, fosding abilities, zonse of property, selfwdepsndence
in play, ecoparativencss, and responsivoness to training in sceial
gonventions. As can be seen from the Porsgoing and as Gessl] himself has
sointed out, these areas of behavisr arc closely rolated and in meny
speoifically observed metivitiss of the infant would be found to overlap
one enothar.2) PFor axample, a test item requiring the infunt to obtain a
ring by pulling on the attached string wo:ld rsquire sda»rtivity but also
sonsiderable f'ine motor proflicliency.

8imllarly to Geeell, Buehlsr and Griffiths have also attempted item
clessifications. In Buehler's first praessntation of her infant tests, each
item was labeled according to the aspeet of development it was supposed %o

sxemines bodily control, mental abillty, manipulation of cbjscts, and scecial

23zesell and Armatruda, Developmontal Diagnosis, op. Lutss
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ds?slapmant.zé Griffiths’ divielon, as was indigated sbove, was according
%o the five categories which malke up the five ssparate scales of her test,

Bayley's studies brought her to the eonclusion that mental graﬁth is
a composite of a number of maturing funetioms, a viswpoint similar to that of
Gasell, Howsvar, rather than sonsidering the functione to be simultaneocus
or parallel, Bayley bellaves that Lthey are suescsuive but overlapping to
the peoint that they sre notyfor thepmost part separable into diserets
elassifications, Enyley attempted & number of classifications which were
unsetisfaotory and ultimately nroesented two bread categories of behavior,
sengorimotor and adaptive. Bayley's research indicated that items of the
Californie Scale measurad behavior which was largely sensorimotor during
the first eix or eight months, while truly adaptive behavior was maanuied
by items beyond that parlod.3§ In & more recent publieation, Bayley has
suggzested that, if intelligence is & complex of developing funetions as
her work sesme to indicats, then fagtor analysis of test itews may contrie
bute o en understanding of ite natureaEG

Bayley's suggestion has been followed by two studies reported in the
published literature. Hofatastter analyzed Bayley's set of corrslations
betweer mental ages from birth to maturity by mesns of Thurstone's method
into throe statistically independent factors. It was found that the

Californis Scale undsrgoes changes during the flrst three years of life

24gpariotte Bushler, The Pirst Year of Life (New York, 1930), p. 195.

28ayley, "Mental Grouth During the First Three Years of Life," pp. 5363,
zsﬁtyloy) "On the Growth of Intelligence,® p. 508.
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but remains fairly constant thersafter. The first factor, sensory alertness,
prodominates up to 20 monthe and from 40 months on contributes almost
nothing, Prom 20 to 40 months, faetor II, persistence, was found to be
dominant. Prom 40 months on the third f&ctﬁr, manipulation of symbels,
aceounts for most of the variance of intelligence test scores.2l
Hofstaattor's results seem to agrse with Bayloy's cmh«lusians that the
Oalifornia Soale is largely sonsorimotor in character during the first year
of 1ifs and that adaptive bshavior is not signifigantly measured until after
that period. |

Another feetor analysis was carrisd out by Nelson and Richards on
sixth month Gesell items. The writers intercorrelated ssventeen items at
this level in the middle range of &iffisulty (25 por ocent to 7% per sent
passing) and found that three factors seemsd to account for mest of the
vnriaﬁbu in bshavior of the six month old infants studied. The factors
wore designated as testadbility or halc effeet, alortnsss, and motor
ability.aﬁ As oun be seen, these results are comparable to those of
Hofstaotter in that the sensorimotor somponent sesms to dominate st this
early aga,

Precdlotive Item Validity

Pour studies of item analysis have been carrisd out in attemnts %o

27p.R. Hofstasttor, "The Chenging Composition of Intelligences A
Study of Teechnigue," J. genst. Psychol., Vol. 2% (September, 1954},
ppe 150=164,

. ggvizginia L. Nelson and T.¥. Richards, "Studies in Mental Devslopments
II. Analysis of Abilitles Tested at the Age of Gix Yonthg by the Gesell
Schedules,* J. genet. Psyehol., Vol. 52 {June, 1938}, pp. 327=331,
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agcertain predictive efficiency. As part of the standardization progedure
for the Iowa Tests, Fillmorse eorrelated performances on her items with
3tanfordeBinet and Kuhlmann IQ's ~btained from ome to two years after initial
tosting. The biserial technique was utilized in processing the data
statistically. Results indicated that successes on the items of the infant
teat were not markedly related to the child's later mental status as shown
by his IQ on the Xuhlmann and Binet tests. Pillmore attempted to explain
her results on the bagie of a number of considerationss

{a) A single item could be expected %o be less valid than a battery
of items well selected.

{b) The eriterion IQ's themselves wers shown to bs inecneistent so that
& selectsd IQ, as used in the study, mey not have been wholly
relisble.

(8) The ons to tw> year lapse of time between infant and eriterion
tosting may have allowed for some stimulation of mental
dovelopment,

(d) The Iowa Tests and the StanfordeBinet and Kuhlmann teste seemed to
be measuring intelligence in different ways sc that lack of corree
lation botwsen them deoes not necessarily prove lack of validity.

{e) The child's opemnness to ths examiner's verbal stimulation at the
upper age lavels c¢ould aecount for better parfurmance at this
point and econtribute o low correlations between infant item

performance and later IQ.za

27511 1more, pp. 2331,
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Another study by Nelson and Richards investigated the interrslatione
ships betwsen performances on the sixth month items of the Gesell Devel opw
montal Schedules and the MerrillePalmer test at 24 months, and the Stanfords
Binet at 34 months., Tiwenty-three subjects were initially examined at or
fear their sixth month birthdays and then re-examined at the two ages
refarred to above. The data obtained was manipulated in several wayss (a)
biserial eorrelations were somputed to show the relationships betwesen
porformances on the sixth month items of the Gesell and the total Sehedule
soors, or “Developmental Quotient®; (b) diserial correlations were computed
to show the relaticonships between performances on the eixth month items and
the MerrillePalmer test administersd at 24 monthe; (¢) biserial scorrslations
botween the sixth month items and the 1916 revision of ths Stanford-Binet,
using wental ags values at three ysars of age, were oomputed. The results of
the first manipulation indicated that those ltems vhich sorrelsted best with
the total number of items passed are of a distinctly mors grasping and
manipulative nature than are those which gorrelated lesst. The authors
interpreted these results to mean that, at the sixth month level, Gesell
items primarily involve grasping, resshing and manipulative behavior, with
such features as posturse, losomotion, and perception cecupying a sssondary
position. OCorrslations betwesn the sixth month Gessll items and 24 month
MerrillwPalmer performances indicsted a tendency for items designated as
Yawareness of distance pﬁreciation' by the authors to ingoresse in their relative
rank of mer@mo, while motor items tended to deecreass. The highest coofw
ficient obtained by this manipulation (.58) was deemed somswhat low in that

its forecssting efficieney was computed %5 be 19 per ocent. The authors
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eonelude that the sixth month Gesell items may not be considersd to messure
more than 50 per cent of that which the Merrillepalmer measurss at two years,
As in the case of the YerrillePalmer corrslatlions, the strictly motor itema of
the Gesell tended to have lower corrslations with the Binet than thoss desige
nated as "awareness of distance perception®. Othsr results of the third
manipulation suggested that as much as 60 per cent of the variance in mental
sge at thres years is sampled by the sixth month Gessll items. Results of
multiple correlation procedures betwesn ths Gesell items and the 3inet indi-
cated that gsome items were bstter pradictors of later intellectual status than
the total schedule. VWhen these items [five in mumber which corrslated about
«54 with the Binet mental ages) were combined, a correlation of .20 resulted.’®

Anderson attempted to construct a more predictively efflciont infant
scale by means of the ltem selection method using five year old mental age
status on the Stanford«Binet (1915 revision) as the eriterion. Items
initiated by Gesell, Bushler, Linfert and Hierholzer, as well as some dovised
by the author of the study were administered, A total number of 21 infants
were oxamined by this lmprovissd scale at the agee of 3, 6, 7, 12, 18, and
24 monthsy the Stanford-Binet was administered at five yesars of age. The
eriterion data was then dichotomized into two groupss those obtaining the
15 highest and 15 lowast Stanford-Binet IQ's. Bach item of the infant scale
wag examined with respect to the number passing and failing in ssoch of the

(s

dichotomized groups at each age. The most diagnostic items wers then

5071rginia~t. ¥sleon and T.%. Richards, "Stidies in Mantal Devslopments
I. Performanes on Gosell I[tems at Six Months and its Pradietive Value for
erformance on Mental Teste at Two and Three Years," J. gemet. Paychol.,
FOI' 52 (June, 1732), pp. 303-325. V
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gelectsd on this basis and corrslated with five year test status. Odde
aven reliability coefflclients were aleoc calculated. Less eignificant items
vere then added until the largset predictive coefficlents and hithaest odd-
ayeon reliabilitiss were secured. It was found that the nmumber of iteme at
each age whieh had some significence when checksd against the eriterion
groups was low. A maried charseteristic of the discriptive items at the
earliar ago levels (three and six months) was that they invelved alertness
to external envirommental stimulation. The author summarized the study by
stating that the item analysis technique did effect more predictive
efficiency.51

The most recent study to be found in the literature involving item
analysis was repcrted by 3Bayley. In a preliminary study of the items of
the California First Yoear Mental 3eals, six children wara‘selectad at sach
extrome of ability as measured by ths th to 15 year Californis tests., It
was noted the age at whieh each of those twelve childron passed 2ach of the
first year items. Results indieated that tha.high scoring tesnazers, ae
infants, had passed 31 items twc months or mare in advance of the low
scorers. Bayley states that most of thess itemeg cocurred in the seennd
half of the year and that they were an "odd assortment™ revealing little
ratisnale far their discriminative quality. The scores for the total
Barieley Orowth Study sample were then computed on the 31 item scale for

agse elx, nine, and twelve months. The correlations of these ascures with

51L. D. Anderson, "The Predictive Value of Infaney Teste in Relation
t> Intalligence at Five Ysars," Child Develom., Vol. 10 {September, 1037},
PDs 205"3‘2;
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the mean intelligence sigma scorca at ages 16, 17, and 13 years were .09
at six months, .32 at nine months, and .30 at twelve months. None of the
correlations were signifieant.52

It is noteworthy that the above smtudles vary in their optimisam in
regard to the eff'icacy of item analysiss The results of Bayley and Fille
more seem to indlcate that little can be contributed to the overall validity
of infant testing as a result of the low correlatione sbtained between the
individual items and criterion performance. n the other hand, the results
of Nelson and Richards, and Andsrson seem more optimistic partiocularly when
& number of items with relatively high correlations are combined when
sorrelated with the eriterion. In view of the apparent conflict, a discuse
slon of this writer's results in comparison to the above would sesm warranted

and will be attempted in Chapter IV.

523ayley, *Growth of Intelligence," p. CO7.




CHAPTER III

The Cattell Infant Intelligsnce Scale!

The Camttell Infant Intelligence Scale was published in 174D, as one
result of a longitudinal study of child development eonducted at Harvard
University. Items used by Uattell were adapted largely from those included
iniauahler's infant tests and the Gesell Dlevelopmental Schedules. 3tanford-
Binet items were interspersed from the twenly-sscond to the thirtieth month
levels, OCattell presonts her test as & downward extension of tha Stmnfﬂrda‘
Binet and, as was previously pointed out, Cattell Seale items were rearranged
on the basis of a retest study so that the median IQ's for each ags level
were as ¢lose as possible to the median IQ of 106 obtained on the Stanfords
Binst at 36 months.

The scale extends from 2 te 30 months with five iteme and one or two
alternates being included in sach age level. The age levels are placed
one month apart for the first year and two monthes apart thereafier.
Adminletration and scoring are similar to the Stanford«Binet excspt that

serial testing is permitted in order to gecure the interest and cooperation

!V information ziven under this heading ie fron Psyehe Cattell, The
Msasurement of Intelligence of Infants and Young Childrem (New York, 1740),
PP+ 11*‘[}90
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of the infant. A basal age 1s sstablished at the level at which suecessesn
ars obtained on 2ll five items and testing is continued up to the 1;val at
which all five items arz failed. In computing the mental aze, additional
oredits are added to the basal agze, Sinece there are five items placed one
month npart throughout tha first year lavel, two-tenths of & months credit
iz given for ssch success bayond the basal age, The chronologicul age of
the subjeet is nlso ostimated in tenths of months and the 1Q may be
computed in the conventional manner.

After 1345 examinations of 274 children wers administored, items were
allocated to age levsls on the busis of percentage pamssing. The subjects
included in the standardization sample were oxamined at the ages of 3, &, 9,
12, 18, 24, and 30 months. thile eash was not examined at every sge lavel,
the subjeets averaged five examinations sach. Items wers allocatad to age
lavels between the standardization ages (2, 4, 5, 7, &, 19, and 11 nonthas
during the first year) on the basis of percentage passing at the adjacent
standerdized age levels. Retesis by Cattell indicated close agreement
betwesn the I{ obtained at the ages at which the test was standardized and
the betwsen aspges which were estimated.

Oattell reported that the criteria for enrollment in the Harvard study,
as well as the retest StanfordeBinet mean I, suggest that her sample was
sooially and intsllectumlly somowhat above the general population. Enrole
lment requirements ineluded good physieal health and normal delivery of the
infant, primarily Horth Zurcpsan nationsl origin of the parents, more or
less permanent employment of the father, and the mother's willingness to

ecoperate with the demands of the study over a perliod of years. While a




few parents had professional backgrounds, most were employsd in such positions
Jas noliceman, clerk, and storelesper,
Using the prediction of 36 month Stanford-2inet scores as a criteriom,
[Cettell found that her seale booomes increasingly more valid after 12
Tnontha and less valid prior to that age. The validity coefficlent at 6
fronths vas .10, at ° months it ves .34, at 12 months .56, at 1% months .67,

nd at 2% months .71. Oddweven rsliability coefficients vere rencrted by
Eattell to be .55 at 3 monthe, <88 at 6 months, .06 at 9 monthe, .07 at 12
onths, .70 et 1% months, .85 at 24 months, and .71 at 30 monthe,
slection and Deseription of the Subjectsd

The data utilized in the writer's investigntion was gathered as a result

of a validity study of the Cattell Infant Intelligencs Seale completed by
Patricia Bledsce in 1955. The subjects were infants who had been placed
ffor adoption during the first month of life from Saint Vincent's Infant
psylum and Yisericordia Hospital, two maternity and infant homes which are
ppondicted under the suspices of Catholie Charities of the Archdiocese of
Chieago. Ageney polley in regerd to adoptive infants roguires a six months
probatisnary period during which time the infants are in the adoptive homes
indar the supervisisn of a soelal worker. Approximatsly ons wonth prior %o
fthe completion of legal adoption the infants ars brought o Catholie
Pharities Guidance Center for a psychologlcal exmmination. 3ledsce's records
prore svailable as a result of this procedurs.

Thrse phases of sample svlection were reported in Bledsce's study.

zlnfnrmation given under this heading is from 3ledsocs, pp. 33=36.
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From the several hundred Cattell Scale records available, all administered
by the same peychologist, Bledeve's goneral aim was to obtain a sanpling of
valid tests administered at the same age level. Furthermore, she attenpted
to obtain a sample which was representative of sll childrsn placed by the
agensy in early infancy. Accordingly, sslection was initially restricted to
the records of infants who had been tested with the Cattell Zeale bstween
January 1, 1750, and June 30, 1752. This method allowed two previous years
of supervised infant tosting sxperience by the sdministering peyehologist.
The sesond step involved examining the 195052 rscords aceording to the
following eriterias {a) examinations within one wesk of the sixth month
birthdays of the infants, (b} ressonable indication, in the light of the
examiner's opinion and the test bshavior as recorded in the report accompaw
nying each test record, that the examination was valid, {¢) placement in |
the adoptive home during the first month of life, (d) full term gestation,
The recprda of 150 infante were found to conform to the abdove requirements.,
Th§ final phase of ssleetion involved sesuring the cooperation of the
adoptive families in returning their children for retesting with the Stanforde
3inet. Ths children were, at the time of retesting, bstween three and one-
half to six years of age. Bledsoe reported that 115 families reasponded to
a letter explaining the project and requesting their cooperation, 20 addie
tionsl families were contacted by telephone, and the romaining 23 families
could not be located., Of the 135 familiee contacted, 110 sventually
brought their children to the clinie Pfor retessting. Bledsoe indicated that

17 families stated that they were unable to return dus to a numbar of rzasons,

rnd D responded that they did not wish %o participate in the study.
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Following the selection of the sample, the Reviesd Stanford-Binet, Form
L, vas adninistered by Bledsoce to 107 children; thres examinations wers given
by two other pasyshologists of the Guidanece Center Staff., In sach cage the
testn wore administered and scored in accordance with the directions oute
lined in the manual, and ell scoring was cheecked by a psyshologiat other than
the administrator, The Cattell Scales ware also administered in ascord with
the requirements outlined in the Cattell manual. In order to provide a
sonatant phyaical enviromment, both Binet and Cattell examinations were
administered %o all subjects in the of'fices of the Guidanes Center,

Bledsce asg¢ertained that her sample of 110 shildren is repressentative
of all the children placed in adoptlion in early infancy by the Chieago
Catholic Gharitiea. She stated that the group is alsc probably representa-
tivs of the children placed in infancy by most adoption agencies in large
urban commumities. As a result, however, of striet ageney policies in
regard to adoptive infants, it was suggested that the study group is somee
what selest as compared to the general population.

In the first place, the polisy of the azensy precludes sarly

placement of infants for whom adoption is contraindieated by

ronson of birth injury, esrisus physieal discrder, or badle

ground incldence of mental illnsss, Seeond, although almost

all of the children in the study group were born out of wede

losk, the available date on the eduoation of their true parsnts

{vhich esn be employed as a rough index of mental status)

indieated that the true purents surpassed the educational

level of the general papulation. Third, the stimulation and

cpportunities afforded by the adoptive environs have probably

been above average. Aecording to the date on the educational

status of the adoptive fathers, this group of adoptive

parents surpassed the averages for the country ms a whole

in these areas. Agency standards for the adoptive homes are

high and investigations ars rigorous, with the result

that the families are "middle class" in character and a
genuine desire for a child san be assumed after careful
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t&raoning.5

Bledsoe reported the mean retest age of the ssmple to be four years,
sight monthe, with a range from threse years, one month to five years, eleven
months. Within the range of five years to five years, sleven months were
hi‘ahildran; %0 children were between the ages of four years and four years,
eleven moﬁths; 19 e¢hildren wers botween the ages of three years and three
years, sleven montha. Of the 110 subjects, one was Negro and the remainder
wore causasion. No eerious health problems were noted in the case histories
of the children. One boy was reported to have had & mild congenital heart
murmer and one girl had a visual defect which required glasses.

Ko siblings were reported in the families of 33 subjects;y 67 children
had one sibling who was in each case alsc adopted. Of the latter group,

29 subjects had an older brother or sister, and 38 had younger siblings.
One child had five brothers and sisters who were either adopted or placed
with the family on a boarding care basis. In 9 cases the siblings were the
natural children of the adoptive parents.

The edueational backgrounds of the sample were in all omses on the
preschool level. In the five to six year age group, 18 children had some
kindergarten sxperience; the average attendance was rsported to have been
about four months. Ko consistent nursery school sxpsrience was indicated

for any of the younger children.

51bid., p+ 35.
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Deseription of True and Adoptive Parents™

Information regarding the true parents of the study group wes obtained
by Bledsoe from the case regords compiled by az&mycéanmwkers while the
trus mothers were awaiting deliveyry of the infants. Im e few gasos the
information given in the cass records was incomplete and it was pointad‘ out
that information geinsd about the true fathers was second-hand and therefore
juay be of limited reliambility.

| The moen age of the true mothers a% the time of birth of the subjects.

vas 24 years; 4 monthsj ages ranged from 16 to 41 years. The mean age of
the true fathers at the time of vbirth of the subjsots was 2° years, §
fronthes trus father ages mgea;»_rm. 18- t6 50 years,
The edugetionsl status of 101 true mothers was reported in the case
|reacrds,. The grades reported im the regords seemed, as far as osuld be
[detarmined, to ropresent grades oompleted.. The mean grade aomg}amd was
11.43 years, the median was 12.1_# years, and the standard deviation was
t.74. Nineteen of the true mothers had continued their edusation beyond the
igh school levels one was a college graduate and five were gradumte nursos.
[;‘ the remaining 82 mothersy, 44 were high school graduates, 27 had. hud D
10y or 11 ysars of schooling, 8 girls had completed grammar sehool, and
jone 51!‘;.,!;@# completed sesventh grade,
The educational backgrounds of the true fathers were obtainable im 72
snses. The mean grade completed was 12.30 years, the median grade complated
[nt 12.63 yoars, snd the standard deviation was 2.33., It was reported that

Arufomt;mmgiwn under this heading is from Bledasce, ppe 36=i0,
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13 true fathers had continued their educations beyond the hipgh school lavels
8 were college gradustes and 3 had received some graduate training. Portye
three of the true fathers were high school graduates, 8 had had 9, 10, oFf 19
years of schooling; 2 vere grummar gohool greduatss, and ome had had 8
yoare of schooling.

Bledsos reported that the cccupational status of the true mothers
approximated that expested in the general population for women of about
24 yoars of age. The majority of the true fathers were classified as semiw
skilled or slightly skilled lsborers. Forty-five per eent foll into the
professional, seni~professiomal, and eleriosl categories.

- It was stated in Bledsce's study that baskground information pertinent
to the adoptive parents was obtained from the vase records of the Gatholie
Howe Bureau, the adoption agenoy of the Chieago Catholic Charities. The
seoupational status of the adoptive fathers was rsported to have been
verified at the time of retesting.

The mean age of the 110 adoptive mothers st the time of retasting wes
37 ?wa, 8 months, with a rangs in years from 30 to 48, At the time the
infante wers nlaced, the adoptive mothers were in a mean age renge from
31 %0 34 years. While this is several years in advance of the mean maternity
age, Bledsos points out that it is probably typleal of an adoptive mother
populations

At the time of retesting, the mean age of the adoptive fathers was

39 years, 4 months, with e range from 30 to 54 years.

ervi g fosany.

W Y55 Yoars, /

from 35 to %6 years when the children were placed £
The mean ;‘ﬁ?tﬁﬂ complsted by the 110 adoptive mo

are
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the medisn grade was 12.40, and the standard deviation was 2.21. Thirgy-
bfiva of the adoptive mothers were educated beyond the high school levely 10
wore college graduates, and one had gome graduate training. Of the rsmainder
of the group, 57 were high school graduates, 25 had completed 9, 10, or 11
years of sshooling, and 11 had gradueted from grammar school,

The mean grade completed by the adoptive fathers wes 12.7%5, the median
was 12.80, and the standard deviation was 2.%0. Some eduoation beyond the
high school lavel was received by 48 of the adoptive fatherse 18 were college
graduates, and 7 had graduate training. Thirty~five were high school graduates,
21 had 9, 10, or 11 years of schooling, 5 had completed & grades, and one
[bad sompleted 7 grades.

Paw ogcupations wers reported for the adoptive mothers, probably due to
the fact that most of them were functioning as hQuaewives at the time of
retessting. The adoptive fathers wers reported to be superior in occoupational

jand scciml statue to the true fathers and to the genoral employed mala

opulations GSeveniywone psr cent wers classified in professional, seai~

ofsssional, and alerical groupings. Kone were reported to be in the
nakilled working group. The reader can refer to Tablos 4 and 5 in the
\ppendix in order taicompar« in detail the educational and occupational
tatus of the true and adoptive fathsrs. Sumarily, it may be stated that,
hile the educational backgrounda of the two groups were similar, the adope
iva fathers werc superior to the true fathers in cecupational status.
tatistical Proecedure

Blodsce's data was used by the writer to gompile data shests for esch of
khe 110 subjects investigated. Tha deta shests contained ghronolagiﬂﬁll
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azes, montal ages, and Iiy's resulting from the adninistrations of the Cattell
Scalss and Btanford-3inets. The subject's performence on sach item of the
Cattell Scale was also resorded juet as it was marked on the resord by the
administering psychologist. 3Zaoh data shset was then compared to the
original .resord by the writer and an assistant in order to insure seuracy.

Bach item of the fif'th, sixth, seventh, and eighth month levels was
subsequently analyzed in terms of percentege of subjests passing and
failing it, Uhile a few subjects were administered the third, fourth,
tonth, and oleventh month items, the nmuaber of cases was considered too
gmall to submit 4o stadistical analysiss 4 cuses were administered third
month items, 12 were administered fourth month items, 15 subjects were
administered itoms at the tenth month level, snd only 2 cases were ingluded
at the sleventh month level.

An itom wes considered to hawe been passed by the subject when the
record indicated a plus sign after it. Items were conaidered failed when
either a minus or a queastlion mark wes recorded. Question marks wers eone
sidered to dencte failures due to the fact that such items were consistantly
gim no oredit in the computation of the mental age. In a few cases, there
were no marks to indicate the subjest's performsnce on an item, even though
the item may have occurred prior to the maximal age level. In such casss,
the subjest's performance on that partisular item was not inecluded in the
statisties) analysis besause it was impoesible to ascertdin whether the
item had been omitted in adminfetration or whether the examiner had fore
gotten to reecord it. In no case of this kind did the omission of an item

[paice the mental age questionable, for the examiner credited only those




itoms mariced with a plus sign.

 Blssrisl correlations were computed betwsen Cattell Scale ltems and
Stanford-Binet IQ's. In computing the biserial corulutmm, Cattell Scale
porformance was treated as & dishotomous variable on a pass~fall basis, and
Stanford=Binet performance was treated as a continuocue varimble. Only those
Cattell iteme which 90 per cent of the subjects passed or‘t‘ailod were
included in this analysis. It ig pointed out by MeNemar mt‘eme aan
ﬂla;:q iitua confidence in a diserial c#rrélqticm when the dichotomles
are more oxtreme than .10 or .90,% In such aituat,zana, the resulting
cerrelatiom may be considered to be more an indisation of the difficulty
level of the iten thean of its predictive vglid_ity, _

As o Mmi procsdure, the smplmg eirars of all but the minug biserial

correlations wers oomputed. The null hy#atheaii, that no corrslation exists,
was then tested by refersnce to the normel eurve, as 18 indicated when

samples are as large as that used by this inwstigation-é

S Quim Meﬁam, Payshologzicel Statistics (New York, 1955), 2'ond ed.,
Pe 1950 ' ) ‘ o

6_&3&0. Pe 19%.




CHAPTEIR IV
RESULTS

Tﬁa sample group, consisting of 110 adopted children, obteined & mean
Ig of 114.3 whén tosted at six montha of age with the Cattell Infant Intele
ligence Secale. Thatitandara deviation at this age level was 8.9, and tﬁg
Q's rangad from ”Q %o 1§§a YWhen the aumple’ﬂun ?stestoé with tﬁa Stanfords
Binet at agen rnnging from 5 years, 1 month to 5 years, 10 months, the mean
13 was 115‘3k uaﬁ the standard deviation was 11.8. The retest IQ's ranged
fram 8% %o 145 Both the Catiell mean IQ and the Stanford-8inet mean IQ
oktainad from this sam§1§ are somowhat above the level expested frem ﬁha
ganeiix §@pulatlanm Such a result ls understandable in the light of the
rigid Qoloation procedurss carried out b} the adoption ageney which placed
the Lnfnnia in thbir adoptive homes. ?ﬁa higher than @veraga‘mean ¢'s
1adiuutn& tn thia utudy are in canfcrmity with the findinge of other
in?antigatmrs uho have stu&iad adoptive ehildren,!

The percentages af echildren passing cach Cattell Scale item from the
firth to the ninth month levels are tabulated on Table !. It Qan be soen

from thit pruaentatian that all itams on the £ifth month level and items

~ ipatricia Bledsos, "The Predictive Value of the Cattell Infant Intellie
gonos Soale,™ Unpublished Doetoral Dissertation {Lovola University, Chioago,
??5‘5)' B l“ai
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one, twc, and five on the sixth month level were too easy for this sample
in that 100 per cent, ?7 per cont, and 21 per cent of the group passed them.
This secms 4o be explainad by the higher than average mean IQ obtalned on
tho Cattell Scazle. Had the mean IQ been around 100, one would havs expected
the percentage passing Lo have basen 1@%@? on thage itenms. V

Yhen these results ars compared to those of Cattell with six month
infants, It can be seen that the items were generally easler for the writer's
sample. A comparison of central tendencies betweon the tuo studiés suggests
that the writer's group was somewhat superior to the Cattell sample, as well
as to the general population. cattéll raported a medisn I} of 108 at eix
months, n- mean I§ was available for her grop. |

Biserial correlations between Cattall items which less then 20 per sent
of the infants passed or f&ilaéwﬁra presented on Table 2. Of the sleven
items which survived the 70 per cent cuteoff point, six rea§1ta& in nomitive
eorrelations renging from .25 to (01, and only one of these, a language
item plgged at the eighth month level, could be quocted to pradict later
intallaohu&i ptatus bettor than chanee. The remaining items resulted in
negative gorrelations ranging from «.02 to .16, |

While the positive correlaticne indicate a very minor relationship te
the eriterion, ithere sesms to be a trend suggesting slightly greater
oanfsrmit&'bé&waan tast and rotest results as higher age levels are
approached, Iﬁ ie notable in this respect that the only significant item

was placed st the eighth month level. This tendency conforms $o the results

20attell, pe 30.
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Table 1
Percentage of Subjeots Passing Cattell I[tems
Sy
Hriter's study Qattell's studyt
Itom |
L % passing 4 % passing
% months
Turns to beidl H 99 C 172 - 89
Attaine ring 7 76 167 89
Trangfers objsot from 78 96 68 87
Regards peilet 77 95 176 a4
Pieke up spoon 7 100 66 88
6 months o
Attains cube 110 100 181 10
Lifts cup 110 9 m 79
¥Manipulates mirror 110 87 167 80
Unilateral reaching 108 5] 174 6%
Approaches sscond 110 N 26 62
obs
1 monmn ' : :
Attampts pellet 110 - 83 1% 58
Pats and smiles at 109 . 62 163 50
- mirrey : '
Insposts ring 110 57 8 &
Tekes two cubes 110 32 66 4%
Exploits paper 109 a3 63 4o
£ months .
Pulls ring by string 105 17 163 06
Interested in string 106 . 56 72 20
Says “mama® or "dade® 105 23 180 Lo
Rakes pellet 104 3 175 10
Interested in details 106 00 &3 ot
of ball
gontinuad




Table 1 gontinued

Pergentage of Subjeets Passing Cattell Items

e = e

Writer's study Cattsll's study®
: X % panssing ). § % passing
9 monthe

8Seissors grasp of &6 ot 175 00
“pellet : '
Losks for epoom 71 06 170 09
Rings bell 70 06 76 o4
Adjusts to gestures 81 00 76 03
Adjusts to words 72 0% 76 00

SOnttell, pp. 30«34,
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Table 2

Correlations Betwesn Cattell Item Parforssnce

and Later StanfordwBinet IQ's

6 monthe :

Hanlpulates nirror 110 - 16 L -
Unilateral roaching 108 08 2%
7 months
Attempts pellet 110 . -2 R
Pats and emiles at mirrop 109 -0
Inspeats ring 110 : .05 v
Takes two cubes 110 08 20
Exploits psper 109 SRS & | - 25
8 months . ’
Pulls ring by string 105 -.08 -
Interest in string 106 02 Y
Says "mama" or “dada" 105 258 008
Raltes pellet 104 «11 «19

- 83ignificant at better than the .01 lavel.
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of Bayley, who, in her item analysls found that the most dlagnostie items
osourred during the sesond half of the first yoear.)

The singular significaneé of the languago item is in agreement with the
findings of Anderson, whose correlational analysis and analysis of signife
feant 1teme reflected the major role playsd by the progress of Language
development in the predistion of later intsllectual status.*

Another conelusion of Anderson, as wsll as the findings of Nelson and
Riehards, are however, not borm out by the writer's investigation. Anderson
reported that items whieh involved the infant's positive reastion %o °
| trmediate environmental happenings with & beginning interest in contaew
tusl sxploration of objeots, were also important as early indicators of
intelleotusl development.? Nelson and Richards found that items involving
& more ar:lsas peroeptual reaction ¢s specifie stimulus eorrslatsd better
with ﬂorftila?almer and Stanford«3inet results than items defined as motor
and postiralelocomotor.S ' The writar's resulis are more in agroemant with
thoss of Bayley who found 1ittls rationale behind the feow significent
1t¢§a hay study ravaala&~7 In #oms easas in ths'w?iter's analysis whers two
items oculd be sxpoeted %5 messure the same aspest of behavior, one

carrelated positively and the other negatively with later Stanford-Bined

’Bﬁilﬂfn *On the Growth of Intelligense,* p. 807.
“anderacn, p. 207.
S1bid.4 pe 207, -

6&e1aou and Richards, "Performance on Gesell Items at Six Months,"
Pe 52’* .

7Bayley, *On the Growth of Intelligsnce,* p. 507.
N
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performance. The difference in corrslations betwsen the two items whish
involvs the pellst will serve as am examples "raltes pellet” correlated .11,
vwhile "attempts pellet® correlated «02. with the eriterion.

A comparison of the awvareness items which Kelson and Richards found to
be good predictors to similar Cattell items suggests further discrepancies.
Nelson and Richards' “resets to mirror image®, whieh correlated .30 with
later Stanford-Binet performance, and "regards pellst?, which eorrelated
+32, are similar to thres Cattell items studied by the writers “attempts
pellet®, *manipulates mirror®, and *pats and suilon‘tt mirror®.8 It can de
seen from Table 2 that the Cattell items, which correlated «.02, «.15, and
«.02 respestively, are signifiocantly lower than the results reported by
Kelson and Richards.

The sonflicting findings of these studies are somewhat diffienlt to
evaluate due to the fact that different tests with different administrstion
and sooring oprosedures were ussd. The conflict may be due to the latier.
In the onse of Nelson and Richerds' investigation, it may be dues %0 the
fact that their ssmple was bimodal in scharacter.? In such cases, the point
bi;orinl technique may have yielded lowsr quantities. It shoild be noted in
relation to Anderson’s study that the eriterion for significant iteme was
not, as far as coild be determined, e« statistical one. Therefore, re-

evaluation on a statistical basis eould revexzl somewhat different rosults.

3Halson and Richards, "Performance on Gesell Items at Six Monthe,"
Pe 520' :

T1bid., pe 818,
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Whiles Anderson wes able to find a number of items at earlier age levels
(3, 6, and 2 months) which could be combinsd by the multiple correlation
teshnique intc & more predictive seale, such a procedurs does not look
promising for the Cattell Infant Intelligence Scale at the earlisr age
levels besause of the numerous low positive and negative vorrelations.
Andor;on'n'#sault: are explainable bescause he began his investigation from
| a ralaﬁiv«iy ltrge 1tem pool contributed taiby a number of available infant
téét-; ‘Eﬁlson aﬁd ﬁiﬂhﬁr&o also attempted the mﬁlﬁiple correlation taéh* |
niqub with six month Gesell items with apparent succons. However, one wbuld
qééttien uhoth@r an adequata‘nuuber of highl& ecérrelated items would have
Saoa available 1? the point biserial prosedure had been used in their

study.




CBAPTER V

SUMMARY AND QONCLUSIONS

The investigation of infant mental development has long baen of conw

E § gern to psychologists. This study derives its importance not only from

? é scientific suriosity concerning the genesls of those mental processes which
; j.nre manifest in ihé child and the adult.vbut aleo as t’re-ult of the relaw
;fi givalva%dﬂxprgotiaa of infant 1ntalliaén;c testing as an aid in the

i é .e1g°tian and ylneement of adoptive children.

stnaa tho first efforts of Kuhlmenn, Gesell, and Bushler to devise

7 - tests, the question of the predietive validity of thess soales and
2 those whish have folloved haa baeama & point of extonsive invactigutioa

' and considerable diugnmmh m ccnflict has resolved mmr into two
;; opposite dampe lod primarily b! Xnnay Bayley and Arnold Gesell. As m

T; result of her purtiuiyatien 1n ‘the Eerkalay Grawth 3%udies, Baylav hua

} gome o the uamlnaian t.hnt 'cvhe utia!‘mtory prauicuan of Iawr intalloctw&l
i: status as a rolult of intant teats is impossible dus Lo the sxtensive orgen
?;{ izationgl chango: which taice pllno during the early phates of 1ntcllootua1
| development. Shc regards infant tout. to bs valuable primarily as ‘i" t°
;éi a gross avnluafiﬂq'°f developmental mormality and abnormality, and th

} ] research purposes.
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Gesell's studies at the Yale Clinic have brought him to a different
eonclusion. He maintains that, in spite of its bewildering complexity,
intsllectual growth is an orderly and lawful progression of patterned

processes. Bocause of its lawful nature, mental development is amenable to
~diagnosis and prediction providing the total life picture of the infant
ean be assessed by the sxaminer, proferably over a period of time.

In spite of Gesell's optimism, the results of validity studies of the
warious infant tests have been disappointing. In sfforts to investigate
s nmany avenuess of approach as poseible, some investigators have turned
their attention from aorrelating the total seore with a critserion to an
iannlyaia of the individual items which make up the tests. Results of some
“of theme sttd&yts haves been somewhat more encouraging.

Whils the Cattell Infant Intelligence Soals, published in 1740, is
‘widely used in olinisal practics, it has nover, to the knowledge of the -
writer, been investigated hy'u§nua of item anslysis. Accordingly, the
%p&prSO of the writer's study has been to investigete the extent of sgreee
‘ment botwsen the performanse of 110 adoptive infants on the individual
kantﬁoil‘ituua and their later total test performeance on the Revised Stanforde
Binet, Porm, L. Biserial corralalions were gomputed from the infants!
performerices on the Oattell item and their later Stanford-Binst IQ's.

The item performances of the subjsets were dighotomizsd on e passefail
basis, while StanfordeBinet performances wers trested as a contimious
variadble. The resulting biserial eorrelations were submitted to the
appropriate dest of statistieal significance.

The results. of the writer's stidy indicate only ons item, a language




&1
itom placed at the eighth month level which was significantly predictive
of later StanfordeBinet status. Thers was alao some tendeney for positive
correlations %o ogour more often on the seventh and sighth month levels than
on the sixth month leval. However, becsuse of the preponderance of
insignificant relationships, it ia difficult to draw any confident conow
lusions from this tendeney. o
The writer's study was in agreement with the findings of Bayley in

that there scomed to be little explanation why some items rosulted in
positive correlations and others in negative correlations. The Mindings of
{¥slson and Richards, and Anderson, that certain types of behavior such as
Javarsness of distance perceptlion were mors significant as predietors were
not eonfirmed by this investigation. The results of the writer's study also
cast some doubts on ths faasibility of using a multiple correlation
Jtechnique with the early age levels of the Cattell Scale in order £§ Conmes
|bine ttems into a mors adequately predictive test.
Tn the basis of the writer's findings, Bayley's pessimism in regard to
ths impossibility of udeéuate prediction of later intellectual status by
;maans of tssts administored in early infancy seoms 4o be greatly strenge
thened. One could eonclude that language seems to bds the first oclue to the
jextent of intellectual potential which oould be sxpected to actualize as
|the infant devslops. It scsme probable that other cluss must remain out
of the remeh of the togtor until language has develoned to a more
lappreciable i&grao than the first utteranees of "mama" and "dads®.
If further ressarch involving the eveluation end predietion of

mental ability in infancy ls to take place, it scems valid to conclude

.
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that the psychomstric apyroach cannct offer a singular satisfactory method.
It vas noted in the survey of the literature that some investigators have
found more comprehensive elinieal teohniques to be of value. More studies
ubilizing developmental and emvirommentsl histories together with repeated
observations by means of tests may realize fruitful ree:ilts, 3Sinee this is
| the practice which is used wost in elinice, it would seem valuable to
| sulmit it more extensively to the rigers of solentifie investigstion in
order to syaluate ite efficaey.
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APPERDIX |

Table %

Retest Correlations from Published Validlty Studies of

Simdonth0ld Infant Tesh Performances®

Inwatiggtnx? “ Test R Criterion " Retest Sga | r
2 Furfayiim il 42 BB 4 yre. 2mons  ».20
Huhlenbein Seale (1916) (median) i
. Fillmowes © Tow, t S8 ' 2or 3% .32
} - Tests (1916} yrs.
' Anderson . Suehler & 91 8B % yrs. .08
| Gesall items (1918)
| Neleon and Gessll 31 8-8 : 36 mos. 47 i
- Richarde s {1218) (MA) ,,
Beyley = California 61  Cal Preschool 27, 30, & .10
j ~8oale Seale 36 mona
 Cattell  Cattell 42 8B 56 moss 30
Seals 119357}

. %pagrigia Blodsoe, "The Predistive Value of the Cattell Infapt Inkeds
' ligence Seale,” Unpublished Doetoral Disssrtation (Loyola University,
| Chicago, 1@555. pe 18, , N




Table 4
Minnesota Cccupmtional éaala Distribution of

110 Adoptive Pathers and 8% Trus Fathers®

Group o True Pathors &&agﬂ‘iﬁ( ?&thers U8, Malen
Number  Per cent Number Per gsent Par cent
It Professisnal 3 A 10 9 8
11t Semieprofessiopal, 9 1 24 22 1
managstial ‘ ~ - '
II1s Olerical, retail 24 25 b4 &0 18
busineas, skilled
IVs Parmers 2 2 - 10
V1 Semi-skilled 18 22 2 24 29
¥Is 3Slightly skilled 26 31 6 5 10
' VIls Leborers = 1 1 — — 4
| Totals 83 100 1o 100 100
., . 39 |




Table 5

Educational Status of the True Parents and

~ the Adoptive Parents®

Years  frueparents - Adoptive papesthcr

. of Pather Mother \ Pather ~ Mother
Sohooling Fumber Per cent Numbsr Per o#nt Numbar Per gent Nawber Por cent
72 100 101 100 1o 10 110 foo

13 - 16 w2 1919 M 3T sA
9 - 12 51 T 3 72 86 51 64
%8 3 4 e e g s N LY S

A% ]
it il

3 8

Hedisn 12.6% 12. 14 12.80 12,48

Standard 2.33 1.74 259 2.
deviation

; bid., p- 49,

|
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