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ABSTRACT
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Tne Problem.

The purpose of thils study is to compare the primary
mental abilities of deaf and aearing cniildren, in order
to determine wnetner, potentially, tne deaf and the hesar-
ing show the same de;rse and pattern of apllities., The
hypotiiesls wnic: tuils study attempts to support 1s that,
ween thne abstract intellisence of tne deafl, apart from
telr ability to verbalize, 1s ueasured by an adeqguate
measuring instrument, tne cdeaf closely approximate the
hearing in potential capacity. By adequate measuring Iin-
strument 1s meant one wnlich requires no lan.ua:-e eltner in
directions or response, yet whlcn correlates hi.nly with
verval measures of intelli;ence.

In eddition to the :ain nypotheslis, several other
aspects of the problem are considered. These related
studies include: (1) the relationships between iype of deaf-
ness and test performance, between a. e of onset and test
performance and between de, ree of loss and test performances
(2) the correlation betweein scores made by the deafl on tne

Wechsler-Bellevue Intelli.ence Test und the Cnica,o Tests



of Primury Mental Abilities,and (3) the relationship between
teacner's estimate of tne deaf individuel's ablility and

the individual's psrformence on these tests,.

Major PFindings Summarized.

The comparison between the deafl and the ne.ring on the
Wechsler and Thurstone Teats, sug, ested that the deafl do pos-
e3s the capaclity to develop abstract intelligence, at least
those aspects of abstract intelliazence which do not depend
upon sbility to verbalize. Specifically, they show the
same abllity as the hearing in numericsal abllity, space per-
ception and memory. When critical ratios of the differences
to the standard error of the differences between the deaf
and the nhearing groups on the six Thurstone factors were
computed, no significant differences were found con tne three
factors mentloned above. The hearing were superior to the
deaf in verbal abllity, word fluency and reasoning, &s meas-
ured by this study, Statlstlical evidence for this con-
clusion is found in Table 11X, The deaf also show the sume
ability as the heuring in those aspects of intelligence
measured by the performence section ol the Wechsler., The
mean intelligence quotient for the Kendall and Indiana stu-
dents on the performance section was 108,53 standard devi-
ation, 14.43; standard error, l1l.32; which is significantly

higher than Wechsler's mean of 100 for hearing individuals,



The mean intelli.ence guotlent for the Hew Jersey School
was 101.8; stundard deviution, 14.285; standard error, 1l.50;
which 18 not significantly different from Wechsler's norms.
No significant reluticnships were found between type of
deafness and test perfloriunce or between degrec of deufness
and test perforamance. The ralationshipy between a e of onsel
and test performsnce was not examined bLecause of insuflilcient
data,

Teccher® estimates of academic abllity shiowed a fulrly
strong reletionship to the apprelsal of ablility furnished
by these iLests.

In additlion to the answers to these questions, correo-
Jetiones between the Wechsler and Thurstone Tests were com-
puted to determine whether thoese tests were measuring whet
i#2 measured by individual tests of intelligence. 7They were,

therefore conclusions can be drawn,

Further Research Su;.ested.

This investiagstion was llmited to & study of thne po-
tential abstract intgllig&nca of the deaf individual,
Further studies in wi:ich an attempt is made to uyresent in-
structional matericis to the deaf from a visual standpoint,
not neglecting tralning in speech and llpresading as &
necegsary means of communication, will demonstrate whether,
through an emphaals on reading and educational films and
other visual uids, the deafl individual could more nearly

approach the hearing in educational schievement.
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CHAPTER I
IRTRODUCTION

Educetors of the deaf find themselves faced wlth the
quegtion whether the handicep of desfness carrles with it the
incapaclty to develop abetract 1ntelligence.1 Research in
the fleld of mental mescsurements with the desf has establlished
thszt (1) the desf are from three to four years retarded edu-

2 and (2) all verbsl tests of intelligence become

cationelly,
for them educstional achievement teete in language and there-
fore show similar retardation.s Even on non-language tests,

the best estimate so far 1s that the average 1.Q. of the deaf

does not gquite resach 90.4

Statement of the Problem.

Addlitionsl study 1ls needed to show whether the potential
cepacity of the deaf 18 below that of the hsaring.

The purpose of this study 1s to compare the primsary
mental abilities of deaf znd hearing children in order to
determine whether, potentially, the deaf show the same degree
end pattern of abllities. The hypothesls which thie study

attempts to support is that, when the abstract intelligence

1. Rudolph Pintner, Jon Eisensgon and Mildred Stanton.

The Psychology of the Physieslly Handlespped. New York.
F. 8. Crofts and Co. 1941. p. 129,

2. Ibid. p. 149.

3. Rudolph Fintner. "Contributions of Fesychological
Testing to the Probleme of the Deaf." Proceedings of the
International Congress on the Educstion of the Deaf.
Trenton, N. J. 1833. p. 214.

4. Pintner, Elsenson and Stanton. gp. gcit. p. 127.



of the deaf, 2part from thelr sbility to verbalize, 1s
messured by an adecuste measuring instrument, the deaf close-
ly epproximate the hesring in potential cspacity. By sdequate
meseuring lnstrument ies meant one which reguires no language
elther in directione or reeponse, yat one which correlastes
highly with verbal mesassuregs of Antelligence.

In additlon to the main hypotheegis, several other ssg-
prects of the problem sre considered. These related studies
include: (1) the relationships between (2) type of deafnese
and test performance, (b) age of onset and test performence
and (c) degree of loss and test performance; (2) the corre-
lation between scores made by the deaf on the Wechsler-
Bellevue Intelligence Tast and the Chicago Tests of FPrimary
Hental Abllitiees, the two teste used in this study; and
{3) the relationship between teacher's estimate of the deaf
individual's 2bility and his performance on these tests.

Data on the relationshins between type of deafness, sage
of onset snd degree of losa and test performance are included
in the hope that they will add to the understanding of the
main problem. Do the congenitally deaf voesess more abstract
ability than do the sdventitious? Are those deaf individuals
who lose thelr hearing before entering school more hendlcapped
with regard to scedemic ability thsn those who become deaf
later in 11fe? Does the amount of hesring loss have any re-
lationsnip to emount of intelligence? The answers to these
guestions will not only indicste possible ressons for aca-
demiec retardation, but may ald the educator in plannling an

educationsl program for the deaf.



The correlations between the Wechsler and Thurstone
Tests sre considered in this study beczuse no similar study
on normal individuale was found, znd it was felt thst some
knowledge of the relationship between the performsnce and
verbals sectione of these two testes was essentisl to the under-
standing of the problem of the abstrsct intelligence of the

desf.

Definitions of Terminclogy.
intellligence. A brief dlscussion on the nature of in-

telligence 1s presented in order to clarify "intelligence" as
uged in thie study and to Jjustify the selection of the two
mezsuring inetruments employed.

Binet and Simon, who used a2 single dimension of mind in

differentlating between the bright and the dull,’ wrote:

It seems to us that in intelligence there is =a
fundamental faculty, the slteration or the lsck of
which leg of the utmoest importance for practical life.
Thieg feooulty is Judgement, otherwise cslled good
sense, practical sense, initistive, the faculty of
adapting one's self to circumstances. To Judge well,
to comprehend well, to reason well, these are the
esaential activities of intelligence.

After Binet the dlspute over what the term intelligence
mezng began. Certsin psychologlsts declded one must dietine
gulsh s Binet 1.Q., a Pintner-Paterston 1.4Q. and any other I.Q.

ag representing somewhat different kinds of 1nte111gence.5

1. J. P. Guilford. "Human Abilities." Pgychological
Review. 47. 1840. p. 370.

2. Alfred Binet and Th. Simon. The Development of
Intelligence in Children. Translated by Elizsbeth S. Kite.
Baltimore. The Willlame snd ¥Wilkins Co. 1816. p. 336.

3. Guilford. gp. cit. p. 370.



At the beginning of the century the purpose whlich was
back of the development of the single tests was the measure-
ment of specific mental ospaclties. There is evidence thsat
the early psychologliste did not have in ming, ?rimarily, the
measurement of general mental capacity.l The development of
teste which would meassure general capaclity, or general intel-
ligence, grew out of the age-sczle movement (Binet and hie
successore) and the correlstion movement (Spearman and his
succeseors) both of which directed attention towsrd general
Iintelligence rather than toward psrticular mentsl functlons.z

Spearmaen insisted that the Elnet scale, the model for
11 intelllgence tests, was constructed cn the basls of his
g=factor theory. QOthers lsbelled Cpearman's "g" fsctor
intelllgence.s

Einet sppeared tc think of intellligence as s kind of
composite of a conelderable number of types of perfcrmance
or of the abllity to cerry on s number of typee of perform=
cnce. AL the sene time he sgeemcd to regsrd the abllity to
carry on these various types of performance ag an ilndicstion
of an uniarlyling charecteristic which wae not to be ildentifiled
with any oI them. The successors of Zinetl have Llikeviece
reireined from atiteuwpting to formulate any exact definition

of intelligence. They heve been ccntent with z general

1. Frenk M, Freemen. Lentsl Tests. New York. Lcoughton
Mifflin Co. 1939. p. 169.
C. Fkig.
.3. Guilford. op. £it. p. 371.



description of the sorts of things that intelligence enables
one to da.l

Spearman, on the other hand, fevored factor analysis
to dlstingulish sharply between various sbillities, to define
them, and ultimately to develop tests to measure them. The
factor analysts have criticlzed the Binet school because
thelr procedure is vague and undefined, empirical rather
than psychologie&l.z

Terman, in 1916, called intelligence "the ability to do
abstract thinking."® His 1937 edition of the Binet Scale
contaelng no discussion of the nature of intelligence, but
seems to be based upon the same principle.

Thorndlike, in 1927, defined intelligence in terms of
the difflculty of the tasks a person could do, the number
of taske, and the speed with which he could do them.? He
felt that every stimulus-responee unit would constitute
an ablility and the element of the sgituation to which the
responge 1is made would be part of the definitlon of the
ability. If there ie such a thing as general sbllity, he
belleved 1t to be merely the sum of all the particular

abilitles.>

1. Freeman. 9op. cit. p. 432.

2. Ibid.

3. Lewis M, Terman. The Messurement of Intelligence.
Boston. Houghton Mifflin Co. 1916. p. 344.

4. Edward L. Thorndike, E. O. Bregman, M. V. Cobb, et sl.
The Measurement of Intelligence. New York. Teachers College,
Columbia. 1827. p. 22=24.

5. Freeman. g¢p. git. p. 436.



The precent theorlers of primery abilities, as ex-
rreseed by such men ae Kelley and Thurstone, state that
correlations between teetrs csn be rccounted for by assum=
ing the influence of a limited number of abilitles, cslled
»rimary mnentsl abllities.l Theee abilities are similar to
the 0ld faculties excent that they are based on an attempt
to account for the correlstione which are found between

tests inetead of belng basged on ordinary observation or

common 881’188.2

Freeman defines intelligence as "the =bllity to learn

acts or to verform new acte thest are functionslly usefui. "o

He adds:?

This definition leasds to a distinction be-
tween types or forms of intelligence to Iit the
divereity of kinds of functionelly useful acts...
Some would object to making the concept as broad
sa this. They would confine 1t to whst we ordi-
narily call the intellectual, that is, to abstract
thinking. This, however, seems to be an arbitrary
restriction of the term... We would include, then,
guch diverese types of learning as are involivesd in
manipulation, performing an act of skill, identi-
fying »2n objlect, learning nemes of obJlects, forming
concepts, and solving puzzles or problems »~f gll
sorts. Thege 21l are evidently mesns of functional
adeptation.

2ifferent types of meacsures of intelligence
may be used to measure the sbillity %o make various
types of adseptation.

The form of adsptation thszt hese been most
theroughly explored ie success in school... In
the meentime, success in vocstional pursults has

1. Ibld. p. 437,

3. Frenk S. Freemen. “The Heening of Intelligence."
39th Yearbook. Natlonal Society for the Study of Education.
1940. p. 18.




also been used snd there has bfen some attempt to
measure 'soclsl intelligence.'

Stodderd defines intelligence as “the ability to under-
taske activities that are chsracterized by (1) difficulty,
(2) complexity, (3) abstractness, (4) economy, (5) adasptive-
ness to a goal, (6) social value, and (?) the emergence of
originals, and to maintaln such activities under conditions
that demand a concentratlon of energy and a resistance to
emotional forces."Z

In summary, then psychologists first spoke of the
fsaculties of the mind. Then 2 single dimenslon of mind was
referred to and nemed intellligence. Out of the dispute over
the exact nature of intelligence emerged the studles of the
factors of the mind, differing from the faculties mainly in
that they are analyzed statlistlically rsther than theoreticslly.

OCur present tests are most succeseful ss measures of the
compoelte of mental gbillities, which 1s sometimes called
1ntelllgence.3

Thus, 1t is not merely a facetious statement to say
that intellligence is whet 1s meassured by intelllgence teats.
Wihether the term intelligence is ueed, or, to avold dispute,
primary mental abllitles, the tests are useful because they
enable educstore to predict performance in school and in

some other situations.

1. Ibid. p. 19.

2. George D. Stoddard. The Mesning of Intelligence.
New York. The MacMillen Co. 1943. p. 4.

3. Freeman. Mentsl Tegts. p. 16.



Another comment on intelligence tests by Freeman 1is
glgnificant:

We sometlimes spesk of teste ae though they
measured intellectual capacity directly. Thie, of
course, is not true. What they measure ie the
manifestation of capscity in actlon or in be-
havior. Intellectual capacity is not something
which can be seen, felt, hesrd, or measured in
any direet fashion. We assume in mental tests
that the behavior of the individual expresses ir
represents the meximum of whioh he 18 espable.

No attempt has been made to discuss or evaluate all
the theorles of independent unit or group tests. Rather,
& brief overview of the nature of intelligence and socme
present day theories have been presented. It ig the pur-
pose of this investigetion to use those measures which
have been refined and estsblished through ocsreful research
and analyeis to compare the mental sbilities of the deaf
with those of the hearing. In the selection of the Chicago
Tests of Primery Mental Ablilities, developed by Thurstone,
and the Wechsler-Bellevue Intelligence Test, the findings
of recognized research are being utilized.

Traxler is expressing the feeling of many present day
psychologiets when he says that "the use of factor analyeis
may now be listed as cne of the major techniques of perscine-

elity messurement .

1.t Mo Pe 20.
2. Arthur E. Traxler. "BErief 0vervlew of the Feriod.

Faychological Teste and Their Usee.® Review 9of kducstional
Regesproh. 11l:1. 184l1. p. 7.



And of the Wecheler-Bellevue, Stult wrote that the
method of standardlzation employed wae worthy of special
note, and that the test results have sgreed remsrksbly
well with clinleal juégement.l

Thurstone snd Yechsler concur in thelr views regarding
the nature of intelligence. ALecording to Thurstone,

There 1e nothlng wrong ebout using a mental age
or an intelligence quotlient if it 1s understood as
&n average of geverzl tests. The error that is
frecuently mzde is interpreting it ss measurlng
scme baslc functional unity when it 1s known to be
nothing more than a composlite of meny functional
unities.

Wecnsler, in defining intelligence for users of nis
gcele, makes a slimllar statement:

Intelligence 18 the sggregate or global capacity
of the individuel to =met purpocsefully, to think
rationally and to deazl effectively with hls environ-
ment. It is global becsuse it charascterlizes the in-
dividual's behavior ae a whole, 1t is8 an aggregate
because 1t ig composmsed of e¢lements or sbllities
which, though not entirely independent, are quali-
tatively differentiable. By measurement of these
abllitiea, we ultimately evaluate intelligence.

But intelligence ig not identlicsal with the mere sum
of thege abilities, however inclusive. There are
three important reasone for this: (1) The ultimste
prodéucts of intelligent benavior are not only a
function of the number of abllitiee or thelr quality
but alsgo of the way in which they are combined, that
ig, upon their configuration. (2) Fectors other
than intellectual abllity, for exsmple, those of
drive &nd incentive, enter into intelligent behavior.
(3) 4n excess of any given abllity may adé relatively
little to the effectiveness of the behavior as a
whole.

@ O % W o B R % B B R B W W e W P % W W % W W W W B R

1. Dewey B. Stult. ‘"Current Construction and Evalu-
ation of Intelligence Teste." Review of Eduycational Re~
8eareh. 11:1. 1941. p. 9.

2. Thelma Thurstone. "Primary Mental Ablilities of Child-

ren.' iducatlonsl snd Pgychological Measurement. 1. 1941. p. 106.
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Although inteillgence 1s no mere sum of intel-
lectuzsl abilities, the only way we can evsluate 1t
quantitetively ie by the mefsurament of the various
aorecte of theee abllities.

Both Wechsler s#nd Thuretone use the electricity
rimile. Wecheler ssys, "We do not, for example, identify
electricity with our modes of measuring 1t.%%  ¥e xnow in-
telilgence by what it ensbles ues to do.

Of nle own tests he claims:

We think that they measure genersl intelllgence
in tne eence Jdeflined sbove. We shsll not, however,
clalm that they messure all thst goes to mske up
general intelligence, because no testeg at present
are crnable of doing 1t. The only thing we ¢sn ask
of an lntelligence scele 1e thst 1t messurees suffli-
clent portions of intelligence to enable us to use
it a8 & feirly rgxi&ule inuex of the individusalls
globsl capacity.

Thurstone exvrresgges the same feeling iu his Vectors
af ¥Mind: "sdmittedly we are studyling but s part of human
rersonality, but that mskes the study no less V&lld.“4

Thug, various theories as to the nsture of the native
abllity cerlled 1nt€111gence have besn rresented, and the
Viechsler asnd Thurstone have been given. In this ¢%udy, ine
telllicence will be regsarded ae the aggregate or global capac-

ity of an indlvidual, as the composlte of mental sbilities.

1. David weensler. The legsurement of Adult Intelligence.
HBaltimore. The willlame and wWllkins Co. 1B44. p. 4.
La .

Se bid. Pe 1l.

4, jue k. Thurstone. The Vectors of Hind. Chlcsgo.
Univereity of Jhicsgo frese. 19386. p. 46,
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The Deaf and the Hard of Hesring. A committee on nomen-
clature, sppolinted by the Conference of Executivesg of
Americsn Schools for the Desf, reporting in 1937, recommended
thet the use of the terme *denfemute, ® *deof snd dumb, * “scmi-
mute,® "eemldesf" ~nd f"mute® be diccontinued by educstore.l
The committee defined *de=f* and "hesrd-of-hearing® =ss follawgzg

The deaf: Those in whom the aense of hearing is non-
functional for the ordinary purposes of 1life. This
general group i1s made up of two distinct clasees,
baeced entirely on the time of the loss of hearing:
(a) the congenitrlly deaf--those who were born deaf;
(b) the pdventitiouely deaf--those who were born
with normel hesring but in whom the sense of hearing
hee become nonfunctional through llliness or sccident.

The hard-of-hearing: Those in whom the sense of hear-
ing, although defective, is functional with or with-
out a hesring sid.

Hethods of Iinstruction. De:xf children in thelir c<chools,

being without the sense of hearing, snd to s greater or less
extent without normal speech, must have some means rprovided
for thelr educstion other than through the ear. In the ime
rarting of knowiedge to the deaf, or in securing comuunication
with them in the class room, the eye constitutes the wmost
important means to be resorted to.

Cut of the two bssgic means of communication, the oral and
manual, have grown the three nrincipsl methode of instruction:

A. The oral method. Swneech and lipreading sare the

means of communicstion, the medium through which all instruce

ticn ie given.

1. Merle E. Frampton and Hugh Grant Howell. Educstion
of the Hendicspped. Volume Two. Problems. New York.
World ¥®ook Co. 1840. p. 186.

2. IIM. p. 1960
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B, The menual method. Finger spelling and the
slgn languasge are used as the mesns of communication ss well
ae for instructional purposes.

o The combined method. ALl deaf students are
glven an opportunity, in tihae {lrel yearc of thelr scheol
nlny, to lears specesn zad llpreading. Those who seem
inczpsble of profiting from lanstruction under the 2razl method

are taen taught In wanusl clazeses.

The gusstion of the type and amount of native ability
of the deaf chlilld hss not yet been sdequately answored.
Ztuldlies Ain which the intelligence of the deaf was measured
by wnerformance teesels are about egually divided in finding
the daesf equal $0 or slightly infericr to the hearing. (IFor
complete de%sils see section on related studies.) AL least
five sueh tests--the Kohe Block Designs, the Goodenough
Lrowess-Yoan, the Forteus YMaze, the “ymbol-Diglit snd the
Irever-Collins--show no statistioslly significant differences
Letween the deafl and the hearing. Performence teets haove
becn zesumed 6o be insdeqguate for meszcuring general Intellie
gence, partly becouse of the verlous Lypes of intellligence
and partly becaure such perforzsnos tegte Co net ceem teo
mesgure 11 sepeets of intelligance.l Hnd yet, the correlae-

tion between the fokg Plock Vesignes and toe Stanford-iinet

1. Edwin G. Feterson. "Testing Desf Children wlth Kohs

Block Designe." American Annslg of the Deaf. 81. 1936.

En YA
Pe wide



13

ie .84;1 between the Goodenough and the Binet, .?6;2 between

S and between the verbal

the Porteus Maze and the Blnet, .77;
and performance halves of the Wechsler-Bellevue, as follows:
Verbal I.3. x Full Seale I.3., r = .90°% .007

Performance I.Q3. x Full Scale I.4., r = .88 * ,008
Verbal I.4. x Performance I.4., r = .71 2 ,018
When corrected for attenuation the correlstions between per-
Tormance and verbal sections increage significantly, thus:
Verbel I.4. x Ferformance I.,., T = .83.4

Thus, %o & large extent, performance tests 3o appesr
to measure the same aspecte of intelligence as do the verbal
teste.

In testing hard of hesring children on a2 verbal intelli-
gence test snd on & non-language test, Fintner found s eigni-
ficent difference between the hard of hesring and the normal
child on the first teet but not on the second and concluded
that the verbal fsctor in intelligence is what csused the
difference.’ Goldstein feels thet "1f effective messurements
and accurate teete were devised to record the intelligence
quotient of the deaf child, his I.Q. registration would not

differ from that of the normal child."S

1. Florence L. Goodenough. legsurement of Intelligence
by Drawingse. New York. Wworld Book Co. 1926. p. x.

2. 8.-C. Kohs. Intelligence Megsgurement. Nsw York.
KaeMillan Co. 1927. p. 157.

3. 3. D. Porteus. "The Measurement of Intelligence."
Journasl of Educational Psychology. 9. 19818. p. 19.

4. Wechsler. gpp. git. p. 124.

5. Rudolph Fintner snd Joseph Lev. "The Intelligence
of the Hsrd of Heering School Child." Journsl of Jenetic
Pesychology. 66. 1939. p. 44.

6. Max A. Goldestein. PFroblems 9f the Deaf. St. Louls.
Laryngoscope Press. 1833. p. 2bBl.
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The difference between the educationsl quotient of the
deaf and hesring child is easily explained. The deaf child
lecks the lenguage to compete academlcally with the hearing.
The Jlfference in intellligence quotients on verbal tests of
intelligence may be explained in the same way. The differ-
enceg found by at leszet helf the investigstors on performe
ance tests 18 not so readlly underst:zndsble. Bupposedly
there 1s no lenguage problem. The criticlism hes been made
that, since most of these tests were standardized on hearing
chlldéren, they are not falr to the deaf chila.l Yet, the
deaf child is 1living in a hearing world, competing with hear-
ing persons. If there is to be any basls for comparison, any
attempt to predict hie success, hle abllities cesnnot be
Judged by a seperste scale. Whset he doeg on a test designed
for hearing children is exactly what the educator of the deaf
needs to know.

If one sssumee that there is actually a significsnt
difference between the native sbllity of the desf and hesring
child, (which hes not been conclusively demonetrated), what
may be the ressons for the difference? ZJeveral theorles have
been advanced to explain thils. »Pintner feele that audlitory
images and possibly kinsmesthetioc imegery pley a pert in the
development of 1ntelligence.2 He =lso speculates on whether

a deficlient nervoue system csused elther by poor heredity or

1. Pintner, Eilsenson and Stsnton. gpr. ecit. p. 73, 83.

2. Rudolph Pintner and Donald Paterson. "A Comparison
of Deaf and Hesring Children in Visuzl Menory for Digits.®
Journsl of Experimental Psychology. 2. 1917. p. 83.
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the revszing diszeseges which often cruse deafness masy account

for much of the bgckwrrdnegs of the dezf, even when compered
on nerformance testa.l He fecls that the former exrlanation
18 the more important one, according te his own studies (re-
viewed in detail in the following section.)?

Jurt wes ansked whether atrophy of the scoustic center
and ths »arti=zl a2trorhy of the motor center nermanently
affected geners1l intelligsnce in the case of the desf chlld.

Hls reply was in the negative; since, =z2s he rolnted out,

locallzation of atrophy to thst extent hes not been proveﬁ.s

Zeckel feels that there 1g a phyelological basle for
the retardstion for =t lezet a portion of the desf populztion
in cerebral lesions. He writes:

If the denfnees leg accompanied by cerebral
lesions, a8 in heredlitary degenerative forms and
in some meoquired tresumstic end infectioue caces,
we may expect an occaslonal occurrence of dementia
debillity or decresge in intelligence. In those
cases of deaf-mutlsm where the internal ear or the
suditory nerve hse been injured snd there is no
brzin leslion, there are the following problems with
reepect to the intelligence. In the firet rplece it
might be posslble thest in hereditary genulne deaf-
mutism there 1e alrerdy 'a priori' o grester fre-
quency of an inferior mental disposition. In the
gecond place the dispocition might be qulte normal,
but the deafnese the cause of an impalred intel-
lectusl development. The influence of the loss of
hearing and sgpeech with the consequent dearth in
verbal engrammata must lesd to a2 mcre concrete form
of thought. The habitusl exercise of transposing
abetracet noticns intc speech eymbols in the sroken

1. Ibig.
2. ibid. p. B4.
3. Co Zurt. "Dezfnese snd General Intelligence.®

American snnals of the Desf. 72. 1827. p. 364.
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langusge 1s reduced znd this may probably lead to

a deterioration of intellectual development. Al-
though the deaf person in digltsl speech hae at

his digposition other gymbols which play the same
part as the symbols of speech, thle compensation

of the specific functions reguired by orsl speech
remains nevertheless insufficient. The heard and
the spoken language 1s always very much richer in
abstractions than the langusge of gestures. The
gpoken word with ite sccent, intonation, sound and
personal enunclation 1s rich in shades, brings great
multipliclty of elements of conscicusness, stimulstes
the process of thinking and provides much greater
exercise of the whole intellectual sphere than the
vieguelized image or the simple gesture, or flnger
word. The lack of hearing and speech masy on these
grounds impede the development of the psychlic intel-
lectual 1life of the desf child o at best retard 1t
in comparison with other people.

Stroud states a similer bellef, that "it 1s difficult
to see how any high order of intellection can go on in the
absence of language.“g

The results of Eberhardt's and cother experiments at
the Clarke School for the Deaf seem to contradict Pintner's
findings and the theorlies of Zeckel and Stroud. She found
that "in general the results indicated that for the deaf the
loss of scoustic memory lmages of langusge 1s compensated
for by visual images of movemente of the lips or by soma-
esthetic images of the word patterne in the speech org&ns.“s
She feels that, in many cases, "thinking in meanings® is of

greater significance to the desf than "thinking in words."?

1. Adolf Zeckel. "Research Poseibllities with the Deaf.®

American Annals of the Deaf. 87. 1942. p. 178.
2. J. B. Stroud. Applicatione of Intelligence Tests.®

Review of Eduogtion Research. 11:l. 194l1l. p. 3b.
3. Margarete Eberhardt. %A Summary of Some Freliminary
Investigations of the Deaf." Pgychologicsl Monogrsphs. 562.

1840, p. 3.
4. Inid. p. 4.
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She aodds:

Probably the most significent of this materiasl
(1.e., her studles) 1s that dezling with the de-
velopment of concepts in young deaf children withe
out language. 7The experiments show thet the world
of the young deaf child 1s slready organized beyond
the rerceptusl level and that this orgsnizstion
closely follows thst of spesaking people. They show
clesrly thet lesngusge 1s not essentisl for organizedl
conceptual thought et lesst durlng ite first stages.

Eberhardt's and Helder's studies at the Clarke School
wvere done with young deef children, which mey account for
the discrepancy in view.

All studlies on the mechanical #nd motor ebility of
the deaf seem to find no significent differencee between
them and the hearing. (See section on relsted studies.)
Fintner and his followers recommend, therefore, thst these
assets of the deaf be emphasized, rether than their llabili-
ties.z He feels that educstors of the desf should experiment
wilth & curriculum which mskes these abllities the central
point around which all the rest revolve. The core of such
& curriculum would be mechanical snd motor; 1linguletic
getudles would be csupplementary,--auxilisry to the main pur-
pose of educstlion. He belleves that 1f go used, they might
heve more meaning for the deef chlld, snd he would be better
motivated than he 1g et present.s

Fuefeld, in & criticism of the findings of Pintner and

Ctenton and the recommend=tions expreeeed above, notes thsat

ll Ibig. pﬂ 5.
2. Pintner. "Contribvutlons of Fsychological Testing
to the Frohlams of the Deaf.® n. 219.

%. Xbid.



the ruenge of mechaniesl abllity as revesled by the tecsts is

a wide one for de~f chlldren as well as for the hesring, 1ndl-

cating thst not all of them would be favorsbly lnclined toward

that sort of trsining which would be beet szulted to wechsnical

aptitude, thet 1e, chopwork.t
Dlorlee Lg slso convinced that the tendency of concole

trating on vocetlonal tralining to the sxtent of curtsiling

2 voeational trzining

acadenic work is & serious problenm.
in Americs had 1lts atart in the schools for the deaf,s moinly
becruse 1t was Ielt that the desf, because of their handiesp,
were unable to develop & symbolic structure which seens to
underlies sbstract intelligence. It was belleved that these
handlcapped students needed to be glven manual training 1f
they were to become self-supporting, self-suilflclsent membors
of soclety. In the face of zll the work which hos been done
in the past few yesrs on individual differenceg in interecets
and aptitudes, 1t would seem a retrogression 1f the core of
the ocurriculum for g£11 desf studente were centered 1 mechani-
cal ond motor training elmply becsuse that was ths one fleld
in which they had been proved equal to the hesring.

Thus far, sll the results of tezting the desf are Lased
on what have been classes by Plntner ass tests of concrete
rsther than abstrect intelligence. He uses "concrete" to

refer to those abllities messured by performance tests,

1. Irving S. Fusfeld. "The Mechanlicsl 4billity of Deafl
Children." Americson Annsla of the Desf. 83. 1938. p. 381,
2. Ignatius Bjloriee. "The Status of Vocational Training

in our Schocls." Americsn Apnsls of the Deaf. 8b6. 1940. p. 287.
3. Ibid. p. 2b2.
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abillitlies which may be teeted without the use of language.l

All of the tests of abstract intelligence usged with the

deaf have been based uvon language =nd the results are,

therefore, useless.a
Therefore, if an sppraiassl of the abstract intelligence

of the deaf is desired, 1t would seem that sz non-languzge

test whlch correlated highly with those verbal tests used

to measure abstrzct intellligence should be used. According

to the correlations given by Wechsler and quoted earlier in

this paper, the Wechsler-Bellevus Performance Examinstion

meets these requirements. It requires no language in presen-

tation or resgponse. It hase a correlation of .88 £ .007 with

the vechsler full scsale I.Q. For thls rezson 1t wae felt

that results with the Wechsler Intelligence Tzst would be

significznt in determlining the capacity of the deaf to develop

abstract intellligence.

1. Pintner, Eilsenson gnd Stanton. op. git. p. 128.
‘:3. Igmﬂ }



CHAPTER II
SOQURCES OF DATA AND FRCCEDURRE

The group of desf gubJects used in thie study, rs well
eg the messuring instruments chosgsen to appreiee thelr mentsl

abllities, will be described in this chepter.

Subjects Tested.
The Wechsler-Bellevue Individusl Intelligence Teet and

the Chicago Teste of Primaery Mental Abllities were given to
210 de=f children. All students between the sges 11-17, inw
clusive, heving no other hendicep but deafness, in the inter-
mediate and sdvanced gradee of the acesdemic departments of

the following echoolg for the desf were tested for thiles study:
Kends1l School, Washington, D.C., New Jersey State School,
West Trenton, and the Indlana Ztate School, Indisnapolis.

The number at each age level is not large, but it is the total
sample in these thres residentlasl schoocls for the deaf.

These schools seem to be typlcsl of residentlsl schools
for the dezf in the United States. At lesst there is no
evidence that they are dissimilar. Kendsll School, in YWash-
Aington, D.C., 1s nttended by the deaf residente of the distirict.
The two sztate schools serve the hypacuslic from all parts of
the state. Feebleminded children sre excluded from sll three
gchools, slthough some individuszls with physlcsl handlcaps
other than deafnesgs ere admitted. The latter were not in-

c¢luded in the present study.
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Meaguring Instrumentsg.

The Hechsler-Bellevue. The third edition, 1944, of the
Wechsler-Bellevue Individusl Intelligence Teest for Agults and
Adoleecente, a polnt scsle, and Chicago Tests of Frimary
Mental Abilitles, 1941 edition, a group-adminictered test,
were used in thie study. The Chicego Teste were made avalle
able through the American Councll on Education and are the
result of the moetl recent experiment by Thurstone snd Thur-
stone, deescribed in the section on related studies.

The complete Wechsler-Bellevue Scale includes the follow-
ing subjectsa:

1. Informstion: Thie teet containe twenty-five
queetions designed to memsure the range of the individual's
knowledge, and through thle means, to indicste his intellec-
tusl capacity.® The subject 1s zsked the helght of the
average American woman, the distance from FParis to New York,
and similar questions of general information.

2. Comprehension: This test 1e a test of common
sense, success depending upon the prosseselon of a certaln
amount of practical information and s genersl ablility to
evaluate past exparlence.z There are ten gquestions. For
example, the subject i1s asked what he would do if he were
eltting in & thestre and were the first person to discover

s fire.

1. Wechsler. op. git. p. 78.
20 m. p. 81.
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3. Arithmetie Reasoning: This subtest, contain-
ing ten problems, 1s an indicator of the degree of mentsl
alertness. All the questions touch upon common-place situse
tions or involve practical calculations and have been so
devlised as to avold verbalization or reading difflcultles.l

4. Memory Span for Digits: Digit span is an

2 Since this tesat

indication of retentivenese and attention.
involves resding a serles of numbers aloud which the subject
must repeat, 1t cannot be used with the deaf. The vocabulary
test was used s& an alternate in thls gtudy.

5. Similarities: These twelve questions test
degree of maturity and level of thinking. The test contalns
a great amount of "g".° The subject 1s asked to tell in what
way a poem and a statue, and simllar palrs of objecte and con-
cepts are slike.

6. Plcture Arrangement: Thig test effectively
meagures & subject's 2bllity to comprehend snd size up a
total situation. The understanding of these six situations
corresponds to what other writers have referred to as "soclal
1ntelligenee.”4 The subject is glven a series of plctures,
which when put in the proper order, tell a story.

7. FPicture Completion: Thie test 1g designed to

messure the individusal's baslc perceptual and conceptual

Se p. 86.

1. %Q;Q. p. 82.
4. Toig. p. es.
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abllities in g0 f-r as fhese are involved in the visual recoge
nitlion end identificetion of f=amillar objects and'forma.l In
a broad way the test measureg the abllity of ths individuel

to differentiate essential from unessential details.® One
ecsentlisl detsll is miselng from each of & serles of plctures.
The subjeet must name this festure rather then sn unessential
feature which may a2leo be miscsing.

8. 2Elock Deslgn: Thiles ls the best single perform-
ance itenm, and 1s one of the few performance tests thal seem-
ingly does measure very much the sgame sort of thing that
verbsl tests meesure.> It involves both synthetlc and znaly-
tical ability; 1t involves the abllity to percelive forms
and to analyzas these forme.* The subject 1s asked $0 reprow=
duce with blocke & pattern which is on a card before hin.

9. Digit Symbol: This subtest involves sssoclia-
tive flexibility, attention and concentration.s The subject
nust copy from the sample the proper symbol for esch of sixty-
ceven digits.

10. ObJject Assembly: These three taske give informe
ation sbout the thinking =2nd working habits of the subject.
They are zn indieatlion of his mode of percaptlon.6 The sube

Ject must assemble s menikln, & profile, and & hand.

1- m. P 90.
2. Mo pc 91.
3. Ipid. p. 92.
4‘. m. p. 93.
5. &Lo p. 95-
6. 1bid. p. 98.
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Alternate: Vocabulary: The number of words =a
man Xnowsg 1s »t once a measure of hie learning ebility, his
fund of verbal information and of the genersl range of hise
1deas.1

The firat five of these zubtests glve the verbzl score
and verbal 1.Q.; the second five glve the performance score
and I.4. The totsl weighted score on 211 the subtests gives
the I.%. for the full sesle.

The Thurstone Tegte. The second examination used in
this study, the Chiezgo Tests of “rimary MYMental Abllities,
by Thurstone snd Thurstone, differe from the Yechesler in
that, instead of ssslgning each individusl & composite score
such 28 the intelligence cuotient, 1t glves scoreg for each
of gix mental gbilitle: vwhich statisticesl analyses have shown
to be relstively independent.

The battery provides teets for the following sbilities:

1. The Verbal fpctor ¥: rerrecsented in tests in-
velving verbal comprehension; for exsmple, tests of vocsbulary,
opposltes end synonymns, completlon tests, and verious recsding
comprehenslon teste.

2. The ¥Yord Fluency fector ¥: involved whenever
the sublect 1leg ssked to think of 1sclsted words et & rspild
rete. It is for this reason it has been called & Word Flu-
ency factor. It can be expected in such tests as anagrams,
rhyming, and prcducing words with az gilven initial letter,

preflix or suffix.

1. Ibid. p. 99.
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3. st St involved in zny bteosk in

witich the sublect manlpulstes an object ilmeginelly in two or
three dimensions. The zbility 1= involved in many mechanicel
taske end in the understanding of mechanlcesl drowings. Such
meterial cannot be uesd convenlently in testing sltustions,

so Thurstone ueed s large number of tasks which zre nsychologle
cally s=imiler, such ag lags, Cards, and Flgures.

4. Ths lun

do numaerical caleulstions rapidly and accurately. It is not

er fpetor N3 invceclved in the zbility to

dependent upon the reasoning fsctors in problem-sovliing, but
seems to be restricted to the simpler processes, such as addi-
ticon and multislication.

6. Ihg Memory fzctor M: All test batterles have a
high fector loading 1n nmemory. The tests for memery which zre
now being used depend upon the ability to memorize guickly.

€. TIhe Heasoning factor B: involved in tasxs that
regulre the subject to dlscover £ rule or crinciple covering
the materizl of the teet. The Letter Serlees z£nd Letter Groupe
ing tests are good examplee of the task. In 211 these experi-
mental stuldles twe seperste rezsoning fasctors heve been indice-~
ted. They are perhaps Inductlion =nd Deluction, btut Thurstone
has not succeeded in constructing pure tests cf elther fsctor.
The teste which are now belng uesed are more heavlly szaturated
with the Inductive factor, but for the preesent, Thurstone

gimply c¢=lls the ability R - Reasoning.l

1. Thelma Thurstone. "Primary Mentsl Abillities of
Children.* p. 111, 112.



These teete vere etandsrdized on asrmples of apnroximstely
1,000 ehildren =% ~nch half-yesr grade level from gr-ds 6B
throurh the senlor yesr in high school. They were stendard-
'*red during the sgchool year 1940-1941. Separrte oge norme
are evedlleble for each of the =ix primery ﬁbilitiee.l

The battery cont-ins the following tects:

TasLk 1

1]
THE VAURSTCOWL TEST BATTERY™

Time Limits

Factor Tegta Przgtice Test

I Number Lddition 3 6
Multiplication 3 (<]
Three-nigher 5 6
V Verbal Seritences S 5
Meanlng Vocabulary 3 4
Comrletion & 6
& Sp=ce Flags 10 5
Figures 6 6
Cards 6 5
W VWerd First Letters 3 5
Fluency Four-letter words 3 4
Suffixes 3 4
R Regcsoning l.etter Series S &
Letter Grouping 4 4
Pedigrees 5] 3

¥ Menory Firet MNames 1-2% B

Word-HNumber l-2% 4-8%

*The first number 1s the time for presentation of the
memory material. The second 1s the time for reczll.

1. L. L. Thurstone and T. G. Thurstone. Manusl. The
Chicago Teatg of Primsry Mentsl Abilitieg. Washington, D. C.

American Council on Education. 194l1. p. 7.
2. ;_m. j¢ ) 8.
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The split half relisbllities of the six composites in
the test battery as reported by Thurstone sre given in Table II.

TABLE II
.
RELIABILITIES FOR COMPCSITES AS GIVEN BY THURSTONE™

| v 8 R M
6th Grade .97 .95 .96 .96 .63

8th Grade .97 .96 .97 .97 .67
10th Grade .87 .96 .98 .97 .74
12th Grade .98 .96 .98 .97 .82

Proceduras.
Adminlstration of the Tests. Each individual examlna-

tion on the Wechsler-Bellevue required approximstely one hour
to complete. All tests were administered and scored by the
writer. About a month and & half was spent at each of the
three schools, eilght hours each day, to complete the tests.
The testing at the New Jersey School was done in December,
1645 and April, 1946; at the Kendall School in February sand
¥arch, 1946; and at the Indiana School in April snd May, 1946.
The directions as outlined by Wechsler were carefully followed,
with the exceptlion of certaln modificastione made necesesry

by the deafness of the subjects. For the performance half of
the examinatlion, all directions were given in pantomine. No
difficulties were encountered in demonstrating what the sube
Ject was to do; even the youngest subjects re=dily understood
what wae required of them. %Wecheler's time limits and the

help allowed on certain items were strictly followed. The desf

1‘ m‘ p. 29.



were nelther alded nor penalized by the method of administra-
tlon in thlie part of the test. Langusge was not involved
elther in the administration or the responses on this part
of the test. Thie i1s similar to the procedure used by
Pintner and others when testing the desf. These tests could
not be administered to the deaf by anycne ncot familisr with
the deaf and their sign language.

Giving the verbal helf of the test presented some diffi-
culties, however. The directions hed been typed on cards,
one caerd for each questlion or situstion. The older and
brighter etudents simply read the cards and gave the answers
verbally i1f they could talk, or in finger spelling if their
speech waes unintelligible. If a child could not read, the
question was presented to him in slgn language, the adminis-
trator being careful at zll times to glve no help beyond
setting up the gquestion or the situstion reguiring response.
Wechsler stressed the fact that, in designing the tests he
Xept the language as simple as poselble, so that tests such
ag Informstion and Comprehension would actually test these
factore =nd not be vocabulary tests. The only verbal test
requirlng timing wag arithmetic, where the timing should
begin when the examiner finlehes reading the question. In
this test, therefore, no signe were uged. The sublect read
the problem sloud from the card; timing began when he finished
reading. The writer l1e convinced that the deaf were nelther
helped nor penalized by her method of giving this hslf of the
test.
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The total testing time for the soventeen tests involved
in the measurement of Thurstone's eix factors wes approximate-
ly 17€ minutes. Cf thie time, approximately 75 minutes were
devoted to fore-tests or oractice exercisee ~nd egxactly 101
milnutes to the tests proper. The complete geries was admine
letered 1n two sessions in order to aveld fatipue. It was
sdminiasbered to groups of sbout twenty-five, with feschers at
the fthree schocole gesslsting zg proctors.

The teste were 21l adminietered by the writer, snd the
directione for ezch test were carefully followed.

There directions and the demonstretiocns were gll done
in pantomline. Ho difficulty wsec experienced in expleining
to the subjecte exsotly what wee reguired of them. The
younger sub jects took 2 1ittle more time on the prectice
exercieeg, but the time limite for the tests proper were
gtrictly kept. ©Otudents were seeted in slternste sezls, and
sddlitionsl proctors were utilized for the cistribution of
materlales and for genersl supervision. All teste were scored
by hend by the writer. The secorin; for both teste reguired
& month teo completle.

irestment of Lgta. The scores for the deaf on the
Thuretone tests were compsred with the norme for hearing
children published by Thuretone snd Thurstone to determline
wnether the &bLillities of the desf follow the game pattern
an those of the normally hearing. Ae s2n 2dded inveatlgntion
of the effect on mentsl sbilities of the loss of one means of

perception, the mean scores for the deaf on the verbsl and



and performasnce sectlions of the Wechsler<-Bellevue za well as
on the full ecsle were compared with ¥Wechsler's normes for the
hearing.

In addition the ten Wechsler subtests were correlsted
with each of the eslx Thuretone primary mentsl esbllities to
determine the extent to which they are mearuring the same
factors. The ¥Yechsler performsnce ssction, the verbal
section snd the total “echsler were each correlated with the
totsl Thurstone score.

The effect of age of onset, type =nd degree of deafness
were also studlied to determine thelr effect on the primary
mental abillties.

Finally, a rating scsale which includes the teacher's
estimate of abllity was devised and used to compars that

eetlimate with test performance.



CHAPTER 111
SURVEY OF RELATLD STUDILS

In order to indicate why further study on the mental
abllities of the deaf was necessary, two types of studles
releted to the problem considered in this thesis will be
discussed here., First, mental measurements of the deaf will
be reviewed. All the published results of research will be
consldered. Second, the research which has been done in the

past few years on primaery mental abilities wlll be summarized.

Research in Mentsl Measurements with the Desf.

The Earliegt_Studies. The first attempt at estimating
the mental abilitlies of the desf was made in 1889 by Green-—
berger.l He developed an informal classlficatlion of deaf
students by a simple developmental scale, using information
obtained from the psrents, and from simple tasks which the
deeaf chlild was regquired to perform. Compared to the’Binet
Scale, this was a crude, unstandardized interview.

The next published study of the intellligence of the deaf

was made by Mottt in 1900.2

She compared deaf and hearing
children on tests in observation and memory and found the deaf

unquestionably superior. These results were not borne out by

1. D. Greenberger. "Doubtful Cases." American Annalp
of the Desf. April, 188%8. p. 66.

2. Alice J. Mott. "A Comparison of Deaf and Hearing
Children." Americasn Annsls of the Deaf. January, 1800.
p. 36 E—




later investigstlonsa.

The First Staendsidlzed Test Develored for the Lesf.

Pintner and Paterson, who heve done nore in the fleld of
intelllgence teeting with the desf thean sny other investigae
tors, begsn ae eprly zs 18914 to deviee & scale ¢of thelr cwn,
when they found the Binet Sosle lmprecticzl for uce with the
ﬁeaf.l Testing twenty-two desf children with the Coddard
Revirlon of the Binet, they found the sversge retardetion to
be four ené s half yeﬁrs.g They revorted the difflcultiee
which mske the Binet inadequate for teeting the derf: (1) lsck
of comprehenglon, (2) lesck of envircnmentzl experience, (3) dif-
ficulties due teo the peculiar psychology of the &eaf.a
Pefore completing their own test, Pintner and Paterson
tricd out several non-language tests on groups of deszf child~
ren. During 1914-1915, in an attempt to mersure the deef
child'e immediate memory, 481 desf children at the Chio School
for the Deaf were teeseted Andividually in 3 study made by these
two men.¥ The age range was scven Lo twenty-six. The smalle
ect number tested st sny one nge was flfteen at zge seven;
the largest number was fifty-one at age sixteen. All purils
nineteen years of zge and older were zrouned tongether and

called adults.é

1. Rudolph Pintner =nd Donsld G. Paterson. "Fsychologi-
cal Tests of Deaf Children.® The Voltas Review. 19. 1917. p. 6686.
2. Pintner. *Contributione of Fsychologleal Testing to
the Problems of the Desf." p. 215.
3. Pintner and Faterson. "The Binet Scale and the Dea
Child." American Annsls gi‘ﬁgg,gggé. 1816. p. 301.
4, Pintner and Pstereon. * A Comparieon of Desf and Hear-
ing Children in Visual Memory for Digite.* p. 76.
6. ibid.
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The test was a standsrd serles of digite test, includ-
ing series of from two to seven digits, two exposures of
each length of diglts being-given.l The results for the deaf
child were very low. The suthors found it "rather startling
to find thst the average deaf child at any sge never eqguals
the averazge abllity of seven-year-o0ld hearing children.“z
Only five deaf children had & memory spsn of seven digits.3
Pintner and Paterson compared their results with those
reported by MacMillan and Bruner, who gave the Symbol-Diglt
Test to Chicago Day School puplils and found scores for the
latter group superilor at every age to the Ohio School Group.4
They precsented adequate reasons for this discrepancy, the
moet lmportant belng that the dsy school attracte a2 select
group of deaf children.
In general, they summarize thelr findingse as follows:
1. The orel group are superior to the manual on
the average.
2. Deaf children as a group have an esbnormally
poor memory span due to the lack of audltory
experience.
3. The adventitious deaf are superior to the con-
genital on the aversage.

4. Audltory experience plays sn lmportant part in
the efficlency of both hearing and deaf individuals

l. M. p’ ?7.
2. %ig. p' 82.
3. 1bid. p. 80.
4, Ibid. p. 8Bl.



in vieusl memory for digits.

6. There sre no sex differences asmoung the des=f in this

teet.l

The suthore theorigzed =2t great length on the csuse of
the disparity between the two groups (deaf and hesring):

It (1.e., thie dieperity) 1s revealed by &n analy-
sls of the mental processes involved in this test. The
hearing individusl (in most cmses probably) uses audi-
tory images (consisting of the sound of the digits)
plus inner tactusl sensations zroused by the innervation
of the muscler controlling the vocel cords, tongue and
larynx. There nay also be involved kinasesthetic imagery
related to the hand movemenis necegsary to write the
digite. For the most pert the suditory fasctor 1is elimi-
neted for the dosfl subject. Thls lesves the deaf child
devendent for hie memorization and recsll mainly upon
the visusl percept, which becomes a visgual image sfter
the withdrewel of the stimulug. Many of the deaf child-
ren used thelr hands during the perceptusl process,
spelling out the diglte as they were exposed. Many of
them aleo ueed inner speech ze indicsted by lip move-
ments. Hence memorlzstion visuzlly wes in many cases
eided by eecondery sensory procesees. Of course, a
deficlent nervoues syetem cauced elther by poor hereclity
or the ravaging disesses which often cause deafness,
probeably sccounts for much of the bazckwardness of the
deaf in thig test. EBEut the results obtszined in the
Symbcl-Uiglt Test lesd us to emphsslize what 1s more
probsble, namely, Ehe importance of sudition in ziding
the visusl memory.<

Fintner snd Faterson's own study gave two pieces of
gsupporting evidence to the sbove theory. Firgt, the greater
the rrevicus auditory experlience cof the group, the grezter
wae the efficlency in immedlste memory for digits. The two
desf children in this study whc ¢1d not become dezf until

thirteen yeare of zge hsd normsl visual memory ability.a

1. dbid. p. 88.
Ze Ib;go P 83.
3. Ibid. p. 84.

P eaatieeh N
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Second, the adventitious deaf were superior to the congenlital
at every age except nine. This was not true when the test
involved learning, &s in the Symbol-Digit Test. Therefore,
in immediate memory, previous zuditory experience was of
conslderable importance as contrasted with znother type of
tests that involved the same materisls, l.e., diglts.l

in 1918, Pintner and Paterson administered the Digit-
Symbol Test to 325 puplls =e a class test. The scores for
the deaf were always below those for the hearing. A retarda-
tion of three yeare was shcwn.z

Alsc in 1916, they reported the results of zn investi-
gation made of twenty deaf and twenty hearing children,
using the Seguin Form Board. They found that the average
entering class of deaf chlldren were apt to be about a year
backward in foru board sbility sand that thls backwardness
wat not made up during the first year in school.® (Eighteen
of the deaf and fourteen of the hearing children were avall-
able for the retest a year after the first testing.)

That same year, ueing the Trabue Language Secale, Fintner
and Paterson found Jjust 6.4% of the deaf children in a large
resldential school exceeding the fourth grade stility of
hearing children.® On the Woolworth and Welle Directions

1. Ipnia. p. 85.

2. Pintner and Paterson. ®"A Class Test with Deaf Child-
ren." American Anngle of the . 61. 1916. p. 272.

3. Pintner and Paterson. e Form Board Ability of
Young Deaf and Hearing Children." Americsn Annaslg of the Deaf.
6l1. 1916. p. 188.

4, Pintner. "Contributlons of Feychological Testling to
the Problems of the Desf.® p. 215.
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Tests, the desf child was nmuch retar&ed.l

Research up to 1917 Summarized. One year ister, Pint-

ner snd Paterson wrote & summary of nsychologiczl tests of
deaf children, mentioning CGreenberger'se vork oul Meit'ls
study. They were highly critical of the lstter investigation,
questioning the conclusion which she had drawn from so0 vague
an experiment;z They reviewed in some deteil s study made by
MacMillan and Bruner who found the deaf uniformly poorer than
the hearing in a caneellation of A's test. These two men
reported 82% of the desf inferior to the average for hearing
children in both motor time and perception time. 1In percep-
tion of slze by the senge of touch, the desf were less
asccurate than the hearing; while in sengitivity for lifted
welghte, the two groups were about equal. The 184 deaf
children used were & gomewhat selected group since there
were only seven slightly reterded or subnormal 1ncluded.5

In 1818 Porteus worked out the correlatiocn between his
maze test snd Termen's first revision of the Blnet. Based
on 263 cases, the correlatlon was .774 He then gave his
test to twenty-four desf children in Melbourne to prove that
the test was applicable tc the deaf where the Binet wag not.

The deaf "seemed equal to the hearing.“a

1. Ibid.

2. Pintner and Paterson. *Psychological Tests for Deaf
Children." p. 664.

3. ibid.
4. Porteus. gop. cit. p. 19.

6. Ibid. p. 30.



37

That same year, Fintner and Paterson again summarized

thelr own findinges from psychologlcal tests sdminictered to

the deaf. They reported:

1.
2.

The Binet-Simon Scale was impracticszl for the deaf.
The aversge orally-taught puplls were superior in
all the tests to the mverage msnually-taugnt, due
to the faet that brighter pupils were selected 1oz
oral instruction.

In 211 mental tests not involving the functloning
of audition, the average deaf chlld was from two
to three years retarded compared to the average
heasring child of the same age.

In all tests involving auditory processes (such as
visual memory for digite and the language tests)
the average deaf child, regardless of age, 1s only
equal to the average hearing child of seven, elght
or nine years of age.

There 1s no sex difference among the desf in any
mental tests.t

There seeme to be no difference between the adven-

titious and congenital deaf in mental tests; although

in tests involving audlitory procecses, those who

become deaf after four or flve seem to have benefit-

ed from heving possessed hearing.

Newlee also used the Digit-Symbol Test, as well as the

l.
Teats.®

Pintner and Patereson. "Conclusions from Fsychological

The Volts Review. 20. 1318. p. 13.



Symbol-Diglit form, with eighty-five deaf chlldren six to
elghteen years of age in the Chicago Dsy School in 1818.
These were also administered as class tests.® The deaf
children tested equal to hesring children (She used W. H.
Fyle's norme for hearing children.) on thls particular learn-
ing ability. There was little difference between the sexes.g
By thie time Pintner had completed two group tests esw-
pecirlly designed for the deaf: the Pintner Non-Language
Hental Test, composed of six separate tests; and the Pintner
Eduocational Survey Teast, elght separste testes of subject
matter. Reamer asdminlstered these two tests to 2600 deafl
children for the purposesg of stand&rdiz&tion.s She found the
masnual group lower than the oral in average mental ability
and educational 1ndex.4 The congenital group were sllightly
below the adventitious 1n both ratings, while there was little
difference between the partislly and totally deaf. Among the
adventitious, the age of becoming deaf influenced the educa-~
tional index. There were no sex differences in elther rating.
The average difference in mental ability between the deaf and
the hearing was two years; the average educational retardation

wae flve years.ﬁ

1. Clara E. Newlee. "A Report of Lesrning Tests With
Deaf Children."® The Volta Eeview. 21. 1919. p. 216.

2. Ibid. p. 223.

3. Jeannette Chase Reamer. "Mental and Educational
Measuremente of the Deaf.® Pgychologiecal Monographa. 29! 3.
1821. p. 127.

4., Resmer. op. cit. p. 128.

5. Ibid. p. 130.



39

MoMznawey, in 1923, using the bkducatlional Survey Test,
reported hie thirteen-yeer-old desf equal to eight-yesr-old
hesring chil&ren.l

The 1927 Survey. Using the same two tests used Ly
Reemer, Fintner mede a survey of echocols for the deaf six
yeasrs later, in which 4432 children twelve yeusrse of sge or
older, from thirteen day and twenty-eipght residentisl echools
were tested.z He reported that the #ge at which deafness
occure ase little influence on the mental reating, but g de-
cided influence on the educstionsl rating. Each year of
hearing after age four seems to give an incressed fscllity
in lsnguage st messured by the educatiocnal teﬁt.a Comparing
the desf with hesaring children, ages twelve to fifteen ine
clugive, he found a distinet superiority for the hearing.
Eduecationsl ratings showed more superiority for the hearing

2
than did mental sbillity.

TABLE II1
EDUCATIONAL QUOTIENTS OF DEAF AND HEARING

Deaf Hearing Norm. Approx. kduc. Quot.
Age 12 Age 7=9 65
13 8=10 €2
14 B9 63
15 9«10 60

1. Pintner. "Contributions of FPsychologlcal Testing
to the Probleme of the Pesf." p. E15.

2. rudolph Pintner. "The Survey of Schools for the
Denf.® Americen Hunelg of the Leaf. 72. 1827. p. 412.

3. Ibid. p. 413.

4. ibid.



40

Tsbles II1 =nd IV show the coumparison between the deaf
and the he=zring in educstional quotientl and the spproximate
hesring mental ages of the four desf grouvs in the etudy.z
They indicste thet these desf gtudents were four to six years
behind the hearing, with 2 maxinmum E.Q. of 65 #nd a probsable

mean l.4. of sabout 84,

TabLe IV

HEARING MENTAL AGES OF FQUR DEAF GROUFS

Deaf Age Approx. Hearing M.A. Probable I.C.
12-6 10-8 85
13-8 1l=-2 83
1l4-6 11-8 83
156 12-1 86

In 1928, Drever and Colline, in Edinburgh, published
their Ferformsnce Tests of Intelllgence, designed for use
with the deaf. These teste were stendardized on 400 subjects.3
Of theese children, 200 were deaf and 200 hearing, ages four
#nd a half to eix.® The materisl of the Drever snd Colline
Tests combinee » block design test (after Kohs), a cube test
(devised by Knox), a domino test (new), a slze and weight
test (suggested by the cube test), a manikin and profile test

(patterned after Pintner-Paterson), a form-board test (using

Fintner's Two-Figure Boesrd end Healy's Puzzle A), cube

1. Pintner. "Contributions of Peychologicsl Testing to
the Problems of the Deaf¥ p. 217.

2. ibid.

3. James Drever and Mary Colline. Zerformance iests of
Intelligence. Edinburgh. Oliver and Boyd. 1928. p. 5.

4. Irving S. Fusfeld. "The Drever and Collins Tests."

American Annsls of the Desf. 8l1. 1836. p. 18l.
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constructicn (=fter CGsw), picture completion (Eezly's Picture
#1 =nd claborstion.)

Cf this etudy Drever snd Collins wrote: *®As far seg we
heve be:in sble teo determine, no significant retsrdestion se
yet hze been 1nd1cgted,”2

One year later the same teste were sadminictered to 1474
chiléren, =ges filve tc sixteen, =nd the deaf agsin proved

S Their findings,

ecusl to the hearing norus on that seale.
ccntradiceting o8 they 4did mecet of the work done in this
country, were severely criticlzed. Filntner wrote of the
1928 report: “Thile doee not agree with our findings 1n the
U. 8. snd we have reszson to belleve that Urever's norms are
too easy.“4
Feyechologlete from the Institute for Juvenile Resgezrch
conducted & survey =t the Jackesonville School for the Deaf
in Illinole sbout this time, to determine the correlations
of non-lengucge teste with each other, with school =zchleve-
ment, ané with teacherse! judgments of the intelllgence of
chilﬁren.s The entire school population, 320 chlldren, were

given individual and group non-verbsl mental testis and a

battery of educational tests. For correlations between

1. Ibid. ». 183.

2. Drever z2nd Collins. gop. git. p. 18.

3. Pintner. “Contrlbutions of Psychnlcgical Testing to
the Problems of the Deaf.® p. 217.

4. Ibid. p. 218.

5. 4ndrew W. Prown. "The Correlations of Non-Languoge
Tests With Esch Other, With School Achievement, and With
Teachers'! Judgements of the Intelligonce of Children 1n &
School for the Deaf." Journsl of Applied Pevohology. 14.
1950. T e 3710
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dlffercent non-language testis the scorces of the entirs grour
were used. For the correletions of non-lengurge tests with
school grzdes =2nd scores on educsationsl teasts only children
above Grade V were used. There were sbout ons hundred childe
ren in these upper grsdes. Chronological ages ronged from
fourteen to twenty-flve, the sverage being about sixteen yecrs

of age.l

The children were glven the following tests:

(1) Pintner Non-Lanpurge Mentsl Teets,

(2) BSeries of nerformance tests from Pintner-
Pgterson group,

(3) Stanford Achievement Arithmetic Tests (come
putation =nd reasoning),

(4) Stanford Achievement Resding Tests.

The performance teets were glven 1ndividuslly, the others in
groupse of sbout twenty-five esch. The eign langu-ge wee used
for the dJdirections for the efucstionsl teeste.

Scheol merke in lezngusge =nd srithmetic were averasged
over & four yeecr period to gilve a Tenchers' Rating in esch
subject. There war aleo eh =versge of teachers! estimate of
intelligence with the principel'e anéd supervisor's estimates
onn & reting sccle of one to twenty.g

The resulting correlations vere rg fellows:a

1. Correlaticn between Fintner MNon-Lenpuage and

Point Ferformance Scele = .80 # .01 (N = 333)

2. Correletion tetween Plntnor Non-Languzge =nd
CA = .66 02 (N ® 337)

Se Correlstion between Foint Ferformence Scale
and CAw 74 & .01 (Re 300)

Abdd. p. 372.
p. 375.
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Thus there was a close correlation between the non-
verbal tests. They measured the same thing to a falrly close
degree. The high correlation with CA shows that the tests
did adifferentiate one age level from another and therefore
measured some kind of maturlty, vhysiesl, mental, or s com-
bination., With the exception of arithmetic, these tests 4id
net prediet educational auhievement.l

The correlstion between raw scores on the Fintner None
Language and the average of Teachera! Ratings was .12 £ .07
(N = 98). The correlation between total weighted scores on
performance tests and Teachers' Judgment was .18 £ .07 (N = 98).
These are negliglble correlations. They are much lower than
the corrslation of teachers' estimates of intelligence with
the scores on verbal Antelligence tests. The latter correla-

2 It 18 evident {rom these results

tion 1ig usually around .50.
thuat tesachers do not base thelr Judgments of intelligence on
the type of performance required in the non-verbzl tests. 1P
teschers' jJudgments of intelligence can be taken as a falr
sample of Judgments in general, Brown felt that these non-
verbal teets do not messure what is usually considered as
general intelligence. The fact that teachers' judgmente of
ebllity have a cloeer corregpondence with verbal then none
verbal tests, he pointed out, indicated that what ig usually
considered as general intelligence is the type of response

assccisted with the use of language concepte.3

1. .
2. Ibig.
3. .
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Among the tests designed for normal heasring children
and used with the deaf, was the Goodenough "Draw a Man" Test.
Peterson and Willlams, in 1930, tested 466 pupils, ages four
to twenty-one, in five schoula.l They found that the curve
of dlstribution was not normal, that a greater number clust-
ered at the lower portion of the curve. The average retarda-
tion of the deaf was one year ten months, and it increased
proportionately according to the advancing age of the chil&ren.z
Two yeare later the same test was adminiletered to 406
deaf children, ages five to twenty, along wilith the Fintner
Non-Language Test. The medlan I.Q. for the Goodenough was
87.7; for the Pintner Non-Lenguage, 98.4.°
The lectometer, a device dssigned by Dr. Max Meyer for
testing the desf, was used in 1832 with 132 deaf and 1281
hearing chlldren between the ages of five and twenty. Very
little difference in zgbllity was discovered.é
MacKane took the Drever-Collins Performance Test, the
Fintner-Paterson Performance Test and the Grace-Arthur Per-
formance Test asnd arrasnged them into a eingle battery, since

many of the subteste were found in more than one of the three

1. Edwin G. Peterson snd James M. Williams. “Intelli—
gence of Deaf Chlldren as Messured by Drawings." 4 Lloan
_ggglg the Deaf. 76. 1930. pn. 2756.
. p. 29C.
5. Florence L. Goodenough and Mary 5h1rley. L'y aurvey
of Intelligence of Deaf Children in Minnesota Schools.®

Americsn Annsls of the . 7?7. 1932. p. 247.
4. Max F. Meyer and F. Lane Schick. "The Use ar the

Lectometer in the Testing ot the Hesring and the Deaf.*
American Annale of the Deaf. 77. 1832. p. 304.
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scales.l This battery and the Pintner Non-Langusge Test were
sfministered to 130 desf children znéd a& matched hesring group.8
MacKane concluded that his resulte in glving the Drever-Collins
Performence Scnle to derf and heasring children supported the
originel conclusion of Drever th-t 2t no age-level were the
desf ze much ag one yesr retarded, zlthough 211 three performe
ance scales did show the hesring group superiar.a The Pintner
Hon-Lenguage Test showed e merked superiority for the hearing
graup.4 He added: "It geems evident from thie study that

the rnerformence scale and the non-language teet mezsure

different abilities.5
Regearch up to 1933 Summarized. In a psper read before

the Internstionsl Congress on the Educaticn of the Deaf in
1833, Pintner summsrized the psychological testing with the
desf to that dste. The indlvidusl studles have alresdy been
mentioned in thelr chronologicsl order, but Fintner's sun-
mariees and comments will be discussed 2t this point.

He steted that the "stendzrd verbal intelligence test
becomes in effect an educational achievement test in langusge
when given to deaf chiliren. Therefore, sdecuste intelligence

tests for the desf must te of the non-langusge tyve. This

1. Keith MacKane. A Comparison of the Intelligence of
Deaf snd Hesring Children. Teachers College, Columbiz Unil-

versity, Contributions to Education No. 585. New York City.
Bureau ¢ “ublications. Teachers College, Columbia Univereity.
P é}.o

2. ibid. p. 42.

5‘ w. p. 4:5.
4. Ibid.
5. Ibid. p. 44.
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means that the tests must be given without the zsid of lane

guage inetructions, and aleo no verbsl material must appear

in the context of the test Ltself.“l

The following tests, according to Fintner, have been
constructed on these principles and have proved thelr use-
fulnegs in the testing of the deaf child:

I. Individuesl Intelligence Tests:

1. The Pintner-Paterson Ferformance Scszle. Ages S-16.
2. A Performance Scale for Young Deaf Children -
Fintner.

II. Group Intelligence Tests:

1. Pintner Non-language Mental Test for ages 95-186.
2. Pintner Primarv Non-Language Test for ages 5-9.
3. Goodenough Drawing Teet for ages 2-14.

4. Porteus Maze Teste for ages 5-14.

Summarizing the results of tests involving languags,
Fintner stated that the deaf are three to six years behind
the hearing.

If our educastional quotient of S5 is g falr
measure for deaf school children in general, we
may say that the average deaf child during his
gchool life schieves only 65 percent of those
knowledges and skillls which depend on 1angugge,
as compared with the average hearing chilid.“. . .

. - - - L] - » - . - . - - . - . ] - - - L] L] [

If he 18 an average deaf chlld and not an ex-
ceptional cone, he must, therefore, be severely
handilcapped during his whole 1life wherever and
whenever he comes into contact with poseitione
in which langusge 1s an essential or important
part. The guestlon for the educators of the
desf 1s whether thie language hasndicap can be

1. Zintner. "Contributions of Psychological Testing to
the Froblems of the Deaf." p. 214.

2. Ibid.

3. Ibjd. p. 215.
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surmounted or not. Csn we by more ingenious
methods of instruction, by better techniques
of teachling wipe out thie very severe retardae-
tion in language? The answer to thie will partial-
ly <depend upon whether we have 1n =211 deaf the rame
smount of bsoeie intelligence 28 we have in the
heePinge® . « o ¢ ¢ ¢ ¢ o 4t o 0 e 4 e 4 e s s e e
In all eltustlone involving worde and in
thinking by me=ns of verbal eymbols he (the deaf)
is very masrkedly handlcapped, snd, in spite of a
long =nd palnetsking edueatiovn, he seems unable
to catch up with hlg hearing brother. In dezling
with non-verbasl gynmbolg he is much nearsr the
hearing. Here his I.Q. 18 about 86.....In deeling
with asetusl thlings - concrete 1ntalligegce - hls
I.2. 1e higher etill, perhaps about 90.

In mechanical 2bility he may be on s level
with the hesring. In general motor ablility he 1s
ecual to the hesring except in those motor func-
tions directly condltioned by the semi-circular
cangle.

He recommended, therefore, smrhaslizing the sssets of
the desaf rsther then lisbillitliee.

These assets seem t0o be the mechanical snd
motor gblilitles of the deaf. “ould it not then
be wlse to experiment with a currloeulum which
makxes these gbilltles the central polnt ground
which all the rest would revolve? The core of
the curriculum would be mechanical end motor;
lingulistiec studies would be supplementary.

They would be used as suxilisry to The main pur-
prose of educstion. And 1f soc ured, they might
have more meaning for the deaf child. He would
be better motivated than he is st present.4

Fintner did, hovever, mention individusl Jdifferences,

saying thet %"some have high a2bstrsct or verbal lntelligence.”5

1. Ibig. p. 2186.
2. L] p. 218.
z. Ibid.
%. ..Im‘ p‘ :\219.
6. Ibid.



The same yezr thst Pintner made his report, Max Gold-
gtein publighed the most comprehenslive book to dste on the
problemg of the deaf. In 1t he supported Drever snd Mackane
in the view thst the desf have a buslic abllity equal to thst
of the hearing. He wrote: "If effective measurements and
accurste tests were devised to record the intelligence quo-
tient of the deaf child, his I.Q. registrstion would not
differ from that of the normal child."l

Research from 1935 to 1940. In 1926 reports were pub-

lished on two tests designed for hearing children and admin-
isgtered to the deaf, z2nd a new test developed especlally for
the deaf. Two of these studies were made in Canada. 7The
firet wase oarried out by ieterson in the Baskatchewan School
for the Deaf. He used the Kohs Block Designs. FPeterson's
study, an investigetion of 100 deaf puplils, ages five years
geven monthe to seven years, showed s retardation of the
deaf gs compared with hearing public school children. The
renge of 1.9.'s was 54=-156, mean 92.5, medlan, 95.2
Teachers' estimates showed "an expected low correlation with
I.5.%% Peterson felt the results indicoted that the Kohs
Block Design Test was worthy cof further study by investlgae-

tors studying the intelligence of deaf children.4

l. Goldstein. op. clt. p. 261l.
2. Peterson. gp. cit. p. 253.
5. - p. 2540

4. l1bld.
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The gecond report on an esteblished test applied to the
derf concerned the Arthur Ferformance Scele which was glven
to ninety children admitted to speclal classes for the deafl

and hard of hearing in St. Paul between January, 1929 and

¥Yay, 1936.1 The sge renge was flve years seven months to

eixteen yeare eleven months. The findings were as follows:z

Arthur I.Q.'s 68-152
Interquartile Hange B4=-106
Medisn I.Q. o7
Mode o7
Hean 97.186
itand. Dev. of DListribution 15.92
P.E. of S8tand. Dev. .80
Av. Dev. of Distribution 12.736
Med. Dev. 1l0.738
P.E. Mean Dist. 1.13

Bighop concluded: "In so far ss one c¢sn draw conclusions
from ninety caees, the findings indicate & normal distribution
with aeg nesrly sn unselected group of deaf children as one can
find in the genersl school pOpalation.“s

With reference to the entlire desf population this was a
szlacted group, however, since dsy school and specisl class
puplle have more hearing and z higher I.4., becsuse deaf
children with lese hearing lose esnd higher abllity tend to
go to day schools and remsin there.

The new teet for the deaf published in 1936 wase the
Ontario School Ability Examination, Canasda's esecond contri-

bution to the field in that year. The test 1ls a composite

1. Helen M. Bishop. "Performasnce Scale Tests Applled to
Deaf and Hard of Hearing Children." The Voltas Review. 38.
1936. p. 447.
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of the Gesell Block Bullding, Drever-Collins Bloock Design,
Drever-Collins Domino, Knox Cube, Healy Ferald Puzzle,
Stanford Revised Drawing, Design snd Weight Testa.l A medlan
I.Q. of 94 was established for 288 deaf children ages five
to twenty-two.z

Morsh studled a different aspect of the handicap of
deafness--the question of the preclise effect of destruction
or impalrment of one senege upon the other senses and upon
motor performance. These guestions have *long been of
intereat o both the psychoiogliet snd the tescher cf the
deafe-to the former because sclentificelly the problem has
besring on the relation of moter development to the develop~
ment of perceptlon and ldeation, and to the latter because
of its practicsl mpplication 1in such spheres as vocetlional
guidsnce, aptitude determination, snd soclasl and occupation-
al aﬁjuetment.“a

Morsh investigsted, at Gallaudet College and Kendall
Schocl in Washington, D. C., the effecte of deafness upon
visual and motor performance. He drew his contreole from
the public echools in washington, D. C., and from American
wniversity.4 He found:

1. There was no significant difference in tapping.

2. The desf were superior to tne hesring on the
steadliness test.

1. Harry Amoss. .9&&32&Q.§2§2Ql.ﬂklllﬁx Exgmination.

Toronto. The Ryerson Prege. 1936. v. 7.

2. ;b; - p‘ 9.
3. Josevh Eugene Morsh. "A Comperative Study of Dsaf
and Hearing Students.? American Annals of the Desf. 82.

1937. bp. 223.
4. Ibid.
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3. The deaf excelled the heering for the firast day's
balancing performance at all three limits and at
the three minute 1limit for the average of thirty
trials.

4. Deafl Doys excelled hearing girls in valancing
performance except blindfolded.

5. lhen blindfolded, the deaf subJleclte showed ine
ferior balancing performance to blindfolded
hearing subljects.

6. On the Locator - Memory Tests, desf gAiris 2=
celled over desf gnd herring boye nnd hesring
girls.

7. In gpeed of eye movement the perioruance if the
deaf was lnferlor to that of the hesring.

For the Locator-Memory Tests, twenty small common objecte
sueh as a pin, & screw, a cork, a match, ete., are placed one
in escih of twenly square ocomparimenis on z white board. The
sub Ject observee for one minute. The objects zre then re-
moved and placed with twenty objects previously unseen, esch
related to a test object by asaocisticen. The subject must
replsce the originsl objects.g

In 1937 Lsne published the results of & testing program
which had been carried out &t Contral Institute for the Deaf,
£t. Louls, over & period of years. She wrote:

By the selection of individusl performence taeste,
wiiich sre non-verbal in dilrectlong andé response, deaf
children renging in sge from two to nineteen years
tested at Centrel Inetitute for the Deaf show intel-
ligence equal to that of hearing chlldren messured on
the same tests and thelr intglligenee quotients follow
a normal dlestribution curve.

Her reeults on teste of educationsl zchievement were

likewlze more fzvorzhHle for the desf then the asptudles of

l. IELQ‘ L] p. 252'

2. Ib;d'
. Helen Schick Lane. “Measurement of the Mentasl and
Educational Abllity of the Desf Child.* NEA FProceedlngs.

75, 1937. p. 442,
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Pintner and others; for she found, at the end of & seven-
vyear testing program using the Btanford Achievement Test,
thet the deaf were Juet two yeare retarded.l She admitted
that thies retardation wae not as grest ss that reported by
other investigators, and states: "it ie belleved it can be
further reduced by (1) starting the education of the deafl
child at an earlier age; (2) incressing the emount of resding;
(3) presenting more problems requiring rationslization and
lees guldance in solving them; {4) utilizing residuasl hearing
and preserving language acquired before the onset of deafness.®2
The tests upon which Lane based her concluslons regardiing
the mental abllity of the desf child were:
1. Randall's Island Ferformance Series - agee 2-8 - 250
socores -~ Median I.Q. 97.6.
2. Lectometer - ages 6-19 - 200 scoree - compared to
norme for hearing, showed equal abllity.
S. A new performence series -~ not standardized on
enough hearing chlildren - gliven to 100 deaf chilg—
ren, indicated normsal intelligence for the deaf.
Lane wrote: "From sll these teets it ceems safe to con-
elude that the deaf as & group are not mentelly retarded.”®
It will be noted that %"all themse tests" include thrse,
the last not standardlzed. Recognizing that her results are
contradictory, Lane ststes that thie is due to the use of
teste not egtrictly non-verbal, to testing in large groups, by

examiners not familiar with the desf child.®

1. M. p. 445.
2

3. Helen Schick Lane. ‘"Measurement of the Mentsl and
Educstional Ability of Desf Children.® Journal of ixceptional
Shildren. 4:8. 1938. p. 171.

4. Ibid.

5. Ibid.
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A more comprenensive study which seems to support Lane's
findings was reported in 1938 by Springer.l The purpose of
the study was to dlscover whether "deaf and hearing children
differ in mental abllity when the lsnguage factor is eliminsted
and intelligence is measured by means of a non-lahgu&ge teat."?
The Goodenocugh Draw-a-Man Intelligence Test waes used
since 1t requires no verbal responses and ile a non-langusge
test. Teachers' rstings on seven intellectual traits were
aleo obtalned by the use of Division I, Intellectual Traits
of the Haggerty-Olson-Wickman Behavior Rating Schedules.>
Springer tested 330 deaf and 330 hearing children in the
epring of 1935. All subjeotes were between gix :nd twelve
years of age, in New York City sohoola. Chroncloglernl age,
gex, nationality and genersl poclal status were very care-
fully matshed.4
An anslyeis of the resulte, by sge and sex, revealed
thet on the Goodenough point score, at no age level did the
denf and the hearing children differ significantly. There
was & sllight tendency for the hesring children, especially
the hesring girle, to recelve slightly better scores than
the desf, but the differencee bLetween the meane of the deafl

snd hearing groups were statlistically 1nalgnifleant.5

1. N, Norton Springer. "A Comparstive Study of the
Intelligence of & Group of Deaf mnd Hearing Children.®

wma&mm 85. 1938. p. 138.

5.
4.
6.

e« o o o
ke
[ ]
[
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Wnen the Goodencugh point scores were converted 1into
intelligence quotients, with the exceptlion of the eleven-
year-old deaf boye whose mean I.Q. was significantly higher
than thset of the hearing boys of thie age level, the dlffer-
ence between the deaf and the hearing boys, when all the ages
were combined, was found to be very small and statlistically
1nsignificant.1 The hearing girle tended to receive higher
I.Q.'2 than the deaf girls at each age level. Although these
I.Q. differences were statistlicslly insignificant at any
particular age, when all the ages were comblned, the mean 1.Q.
for the hearing girls was significantly superior to that of
the deaf girls.

When the sexes were combined, the hearing children's
mean I1.Q3. was significantly superlor to that of the deaf
children. This superiority was mainly due to the high I.Q.'s
recelved by the hearing glrls. The overlapping of the indi-
vidual I.q.'s of desf =nd hearing children was found to be
very iarge and of much more importance than the differences
between deaf and hearing. Although the deaf children tended
to receive slightly lower I1.Q.'s than the hesring children,
the mean I.Q. of 96.24 indicated that the deaf children were
of normal, or aversge, intelligenea.2

Low negative correlations ranging from -.114 & 085
to -.268 £ ,053 were found between the intelligence test

l. Ib L ] p. 141.
2. Ipid. p. 151.
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scores snd the teachers'! ratings on Divislon I, Intellectual
Traits of the Haguerty-Olson-Wlckman Behavior Ratling Schedule.l

An item snalysis indlcated thet the deanf and the hearing
cnildren were equally successful on the individual iteme of
the Goodenough Test.2

Ag part of = study of the sociasl competance of deaf and
harl of hesring children, ninety-seven deaf children were
tested with the Arthur Ferformance Scale and the Chicago Non-
Verbal Test.® A medisn I.3. of 100,9 was found for the
Arthur; 95.5 for the Chicsgo. 4Agnln, thie was & day school
group and somewhat selected.

In a2 study conducted at Teachers College under the
spengorship of Pintner by Dr. Mildred B. Stanton, the per-
formance of equated groupe of desf and hesring chlldren wze
compared to obtain an evaluation of the mechanical sbility
of desf children.® Stanton metched 121 deaf boys and 36
deaf girls with a similar number of he&ring chlldren, the
groups being matched for sex, age, nationglity of parents
and occupational level of the father. The age range was
twelve %o aslmost fifteen.

Sne used the Minnesota Test of Mechsnical Ability, with

s modified testing technlque worked out so that it could be

1. Ibid.

2. Ibid. p. 162.

3. Alice Streng =nd Ssmuel A. Kirk. “The Boclal Compe-
tence of Desf ond HOH Children in a Publie Day School.*

American Annsgls of the Desf. 83. 1938. p. 2B3.

4, ¥ildred B. Stsnton. Mechsnicel Abilitv of Deaf
Children. Teachers College, Columbia University, Contri-

butione to Edueation. #751. New York. Bureau of Publica-
tiones. Teachers College, Columbia University. 1938. p. 6.
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used with deaf children. The Fintner Hon-Language Mentel
Tast wes 2ls0 used.

“he baltery inciuded the Hinnesolta Paper Form Boards
A and B; 9paclisl Helations 32oards 4H, B, U, and 2; and the
long form of the Hinnegota izsembly Boxes 4, B, and C.l

Ltenton found that the deafl boys were sl least the egual
of the hearing boys 1in mechanical sbllity, as judged by the
ebove test, when age, natlonallty snd pesrental occupsilional
ievel were the same. 'The deaf giris tended to be inferior
to hearing girls wihen the same factors Opﬁ?&tsd-- ihe deaf
voys were superior to the desf girle in mechanical sbility.
Zoth the deal group and the control group were inferlor in
mecnsnical =bliity to the hearing group on which the Hinne-
soia YVeete ware atané&rdlze&.ﬁ

In intelligence, ae determined by the Fintner Kon-
Lenguage Hental Test, the deafl group indicated a slightly
kigher sccore level, sltihough the difference was not statistli-
cally reliable. A nkigher relationship was found between the
t'dinnesota “est scores and intelilgence when measured by &
non-lengusge test then when the intselligence test wae &
verbald cne.g

Stanton concluded:

Cther studles have sanown that the adeafl sre mairiocie

ly hendlcaspred in relstion to the hesring wherever
verbal intelligence plays a part. This study scems to
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inGicate that they are very similsr to the hesring
in mechsnical ability. Thie sepect of their educe-
tlon should, therefore, be emphaslized in order to
compensgate for their handlespe in cther directions,
and in order to sllow them to compete more neserly
on equsl terme in later life. At the crme time 1t
muet not be lmapgined thet the desf ere speclslly
endowed with mechaniesl ability. If the Xinnesota
normg are valld for the hesrling ln genersl, the
deef sre hendicspped even In this reenect. At
leeel they come nearer to the hesring la this arfa,
but thelr potentizliities hoave not been reslized.

Stanton seems Yo be ssesumling thet the hearing group in
her study was not recvressntztive. One might n2 encsily sssume,
since both the deaf and hearing szmples ware low and sousl,
thet it wae not a representative gseuple for sither group.

The Porteue MNaze Test wae ussd by Zeckel and Van der
Xolk in Rotterdam snd other schoola fto compzre the intelli-
Zence of children born denf znd thosze of good hearing.z
They tested 100 deaf and 100 hearing children, seven to

fourteen yesars of ~ge, an equsl number of desf 20d N=oring

1

children Loing rolzebed 2t each nge from a sinmilsryr environ-

£

ment. An attempt wes made t0 secure a randon gamale.s
Slince there were some difficultiee with the very young

children in glving dlrectliona, some verbesl element wes

added. The investipgstore felt it wer prinelreolly & tzst of

insight.é

1. Ibid. p. 54.
2. Adolf Zeckel snd J. J. Van der Kolk. *A Comparative

Inteillgence Test of Groupe of Children Torn Tesf =nd of
Good Hearlng, by desns of tue Forteue Test." Americsn
bnnz1le of tug lDeaf. 84. 1938. p. 116.

3. Ivid. p. 117.

4. itid. p. 118.
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The results were as follows:

The deaf children from 7-11 yeare incluslve are
always below the line of the 1.Q. 100, rising only at
12 years to this line, which 1s established by Forteus
as 100 accorging to the greatest frequency of a very
large group.

The following tsble shows the I.Q.'s:

TABLE V
I.Q.'s REPORTED BY ZECKEL AND VAN DER XOLK

Group N 1.Q.
Younger Group, Hearing 47 88.64
Younger Group, Deaf 477 78.66
OClder Group, Hearlng 53 108.112
Older Grour, Deaf 63 96.77

The suthore concluded from this thst the deaf child st
en early ege ig far behind, but that this backwardness is
later made up and the I.Q. of 100 almost attalned.® On that
baeis one would z21ls0o have to conclude the intelligence of
the hearing child follows the same pattern, a tendency which
is contrary to the theory of the 1.Q.

Zeckel and Van der Kolk found the sverage 1.Q. of the
hearing chlldren 99.36, of the deaf 86.09, and they agreed
with Pintner and Paterson that the deaf child, without the
verbal element playing an important role, shows & backward-

ness of intelligence as compsred with the haa,ring.ég This

l. M. p. 119.

2. iff%. p. 120.
3. 4dbld.

4. M. p. 122‘
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geems to contradliet two of thelr previous statements. If

they had trouble in gilving directions, the verbal element

did play an important role. GSecond, 1f the deaf make up their
backwardness ss they grow older, these findings do not agree
with those of Pintner and Psterson.

In an attempt to discover the value of non-verbal tests
in predicting school cuccess, Bridgeman made s study of nine-
ty children at the California 8School for the Deaf.l She
failed to find one deaf child who, having falled badly on a
scale of non-verbal test:s, wae able to msaske even falr progress
in hie school work. On the other hand, a conslderable pro-
portion of the group tested, who showed normel and at times
very superlor ablility on the non-verbasl scales, were no more
successful in school subjects than the frankly mentally de-
ficient children.®

Of the ninety children tested, eighty-three were elither
educational fallures or had serious disturbances of conduct.
The other seven were selected by the school as being normal
or superior in intelligence, successful in their school
progress, and soclally normal in thelr attitudes toward
other children and the school situatlion.

The following teste were used: The Arthur Folnt Scale
of Intelligence, Ontario School Ability Examination, Stanford

1. Olga Bridgeman. "The Estimation of Mental Ability

in Deaf Children. American Annals of the Desf. 84. 1939.
p. 337,

2. 1bid.
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Revisicn of the Binet Scale (in cases where the child was
only hard of hearing), Healy Scaled Information Test (for
children who could hear or who could read a«t the fourth
grade lsvel or zbove), snd the Bendall's Island Tests for
Younger Children.l

The children veried in age from six to twenty-one years,
with & renge in MA from two to eilghteen years. Medlan age
wee sbout fourteen yesars, medisn MA nine years, medilsn I1.4.
about 70.%

ZBridgeusn concluded that in spite of the fallure of the
non-verbsl tests to indicate educatlonal succees or fuilure
in gome inetances, they do serve, spperently, to rule out
reslly mentelly inferior cases.3

On the basls of seventeen fallures with I1.Q.'s of 90 or
more she said, "It is very unlikely thet so0 large = number
of school failures should nhave specific educational dlsabili-
ties. It ie far more probsble that these deaf children with
high I.Q.'s are suffering from the results of actusl brain
disessge in some cases, and ln others from & combination of
the many socisl and educational factore which act in & much
smaller degree tc retard the school progress of hearing
children."*

These seem to be rather far-reaching conclusions to maske

since there were only seven subjects in the comparison group,

1. Ibid. p. 338.
2. 1bld. p. 339.

5. Inid. p. 3z38.
4. Toia. p. s46.
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and five uncorrelated teests were used.

A Ztudy of Desf College Studenis. The recultes cf five
years of testing with the American Councll on Sducation
Paychologieal Exsmination at Gallaudet College were published
in 1940 by Fusfeld. He reported no wide difference revealed
between the genersal natlve csliber of the freshmen who enroll
at Gallaudet College and that of freshmen in general in imeri-
can colleges snd univarﬁities.l He added: "This examinztion
eleo revealed the deaf group with & particular asdventage in
arithmetical ability and in the ability needed for dealing
with set grammatlcsl rules to be used in an imeginary lan-
gu&ge.gz

These resultes may indicste only that Gesllsudet hae high
gtendardes se far as admisslon is concerned. One would need
to know what percentage of the total deaf populsastion the
fresghmen at Gallaudet represénted before any far-rooching
comparisone with the hearing in genersl could be made.

Regeprch from 1840 to the EFregent. A rcerles of teets
wag adminletered in the West Virginle School for the Deal
under Fintner se part of an investigstion in several schools
to determine whether or net the deaf, with theilr loss of
hearing, were being compengated in asny way 8o ase to glve
them better srt abllity or art aprreclation. Pintner

concluded that there was no evidence of any distinct ablility

1. Irving 8. Fusfeld. "“Regearch znd Testing at Gallau=-
det Collgge.“ Ameriesn Annelg gf the Dezf. 885. 1940. p. 18B3.
2. glg.
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pecullsr to the deaf.l
The Kline=Czrey Mescsuring Scasle for Free Hand Drawing,
the Goodenough Tect »nd the MchAdory Art Test vere glven.

Trble VI rresznts the recults.

PABLE VI
TESTS OF DRAWING ABILITY®

Test Group Boys Girls Both
Kline-Carey Percent sbove normal 22 20 21
Boys = 99 Normal 1l 7 17
Girls = 97 51lightly below 38 28 33
delow norm levsl 22 35 29

for CA 10 years

soodenough FPercent above normal 11 & ?
Hoys = 92 Normal 30 o7 29
Girls = 72 5lightly below 42 47 44
Seliow norm level 17 23 20
for CA 10 years

McAdory Percent above normal 14 22 18
Boys = 83 Normal 14 2 17
Girle 8 76 Slightly below 44 28 36
Below norm level 25 0 29

for CA 10 years

The three tests consisted of the following ltemsa:

1. Kline-Carey ¥eszsuring Scele for Free Hand Jrawing,
ty L. W. Kline and G. L. Carey, desligned as & means of
messuring the ouality of free-hand drewing with respect to
repr=rentation. The children were asked to draw & house,

& tree, s rabbit end a figure in action.

1. Irving S. Fusfeld. "Tests of the Drawling Ablillity of

Desf Children." Americsn anngls of the Jeasf. 86. 104. p. 102.
2. Ibid. p. 103.



2. The Goodenough Test, by Florencs L. Goodenough,
deeigned for the purgoéé of messuring intelligenoce byAdrawiuga.
The cohildren were asked to make a picture of a man.

3. xéAdory Art Test, by Hargaret Re&dbry, a testl of
artistic Judgement as based on the preference 6rdar of four
pletures in a serles of plates bearing four pictures each.
Eaeh plate conaists of four variations of the same ploture
involving differences in shape snd line arrangement, value
of dark ond light and in color schemes.

Zach test wae greded at Columbiz Univereity in asuch a
way that 1t was detersined on1y 1f,a pgpil was pbove, equal
to, or bplaw the normal. Some of the gupila tented were
below the normsl levels for a CA of ten years, indicating a
very low score.t |

Soys were better than girle on the first two tests whieh
are mainly drawlng tests. Girl# wers better on the third
test, an art apprecistion or color vslue tcnf. A few éhownﬂ
exceptional ability. Of the fifteen boyas, 73 peroent were
art students. Of the 14 girls, 43 Qarocnt were art students.®

Lane, this time in c¢collaboration with Sohneider, made
' another study similar to the one che &34 in 1938. This time
the investigators sssembled a scale including: (1) Kohs
Blook Deeign, (2) Xnox Cube, (3) Seguin Board, (4) Manikin
and Festure Pf@ftle, (5) Form Boards (Two-Figure Board,

1. ' o\.Pn' 102.
2. . p. 108.
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Healy 4 and Casuist Board), (6) Healy Picture Completion I,
(7) Drawing {(for childr2an of mental age of seven ysers or
loss.)d

These teets were given to a total of 239 children; 133
desaf or speech defective, 106 with normal speech and hearing.
The deaf and gpesch defectlive chlldren wers cupils of (en-
tral Institute for the Demsf or sttended Corrective Speech
Clinic. The children in the hearing group were from the
public schools of St. Louis and s Jewlsh Sunday School.? The
authors of thla report did not say how the gamples were
chosen,

Mental ages were obtalned directly from the norms for
the tests. Stendard prccedures were followed in administere
ing the tests.

Thls time some correlations were done. The validilty
coefficlente were conputed between scoresg on this scale and

gcores on other accepted measures of intelligence as follows:®

Performance: Cor. with Lectometer Tests = .78 & .03 (Nw6E8)
Cor. with Randall's Island = .65 2 .04 (N=&5)

Verbal: Cor. with Binet = .60 * .08 (N=26)
Cor. with Henmon-Nelsgon = .68 2 .08 (n=21)
Cor. with Kublman-Anderson = .19 * .14 (N=21)
Cor. with Detroit = .56 * .12 {(N=15)
Cor. with Totszsl = .63 2 .04 (Km=106)

1. Helen Schick Lsne and Jenny loulse Schnelder. %4
Pertformasnce Tegt for School-Age Deaf Children' American
2. ipld. p. 442.
3¢ 1Ibid. p. 443.

vl
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There were not suffliclent scores on the Haggerty, Otis
or Pintner~Qunningham to warrant ocomputation of validity
coeffliclents, but these cases were included in the total,.

Table VII shows the comparison of the hearing, deaf and

specch defective on the Advanced Performance Scale: i

TABLE VII
A CC#PARISOR OF THE INTELLIGENCE OF THE HuARING, DEAF
AND BPERCH DEFECTIVE

Group Range of CA Mean I1.Q. Median I1.Q. Range I1.4.
Hearing 7=-C Lo 137 112.76 113.33 81-~-163
Deaf 7-0 to 21-4 103.57 1C4.07 80-141
Speach 6-C to 18~0 g7.182 29.0 40140

Lane and $chnelder gtated that the high averags I.s. of
the hearing group was provably due to selection. The choice
of puplls to be tested was 1eft to the teachers, and
gelecticn of guperior children was made. The Binet test hsd
been gilven only to those children who were maladjucted.?

They alsc added thet in toth the deaf and speech groups,
some spastics were included; although they admitted, "A
performance test score cannot be considered an accurste

measurement of intelllgence for these children with impaired

motor s;b.’tlits:sr.":5 Therefore the flrst group tested really had

1. %bld.
2. ‘_‘D:L_@. p. 444.
3. Ibid.
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three variables: deafness, speech defect, cerebral palsy.
They &ided still snother variable for they wrote: “The lowest
score made by a deafl ociaild 1s thst of a totslly desafl boy who
is losing hls vislon progressively and who 1s poorly co-
ordinated muscularly cue to rickets and other childhood
dlseaaes.“l It would seem that the authors were comparing a
group wlth several handicaps with a normal group, and that no
trus conclusions can be draswn as Lo the effect of deafness On
meatal ability.

The authors continued: "To compsre the ahility of the
deaf and hearing, the gcores of the gpeech defectlves have
been included with those of vhe hearing group as all of thege
children have normal hesaring. The comblning of these two
groups probably ylelds a more normal dlstribution as both the
salected superior children in the public schools and a few
mentally defective froa the Speech Clinic are Lncluded."*
This sceems & rsther precariovus way to get a representative
sample.

The comperison of tihese two groups showed grawter
variabililty for the heering group (as might be expected) and
8 plightly higher averagse I.4Q. for the deuaf.

7?he following flgures show the comparison of distribution

curves of ilntellligence for the deaf and hearing groups.s
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Group Mesn I.G. ¥edisn I.Q. S. Do Skewness
Hesring 1C1.96 1C4.83 2l.84 - 594

The medisn 2.87 polnts above the mean 1I0r heering indi-
cates the influence of extremely low scoree on the mesn,
ohviously the feebleminded speech defectlives.

In & comparison of the alfficulty of ewnch test, Kohs
Elceck Tesign, Fanlkin-Proflle and Hesaly Picture I, the desf
show scores above average. Lane and Schnelder felt thet
rerhaps the tralning 1ln spsech and 1llp resding hed developed
guperlior abllity 1n visuel perception, knalysle snd synthesis,
which these specific tests are dsasigned to measure. *Form
toards are also measures of vlisual perceptlon, but are more
abstract, lack measning, and scores are greatly influenced
by spced of performsnce. In the educaticn of the deaf,
perfection in the executlion of each task 1s urged at the
expengse of gpeaed. Consequently the deaf child is deliberate
in performance.“l

They also brought out tine fact that some of the deaf
calidren had poor muscular coordination becauss of the loss
of function of the stetic labyrinth in addition to the hear-
Ing loss. Tney mentlioned agaln the spasetlc deaf children
included in the group, pointing out, "These cnildren have
poorer scores due Lo slower performance and for tnem the tegt

1s not a rellisvle index of menteal abllity.“g

1. Iudd. p. 446.
2 ;-ﬁid .
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The majority of investigstors, discovering that ths
desf scors somewhat lower on most scsles, tLry to analyze the
ressong for the discrepsncy. Lans and 3chnelder's anslyses
s3em t0 b2 more in the naturs of aexcuses for the teats; 1if
the score 1s low for the deaf, they conclude th=?t the test
is unrelisble. They appear 10 be more anxious to juggle the
groups untll they get a favoranle score for deaf; than to
gecure an accurate diagnostic picture 0f the mental abllities
of the deaf.

Finally, Lane and Schneider concluded with the follow-
ing analysis:

At present this seriss may Le critlclzed for giving
too much weilght to wlisual perception, hut until further
studlaee of the nature of lntelligencse and an sccurste
anglysie of whet the various testes messure can kte made,
this serlegz mey be consldered s falr measure 1o dstermine
the intelligence of a child with & language handlcap. To
remove testis of visual perception becsuse they fsavor the
deaf would be &s reagonable asz removing verbal tests
becauss they fsvor the hearing. Perhaps the lntelligence
of the deaf 1s manlfested in his abllity to improve his
visual perecaption.

The gmall number of sublects tested, the irregular
gannling and Juggling of groups, the very hipgh mezns for
hearing and deasf make 1t doubtful that this ig "5 feir
mesgure? for deterpining the intelllgence of the desf. In
eddition, verbel %tecte sre not wlthheld from the iesf Lecause
taey favor ths heering, but because they glve no gcore for
the deaf child who cannot read the directions nor understand
the printed subject matter nor glve en sdeguate anawer in good

langusge.

1. Iiid. p. 447.
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Two zdcditicnel stulles cowmplete the recessrch on the
intelligence of the deef up te the przeent timed

»

In 1941, "A Perforusnce Scele for the Measurement of

'Intelligence!® woe published by v. P. Llexender irn Englanﬁ.l
The quotstion werks ere his, probebly indicsting thot he,
like 20 msny other investligstors, had some doubt as to whast
he was measurlng. Hile scsle ircludez the Passsalong Test,
BPlock Degign Test gnd Cube Constructlon Tegt us2éd at Ksrgate
Schoeol. He geve scoring end norms, but no comparison wlth
hearing groups.

The lezt study to be reviewed wae part of a lerger
etudy made of sgeversal pevecls of deufnese hy Burcherd snd
Mykleburt in 194?.9 The Grece Artaur Ferforaance scile was

edministered to 189 deaf children &t tine New Jersey Sci

=3

vol,
121 of which were congenitally deaf snd 68 zdventitlous cseses.

There were 100 mele =nd 39 female astudents. Tho zge

{0

rznge -8 aseven to ninetecen. The mezn for the congenitezlly
deaf wz2g 102.5, standard devistlion 20.32; for thz zdventitious
groun the mean wrs 1C1l.3, stendard deviatlion 20.8. The
diffarasnecs betwszen the meins raeg 1.19 in favor of thsz

cangesnital group; ths gtanderd error oI the differencoe 3.19;

the ariticel rztlioc J37. 2oth grourszs were focund to e of

1. %. P. Alexandsr. "A Perforumasnce Scale for ths
Measurement of %Intelligence'." The Tecacher of the Deaf.
39-235, 194l., p. 119,

e Fo H. L. Burcherd and H. A, Myklebust. “A Comparison
of Congenlitzl and adventlitlcus Desfness with Respect to its
Eivect on Intelligence, Personslity, anéd Social Maturity.®
Part l: lIntelligence. American Annals of the Deaf. 87. 1942.
p. 14C.
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average intellligsnce, «und tas difiifsrcence betwesn the groups
1l

VES not svatistleally significunt. These resulits d¢ not
sgree witn Ley, Fusleld sad Plotuer, Petoiscn ang sillilgus,
Feamer. They eagrse with Lrever ana tullilus, scilck, and
Streng and Kirk. Thus, tne resulils of this study agree with
tnose of experimenters whoe used performsance tesgis and tae

Chicego Kon=Vertsl Test. 1Tney 40 not agree with thoge who

o
used the rintner Non=-Language.

Summery of HResearch on Kental Abilities of the Deaf.

Cf the studlss just reviewed, &ll which were concernzd with
the educationsl zchievement of the deaf showed & retsrdatlon.
The average was &boud Iive ysars. &li but one of the
invesiigators who meesurea the intelligence of the deal with
o verbal exsminatiocn likewige round the deul Lehind tae
henring, ususily from three 10 81X Yewrs. Jae exceptlion uas
the freshmen group ef Geliaudet College whicn taataed eguel
to fresiuen st & Desring universily.

s Tar as mechenicel and motor skills are conoccernsd,
the investligatorsg were unaniisous in asserbiug Sany, the desf
Lie @6 EV0d @as the Dealllg.

It 49 1n the iieldd whcre most of the vestlng hes Tuen
done, tLael 1s, with non-lengua e wid pericrma.ace beasts, that

there 1ls tue reol dlscgrevment. It le ouvious thau wiae dsaf

1. . k. L. Burchard end H. H. kyklebuet. "“Comparison
of Congenital and Adventitous Deafness.” Journagl of Lducational
rayeoholosy, 36, 1945. p. Okz.

2. ;:T })id .
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cannot keep up with the hearing educationelly. It 1is
equally easy to discover that one csnnot secure an adequate
measure of nastlve ablllty using an lnstrument which the deaf
cannot comprehend, that 1s, language. However, when an
attemnpt is made to devise & measuring instrument which will
truly meagure native mental ablility and which will messure
the deaf as accurately as the hearing, meny diffliculties are
encountered.

Thirteen studles in which non-language or performance
teste were used showed the deafl inferlor to the hesring;
thirteen proved that he ls equal; two indlcate that he 1is
superior. Both these last studles have been queastioned
because of vagusness of procedure or fallurs to use
standardized tests, but the split between the group which
finds the deaf equal to the hearing and the group which finds
them inferlor csnnot be explalined away. To make the problem
more difficult, the differences are seldom very great. Does
a mean I. Q. of 98 for a large group of deaf students prove
they are equal to or inferior to the hearing?! On which
slde does a mean 1. Q. of 96 or 94 belong? The mean 1. Q.
for the hearing 1s supposed, theoretically, to be 100G, yet
few standardlzations for intelligence tesis come out
neatly snd exactly at 100, nor do the lnvestigators always
give the standard deviatlon and probsble errar of their
distribution.,

At bsst, one can conclude that the deaf are greatly

retarded educationally; that verbsl mesassures of mental



72

atlllities sre insdeqguste, and that when non-verbal measures
are uesed, there is evidence thset the desafl are still somewhset
inferior to the hearing in intelligence. Various logical
reasons have been offered to explain this differcence, 1if it
sotually exlsts; the most frequent being Lhat the suame
factors which causc the deafness also cause & mental retare
dation.

Llthough most of the studles here reviewed were con-
cerned with comparing the native £billity of the decof with
that of the hearling, some at least endeavored to anglyze
what they were messuring in these comparisons. It is
generally agreed that the performance test: tend to meassurs
the same factor; but that thet factor is not *general
intelligence,® nor will 1t predlict educsatlional sucocess. It
geems to be Just & part of wiat educators mean wnen they
refer to school abllity.

The importeant questions stlll unanswered are: %hat
factor or factors do the performance tests measure?! %What
implicsations are there for the educators of the deaf? This
study will sttempt to answer these quaatlons., Those
investigators who discoverad that the dzaf were uniformly
equal to the hearling in mechanical and motor skllls advocate
that those be the core of their curriculum. That solutlion
lgnores indivldual differences and interests and aptitudes,
and is a hasty oconclusglon &t best. It is noped that a study
of the pattern of the intelllgence of the desf, &s ssen in
an analysig of thelr various mental abllitles, wlll shed new

light on the sublect,



Regearch on Irimary Mental Abilities.

The researches on the primsry mental abilities which
have been 1n progress for several yeare have had a2e their
first purpoee the indentification =nd definifion of the inde-
pendent factore of mind. As the nature of the abilitles
beceme more clearly indliceted by successive studles, & second
purpose of s more practical nature hae been involved in gome
of these studlee. Thie hag been tc prepare a set of tasts
of psychologleasl significance snd practiceble adaptabllity to
the school teeting snd guidance program.l

Guilford wrote in 1938: "Thus far in the develorment of
the factor methods the interest haes been in the theoretical
guestions, which 1s cuite as it should be. Before we
attempt toc measure the degree to which sn individual posses-
ses gny primary abllity, we must Xnow with egome assurance
that esuch an sbility exists.“2 In the yeare since that tinme
numerous studies, by Thurstone and others, have glven
indication that these primary s&bilitiees exiet and can be
measured.

Cain, in 1939, wrote: *The greater number of investi-
gations, however, have centered upon the improvement of
methods in factor anslysis, the indentiflecatlion of factlors,
and the stability end relisbility of factors. Little has
been done to determine the actusl relstionehips of the

1. Thelms Thuretone. "Primary Mental Abillitiees of
Children.* p. 1086,
2. J. F. Guilford. £

Efgyghometrle Me .- New York.
MeGraw-H111 Book Co., Inc. 1936. p. 509.



gtatletically determinzd factors Lo 3u00@ss.*1

T2 a large
extent that i3 sitili true today. 7Tals chapter will ree
view receat studies concerncd »1ta primary mentuel gbilities,
in particular those related to educablonal guidsncszs. o
publisaad gtudics ol priaary mental apliltics of tne deaf
#ere found.

Jsae Levelopment of the Factor Theorles. First tae

history oif bthe anualysis of human abliities ag summarized
by Guilford in 1%$40 will be reviguzd criefly. He wrote:®
"Ihne psychologlst's story ol human aollities might well be

given tiae subtlitle !'frowm faculties 1o facters.'® He uses

<

[

the word "auility" as roefercing to *taz coustizutional

conditions of individuals for periorming in scme zpecifled
4

mannar,

ed

[h

Guiliord began nia aiswory «wilh Galton, wac regas
avillties &s specific, and lLested tnem as such.¥ 4nip le,
who wroie on mentsl measurcaments in 1816, spoke of taem s&s
separate mentel funotions. It «was Blnet, however, who
gave the language of messurvment the turn it was Lo tLake
for many years until the researcies 0f Spearmaen, lacuson
&nd Thurstone brought 1t back to thast vegun Ly Galton. In

distingulishing between brigatness &nd aullness, and calling

1. Leo Cain. Ihe helgtion 9f ipriwary sentel Acliltlesg
Factors to the Academic Achlevement of Collepe Students.
Dioctorsl Uissertastion. Stenford Unlversity. 1l%3%. p. 2.

2. Guilford. YHuman Abilities.® p. 368.

3. Ibid. pe. 367,

4, Ibld. n. 369,
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that dictinction %intelligence," Flnet suggested =z single
Eirenesicn of mind, thue 1initlating the dispute over whet

ittelllcence means.l

Sreerman, cbout 1804, begsn those studles out of which
gre s the verlovs fezctor thear1$s.2 Ye and hls follovers
neld the view thot 211 intellectusl sctivitles have in

commor. an lmpecrtant fector whick 13 the esegentizl element

o
™m
&
o
f*l
[
e
¢

eve intzrecrra2lations whileh ¢ould bz wholly
rocounted Tor (within the lixlts of thair srrors of
snapling) by & single general factor plus specific factors.
The generallized factor he syabollized by the letter *g

L)

the sp2oific Tactors by the lstters "31, 82, 83,

=

cto.O
Spzareman's own favorlts szxplanstion of “g® weas that 1t
represont3d general ment:l enargy, whilas the "g" factors
were the englrneg of tiae miné.4
Later, he grudgingly rocognlized sz group factors:
vervel abllity, numericesl =zbD1llty, mechanlexl abllity sand a

oo

4]

sinle factor of zent:l spaed.s

l. lbid. p. 5’?0.

2. L. L. Thurstone. "A New Conception of Intelligence."
Lducationel iecord. 1l7. 1836. p. 442,

3. Phillip Ewert Verncn. The Measurement of Abllitiles.
London. University of London Press. 1940. p. 164,

4., Chsrles Speermsn. The Ablllities of Man. New York.
The Lechiilicn Co. 19627. p. 13D,

5. E. Palineky. %An Analysis of the Mental Factors of
Varioue Lge Groups from 9-60." Genetlc Paychclowgy ¥onograph.
23, 1541. p. 197.




78

: - - S . ey I Ry ) P e T =
splarnsn iuslistsd Lhal Luae Binel scals, the zolel Ior
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Gii iLatelligsncee Laests, was coasirucsted on La: wpasia of hls

T Laeory. Jtasrz luetelled bis "g" factor intellle

T e - O R T JPTNV N , gta e
astOB8on &icvulvi;"ui wil@ £ s oA BC e e Jom Q’ury, galch

oiferss en eXxplanatlon for tae fact of low lntercsorrzlatiuns

]

b Latic

&
[ 4

¥ oaNG walch was mors sudLed te

(3

adidlly carlta O & L3
£30Ve as & basorsblcal basis for vocestlonel tvaatlu.i-st‘,o k)

essuiesd taetbt tacire were meny slcamcavery swilitis: znd taz

&3

eacii Lz2abl sauples a carialn range ¢f tn2ss.
Since dpearaan fosumuliatid tae Lwo-factor LusOLry &nd
aeviseca the mebtnoa of wetraa Gifisrsuces Loy Glscovering
tae [{aclours, oLhes procedurcs have been invenieds Tasae
&llowsd for the extraction of wore than one facivi, &8

Spewrnan hiumsell wimliteld Laoe possivdlity of several factore

in tesb batterics. Kelley, Taurston= and Hotelling aach
bl fod FU. Py . - P -
developed technigues of factur cnalysis.vy

Taursione's first major appilcablon or the taecry of

facltoi analysls 1s dsacribed in his Vectors of Lind. He

‘1
H

(:h

explained that bac [factorial wst:iods aave bezn de aped

o

primarily foi tihe purpose of waalyzdng tue relaitlons of

3

numan bWralis. & wrait ac definsd wes %any atitribate of an

individual.” an ability is "o Urell walca is definsd by

1. Guilford. Hunap Abilities. pe. 371,

2, ¥. Brown and G. F. Thomson, The Issentisls of
Mental easurewsnt. London. Caubridge University Fress.
1926. n. 36.

OO Balifﬁss&'yc -QE' Giﬁ- po 1'2/\?-
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what en individual can do."* This definition implies that
there are as many abilities as there are innumerable things
that indlividuals can do. Each ablility ls therefors objective-
ly defined in terms of 2 speclal task and of a specified
method of appralsing it. *"The task, together with the
method of mppraleing 1t, which defines an sbility" i1s called
a test. "The linear evaluation of = teet performance 1is
talled a score. It ie implied in these definitione that an
index of abllity is co-variant with the szcore in the test
which defines the abillity, and that a true index of ability
1s co-variant with the true score in the test."®

Thurstone's method of anslysis sllows for the ex-
traction of many factors, which are ocalled weighted group
fectors in order to differentiate them from the group
factors of Thomson's sampling theory. Thomson postulated
Annumereble elementary abilitlies; Thurstone postulated a
limited number, not yet rixed.a‘.?he Thurstone multi.factor
theory, like Thomson's sampling theory, served ess an
explanation for low inter-test correlations as well ae
high test correlations with the entire battery. The
Thurstone method hae been most widely nsed.4

In 1936, summing up the work he had done so0 far with
multiple factor analysis, Thurstone wrote: “"While a single

total index of mental endowment such as mental age 13 very
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useful in differentiating those who are generally bright
from those lees endowed, it is of great practical and
scientific importance to isolate those elements of intelli-
gence which are in some fundamental sense prinary.'l He
had isolated seven primary abilities at that time: number
fa0ility, word flueney, visuallesing, memory, perceptual
speed, induction, verbal reasoning.2

In support of his theory, Thurstone wrote:

For many years psychologists have been accustomed
to the problems of specisl abllitles and disabllities.
These are, in faoct, the principle ooncern of the school
psychologists who deal with children who cannot read,
have & dlind spot for numbers, or 4o one thing remark-
ably well and other things poorly. It seems strange
with all this experience in differential psychology
that we have clung so long to the practice of summa-
rizing a child's mental endowment by a single index,
suoh as the mental age, the intelligence quotient, the
percentile rank in general intelligence, and other
aingle average measures. An average index of mental
endowment should be useful for many educational
purposes, but it should not be regarded as more than
the average of ssveral tests....There is nothing
wrong about using s mental age or an intelligence
quotient if 1t is understood ag an average of several
tests. The error that is frequently made 1s inter-
preting 1t as measuring some basic funotional unity
when 4t 1s known to be nothéng more than a composite
of many functional unities.

Ihe Befinement of the Tests Measuring Factors.
Thurstone's next major investigation was made with a
battery of fifty-eix psychologioal tests given to a group
of 240 college students who volunteered for the study.* This

1. L, L. Thurstone. "A New Conception of Intelligence."
p.- 443.

2. « P. 446,

3. elma Thurstone. "Primary Mental Abilities of
Children." p. 106,

4. L. L. Thurstone,. 2215%5! Mantal Abllitliss. Chicago.
University of Chicago Fress. . Pp. 10.



study revezled & auawer vl priwssy &vildilcs, sowe i «aich

were clearly wefinew Ly tue colllguralidn ol Leeu VeClurs

%hile others woere inalcailes vul loss Clvallly welinod.
&t Lpe concliusion of Uiy sLuwy, raursLone wioleo:

Furvuer experiwental swuudies of Cue fectors will

be much more refined and cruclal in charscter in that
the exporimental teets cwil be CULBLIWCLUG wile precisely
to test speclfic paychologlical questicna....The tests
that nave been ccnstruciteq Ior Liae suvsessguent studlies
are more nearly pure in thsat some oOf them could be
ueslgned 80 as Lo I'sature one iacbor « Lo litile
edmixture of the others. Thls vrocess will continue
for some Uime uniblli we sheis Le a&vwe LO pigpura
psychologicel tests thst involve only one or two
fsctors instewd ol Lires, rour, o Iive, g ls Lao

coce with most of the tests ln common use.

Ag wes mention=d vreviously in tbls chapter, the
atudies of nrimsry mentel pgbllities have concerned them-
gelvea first with defining the abllities and second with
determining thelir relrtionship to succegs. Since nsny of
the studies involve both asveocts of the problem, they will
aimnly be coneidered in chronologlcal order.

Shanner, Stalnsker and Caln each reported an
investigstlon in 1839,

Shanner anslyzed the gtatlstlics published by Thurstone
for the exrerimental edition of the Primary Mental Abllities
Tegts, He found that a comparison of the profiles obtalned
on these teste sugrested that groupe selected upon the basis
of posdemlc achievement may differ significantly with
ragrect 1o thelr primery mentel ab:llities. In so far an

they "aro capaple of accarsately defining thess abliitlies,

1. Lo e Jhursitone, Primascy wentusl Abilities. p. VI
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we may use the tests for guldance purposes and for
predicting performance on various achlevement tests. The
battery of tests 18 satlisfactorily relisble and the inter-
correlations for the abllity scores are sufficiently low
to indicate considerable independence of mental factors
messured, even though they are not so low as one should
desire.'l He suggested additional refinement and improve-
ment of the tests, which has, of course, besen done slince
his report.

in a oriticism of Shanner's article, Crawford disagreed
with esch of his conclusions in turn. He agreed that it
was altogether likely that ®"groups selected upon the basie
of academlic achlevement® 4o really *differ significantly
with respect to their mental sbillities,® but stated that
"such difference is not revealed by thisg particular triasl
of the tests in question.® Second, he asserted that "inter-
correlations ae reported in this study are not ‘sufficiently
low to indicste conslderable independence of mental factors
measured, ' although they certainly are 'not s0 low as one
should desire.'™ He concluded:

That 'the tests in thelr present form unquestion-
ably constitute a valuable addition to the fleld of
aptitude testing I sincerely hope and belleve, but
this demonstratlion of their dliagnostlic powers 1s
unconvinecing. The results thus reported apcear, at
least to the present writer, distlinectly less encourag-

ing than had been hoped for, when the long awalted
primary abillity meassures became generally avallable,

1. william M., Shanner. "A Report on the Thurstone
Tests for FPrimary Mental Abilitles.® Educational Recordsg
Bulletin. 27. 1939. p. 60.




I 8t1ll salntain faith 1n thelr ultimate
importance as slgnlficant contributions not only to
psycholo§1cal theory, but to practical guldance nseds
as well.

Stalneker also analyzed Thurstone's work. Usling the
same 1938 experimental editlon of Thurstone's Primary
Mental Ablllitles Tests, he felt that speed was a fazctor,
though not recognized as spuch.® He believed that a
different factor pattern would emerge 1f the same testis
were glven with a more generous time limit, but he 4id not
prove 1it.

He likewlse disagreed wlth Thurstone!s seven fsctors,
maintaining that seven are not required to account for the
correlations found with the populations conecerned, & con-
clusion he reached after applying other methods of factor
analysis to the data.s

With regard to the value of this particular set of
tests for individusl dlagnosls and guidance, Stalnaker felt
that, in spite of the enormous emount of research which
directly or indirectly has gone lnto the preparation of the
present set of tests and the carcful editing to which they
have besn subjected, the results obtailned with one group of

candldates do not support in full the theory of the seven

l. 4. B. Crawford. "Some Obgervations on the rrimary
Mental Abilitlies Patterns in Actlon." Schocl and Society.
51. 1940. p. H92.

2. John M. Stalnsker. "Primary Mental Abilities."
School and Society. 50. 1306. December 30, 193%. p. 870,

5. Ibid. p. 871,




primary ahilitiea.l The time allowed for each test ig

brief, and the resulting individusl scoresg, therefore, are

not ag dependable sg 1f longer tests had been used. Stelnzker

felt that the teets c¢culd be materially improved by the

elimination of iteuns of low validity, by srranging the iteme

in order of difflculty and by adjusting the time 11&1%5.2
Since this experiment was done -ith the older edition

of the tests, and since many of Stalnekxer's recomnmendstione

have been incorporated into tha newer edition, no further

comument seeme necessary.

decent Studies on the Relatlions of Mentsl Abjlitlee %o
schievement. In a different type of study, an attempt to

compare resulte on the Thurstone Tests of Primary Mental
Abllities with academic achlevement, Caln ralsed the follow-
ing questions:

1. Whet relestionshlips do the primsry mental abilities
of Perception, Number, Verbal relatione, Spatial
relationships, Memory and Induction, se messured by
the Thurstone Frimary Mental Abilities_Tests yisld
with measures of academic achlevement?d

2. Wwhat is the relestionshlp between the Thurstons
measures and an adsptation of the Thorndike Intelll-
gence Lxamination for High School Graduatee, the
scholastlic aptitude test used at Stanford Univarsity?%

3. Do the meacesures of primary mental abllitiee reveal
enything regsarding the nature of the basic mental

abllity or abilities that enter into scademie achlevement,
te what extent do they contribute to the varliance in

1. 1bigd
2. ibid.

. Cain. gop. gili. p. 6.
4. Ibid. p. 7.

K
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perfermance?l

4. WwWhat is the precticsl value ol these measures as

diegnostic inetruments in the guldence of etudents in

salection of courses?

b. whet are the limitatione of thege me&sureﬁ?g

The major findings of Cein's investigation arc ce
Tollows: The Thurstone Frimary Hentsl aAbillitlies Teets nre
ot highly rel=ted To eny of the =zc¢edemioc Varigbles,a
sl though there wiag sdecusto conslistency of relstioneghiv {rom
sroup o grour to indiceats thet s vertel fmetor was contri-
buting to the varisnce in the knglish, history, irench,
blology and peychology verisbles snd thet sn inductive
factor was contribuiling to the chemieliry snd methe.stlice
variablee.4 He concluded, therefore, thst the ovnly measures
ol ¢efinite value for purposes of educsgtionsl guldance
deternined Ly his study ere the terts of & verbel znd
induetive n&ture.s

ihet sene year, Upeermen showed thet & pattern of
penerel group faetore would 1%t the ssme results (as
Thurstone had resched with his independent fectors) as well
or be%ter.s

The following yeer, Cuilford sumnsrizeld ihe research
te dete. In snswer to the cuestion: YWhat feclors hove

beocn discovered?® he wrote: (1) There seems to be sufficient

1. Caln. gp. git. p- 7.
2. Ib;g.

3. dbid. p. 138.
4, . p. 140,
5 . ’

Charlea Spearman. “Thurstone's Work He~worked."

m&ﬁ&@wm&m 30. 1839. p. 16.
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evidence for “g“.l (2) The three most frequently verified
factors are verbal, numerical and spacial,® (3) The
memory factor has been verlified more than onoce .S {4) speed
of perception, induction, deduction, verbal fluency,

4

attention, alertness have alsoc been recognlzed. (5) Speed

and learning ablility hsve not as yet been 1solated.5

A report by Schaefer in 1940 simply gave "increasing
evidence for the reliasbility of the functional unitlegh
determined by factorial studies 1in the cognitive field of
human abllity.6

That same year Mofflie constructed five non-verbal tests
%0 measure five of the seven Thurstone primery mentsl
abilitles; (P) Perceptual Speed, (8) Space, (I) Induction,
(D) Deduction and (M) Memory. The purpose of the study was
Lo find if these newly constructed performance tecsts reslly
meseured what they were arblirarily named.”’

These tests, in additlon to the VWitmer Cylinder, Porteus
iiaze, Profile, Lepley, Healy P. C. II, Five Figure, and the

1, Guilford. Human Abllitles. p. 377.

2, ibid. p. 378,

5. :bzd. p' 579 L]

4, Ibid. p. 380.

5. ibid. p. 381.

6. Willis C. Sohaefer. "The Relation of Test Difficulty
and Factoriasl Composition Determlned from Indlvidusl and
Group Forms of Primary Mental Abilitles." pPsychologlcal
Bulletin. J37:7. 1940. p- 457,

7. D. J. Moffie. A Nonverbal Approach to the Thurstone
Primary Mental Abilitles." Psychologlcal Bulletin. 37:7.
1240. p. 446,
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complete Taursione Priwsry Abilitiss matitery (Lxperimentsl
Editloa) wsye given to 1liU freshmsn LOys abl Feni. slete.

Peargon product - momrsnt corrslatliong were obtalned.
Tane body of the data comprising nincteen varlaovles was
trembed vy tae Tharstone centroid mstacd of facicr analysels.
Tae Taurstone tests werc used &8 tae ceriverion to ald in the
Indentilication of the Fectors.

HoZfle found thzu the followlag tarze group faciors
were needed to explaln the dava: (1) space, (2) Indaction,
and (3) Porceptusl Specd. No geuneral fachor was disclosed.

Tae resulls indicated, accordiug Lo tie lnvestlgator,
thst the newly constructved periormance tssts, arbvlirerily
named tests of Perceptbtion and Daduction, in rezlivy mezsure
Space. Tag newly ccnstructed spuace test hed e aigi loadling
on tia.s wxis. Inductlion, as locaved by the criterion,
gasmed bto be measured by the newly constructed perfcecrmsance
teat of induction.t

Tarce studizs of thae predictive value of primary

mentoal abllitices were also reported in 194C.

Adking anelyzed the relation of primery mental abllitlies
to preference scales and to vocevional chnolce. Her paper
wag & ceport of two studles, the first of which was conducted
Jointly by ir. G. F. Euder and herself &nd uescloned the

extent to which cne's abllliuies gre related to the types of

1. Ivid. p. 447.
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activitiss »hlea one orefera, She used the experimental
sditicn of Thurstcne's rrimeaery icntal Abllities Justis witha

gecorss on seven primery suvllities cowposites, glven to 312
icago frochuuen in 1938. The suuie students

Y

£112=3 out an zxperimentsl cdition of Kuder's Trefercace
“oeord, which yizslds seores for nineg Lypes of zctivitiocsa.
orted relatively little overlappling betwesen
thz nmeasure of ablillity and the prefevene: pessurss.  She
soneludad thzt 1f nmeasures in each of thess domains have
prognoestle value for certalin criteriz of success, a
comblnrnation of the Lwo sorbs 0f mewsures ought Lo prove
more offective than messures in cither field alone.2
In the second suudy, she lnvestligated the rcolations
of primory mentel &'1litlics to vocatlonsl cholce. Gac
denonsthrited that the gbllity profiles of the varicus
vocetionsl groupg differ and that the Glriferences ars
reesonsble.’
The second favestigetdon o this type for 194C was
mnde by Eall. He toock the first semester sverages snd
semester gredes in nine subject matter flields for 147
freshuen girls and 1959 freshmen toys &t Fenn. State and

ftel
era with the Thurstone Primery Mental Abilitlies

}')1
c*
)
¢

correlaved

1. Dorothy C. Adkins. "“The Relsatlon of Primary
Mentsl Abilitles to Preference Sczles and to Vocational
Lhoice. Psyebologlcsl Bulletin, 37. 7. 1940. p. 456,

3 » Lbid .

3. ibid. p. 467,
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Tests.l

He found thet the Thurstone scores correlated low with
gredes in subject matter fields. The verbal (V) was the
best single prognostlc factor, with correlations varylng
from + .20 with mathematics to + .40 with English composi-
tion. M(lemory) and N(Numerical) were next best, followed
by I(Induotlion) and D(Deduction); P(Perception) end
8(Spece) hed little prognostic value.Z2

The third study of the predlctlive type was also Gone
at Pennsylvanla State College. Tredick used 113 freshmen
women in the Department of Home Economics as her subjects.
She found that the multiple regression equation made up of
the four most promising Thurstone Tests, (N, V, I and D),
predlcted academlc success with an efficlency represented
by a multiple R of ,81. BShe also found that the Thurstone
tests messured far from independent abllitles, since half

the inter-correlstions were above = .20.5

Further Refinement of the Thurstone Tests. That aame

year, Thurstone summarized the latest work on the Primary

Mental Abilities Tests themselves.? 3She mentioned ssveral

1, Fred J. Ball. %A Study of the Predictive Values of
the Thurstone Primary Mentsl Abllltles Tests as Applled to
Lower Divislion Freshmen." Master's Thesis. 1940. Penn. State
College Studies in Education. 24. 1942. p. 5l.

2. Ibid.

3. Virginia D. Tredick. "The Thurstone Primary Hental
Abllities Tests and a Battery of Vocationel Guidance Tests as
Predictors of Academlc Success." Master's Thesls, 1940. Penn.
State College Studles in Educstion. 24. 1942. p. 58,

4. Thelme Thurstone. "Primary Mental Abllitles of
Children.® Pgychologiocal Bulletin. 37:7. 1940. p. 446.
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previous studles with students of high schocl age in which
the same primary abllli-les had been lgolated as had
previously been found among a group of superior collaege
students. This latest invesitlgation aimed at isolating the
primsry mental abillities of children.

8ixty psychologiocal tesis were glven Lo 1100 sighth
grade children in the Chicago putlic schools. The corre—
lation matrix was snalyzed by tLhe centroid method, and the
factor matrix rotated into a simple gtructure. Six ol the
factors previocuely described were found: Number, Space,
Verbal mzaning, 7ord fluency, Memory and Reasonlng. A second-
order generzl factor was &£lso lndlcsted. The seventeen tests
which were assembled for a practiczal program in the schools
were also described in thls paper.l

The Thurstoneg did not find in these date & genersl
factor distinot from the primary factors, but felt that the
gecond-order general fzctor should be of as much psychcloglosl
interest as the more frequently postulated, independent
general factor of Spearman, and that 1t 1s probably the same
factor as spearman's.g
Thurstone summed up the investigation as follows:

It should not be assumed that there 1s anything
final about six primary factors. No one knows how

many primary mentel abllitles there may be. It ig
hoped that future factorlial studles will revesl many

1. Ibid. p. 447.

2. Thelma Thurstone. "Primary Mental Abilities of
Children.* Educatlional and Psychological Measurement. 1l.
1941. p. 109.




89

octher impeortant primery abilitlies so that the mentsl
profiles of gtudents may eventuaslly be adequate for
spprelsing educatlonal and vocatlional potentialities.
In such a progrsm the present studles are only a
starting point 1ln substituting for the decseription of
mental endowment by a single index the description o
mental endowment by & profile of fundsmentel treits.

Resgesrch Since 1941, In 1941, severel investigeators
studied both the nature of 1ndependent sbillities snd their
epplicstion., 4An extensive study of the firet type wss done
by Morrow.

The purrose of Morrow's study weas tc determine whether
human ablillities &8 measured by specisal tests are independent
or interdependent and the extent of such relstionshlip. lfore
speclfleglly, he set cut to find by meens of correlationsl
enelysles and the factorial snslysis technique ths degreees
of relstionship smong certaln teets of intelllgence, musical
ability, ertlstic Jjudgement, clerlocsl ablllity, mechanical
abllity and menipulative ability.g

He used the following tests with elghty subjects:

l. American Council on Educstion Psychologlcal Test.

2. Seashore Measures of HMusicsl Talent.

3« Heler=Seashore Art Judgement Test.

4. Minnesota Vocatlonal Test for Clerlcal VWorkers.

5. Likert snd Quasha Hevised lilnnesota Paper Form Eoard.

6. kinnesots Spaclal Relatlions Test.

7. Minnesotsa Mechanloel Assembly Box. -

8. U'Connor Finger and Tweezer Dexterity Testg.v
The correlations found &g & result of this study were

mainly positlive, slthough rather low, therety indlcating

1. Ibid. p. 1l1l%.

2. Rotert 8. Morrow. "An Experimentsl Anslysis of the
Theory of Independent Abilities." Journal gof Educationsl
rsychology. XXXII. 7. Cctober, 194l. p. 495,

Se

ibid. p. 496,
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glight degrees of interrelationships smong the abllities
tested.l lorrow also founi a general factor.?

Morrow concluded theti the Spearman Wwo=faclor theory
repreasents & gtatic gyatem and 1s apparently inzoaplets for
explainins thse resalts obtained here .o Heldisagreeﬁ glso
with Thursione's concluslong, foaling thst avllities ars by
no acans aksgolutely speclflic and dlverse due Lo the exlistonce
of considerable overlanning of function.4 He claimed, in
ell, that by virtue of ais findlings, the Spearman and
Thursitone thsoriss are lnadequate for axplaining the re-
lationships cxpresszsd ia als study. Hather he concludasd
with the hypothesis thalt taz gbllitles hz testeld urs not
disparate snd stztic abilliles, but that tiaey are, Lnstead,
functlicaal and dynamic relatlionsiaips within ths totsal
personality.ﬁ

Balinsky undertook to study mental factors and to note
any changes 1n tnesse facuors and thelr organizstion. He
selected varlous ags samplings from 9-50; 1lncluding samplings

6

at 9, 12, 15, 25-29, 30-44, 50-58. All wsre glven the

Wechslaer-Bellevue Lxasination. The independent mental fachtore
found in tals study are tiae following!

l. For age nine, a G facuLor and verbal fachor,.

2o For age 12, a veruval factor, x parformance factor,

and one called gasing relatlonships in soclsal
situstiznsg.

1. Morrow. op. cit. p. 4989,
2. Ibid. p. 510.

3. Ibld. p. B3,

4. lpid.

6. ibid. p. B611.

6. Balinsky. op. git. p. 229.

E
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3. For sge 15, a verbal factor, a performance factor

and one that could not be clearly 1lndlcated.

4. For age 206-29, a verbsl factor, a performsnce factor,

& memory fractor mnd & rfuctor celie¢d resiriction in
snlution.

6. For age Jdb=-44, u vereal Tfaclor, & pericrmuafice

factor, and s memory factor.

6. Ior H0-59, & G facior, & perioruance factor, end

s Factor involving sgome sort of reasoning.

It wi1ll be observed that except at the lowesgt and
highest levels, a verformance factor and a verbal factor
are nresent for each age sampling. Balinsky concluded that
"the above factors are the ones exlstent in the Wechsler-
Bellevue Scele and are sufficient to descrlbe all the test

variables at each level."l
7lllson and Edgerton came to similar conclusicns to

those found by Cain in 1939, in their study published in
1941, They found 2 corrzlstion of above 0.40 between
Fector V ond grsades Iin easch of the four subject flelde they
conglidered, the highest belng wlth English grades.3
Thay sct out to answer the following questions by their
invesstigeticn:
1. %Whet relstlonships sre tnere between the factor
scores and academlc grades?
2. What relsticnships ere there between the Chio State
University Psychologlcel Test gcure snd the factor
scoreg?

Se How wegll can aocademlic graces be predicted on the
besls of the primery factor scorest

1. Ipld. p. 250

2. ¥ery Lou Ellison and Hasrold Edgerton. %YThe Thurstone
Primary wmentali Abllitles Tests and College Marks." Educational
and Psyciologzicsl lessurement. 1. 1941. p. 588.

3. iDlg. p. 406,
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4. Are the factor scores relsted to grades in
gepecific college subjects?l

Thuretone's FPrimary Mentael Abllity Teete were used.

The subjects consisted of forty-nine students in the College
of Arts and Sciences at Ohlo State University. This was

not & rsndom sample; 1t included forty-one freshmen, six
sophomores snd two Jjuniore. Thirty-nine ner cent of them
renked a2t the S0th percentile or sbove in intelligence on
the Ohio State University Psychelogical Test; fifty-four
per cent ranked at the eightlieth pesrcentile or abovs.z

The followlng were the results of the study: Computing
the relationships between the factor scoree snd polint-hour
ratio (PHR), the correlation between factor V end PHR wae
found to be highest (0.44). The correlation between fac-
tor ¥ and PHR wae 0.31l; the others ranged from 0.24 to
0.19.% (For s more complets explenation of the nature of
the various fsctors se isolated by Thurctone, sce the first
section of this psper.)

The multiple correslation between FHR snd the welghted
scores of the seven factors is 0.640. Such & correlstlon,
the szuthors of this study ssesserted, sugpests that there may
be some Justificstion for the uge of the FPrimary Mentsl

Ablillities Tests for the prediction of academlc succees in

college.%
1. Ibid. p. 3989.
2. 1bid. p. 401.
3. Ibid. p. 402.
4. 1bigd.
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Universliy Fsychologlesl Test scure snd the fsctor scores,
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factor V was sguln fouad to be highest (0.52). Factor M
#a3 0.28,. The corrnalatlon of faetors P, I and D with
itntellligonca were positive, but very low,1

In answer to the third gquestlon of how well PHR csn bs
predicted on the tsesle of p»rimary factor scores, Xllison
snd Udgerton stated thuat the correlstion of scorzs with PHR
is increased slightly when the intelligence test rating is

uzed, from G.640 to $.848. Iin & random samnle of freshman

taay felt this diffarence would probzbly be grester.2

Studying ths relstion of fsctor scores to grsdes in
gpecifie collepe esubjects, Tllliecn and YUdepsrton found:

l. ¥Ynelish grades correlats nighest with factor Vv (0.78).

2. Factcre, S, M snd D also %how correlaticns above

C.40 with ~n",u,:<h Fn’f‘od@ﬁa

The only factor showlng & correlation above 0.4C
%ith selence grades is rfsctor V.4

4. All the fsctors ure apparently important in determ-

]
D)

ing foreign languocge grades, gince sll feclors
except P correlate above O. 40 with foreisn language.
The most significunt 1g fscolor 1 wi a correlation
of C.78,

Thi highest cerreletion saong the fzetors with

peychology grudes is facitor D (C.83). V is salgo

hige (C.5%).

€. The correlaticns between faclor I &nd the school
subjecls are low with the exception of forelgn
langucge graaes (C.78).

7. Pector P zhowe very low correlztion with all four

gchinl gredies.
e Thersz is 1lttle differentlstlion hetween the corre-

n
[}

w

1, p. 4035.
Y. p. 404,
3;- ;}0 ‘:’t{:'{i'
é. ;., [ é’.C'f}o




lution or the schcul gredes cnd fictor ¥, the
only correlation higher thsn 0.40 beling with
forelgn lengueg? grades. Factora § and N both
have correlsatlions over Q.40 with Englisn and
foreipgn langusnge egd=3, and foector 2 hzs &
gignificent correlatlon with ¥nglish, foreign
languages ol naychology srsades,.

Tilisorn and %igecton felt trhat, with such observatlons

e

gz are roported in tnelr study, with mor:s experiesnce the
Thurstone Prinery Mental Abilities Teots will becoms g
useful lnstrument in the academic counssling program of
collages, They also asserted, however, thst it will be
raportent to Gave scome knowledge of methods of instruction
ia the several courses 8o && to Judge whether the relstion-
ahlp cherrved Le & Juncilon of the abllitles of the student

¢t asLter veing studlied, or of the nsthode of

Cne criticicm whicn might be made of this study ie
arsused Ly tns fscl thet the zutbors correlste PER and grades,

which geomg rether like corrsl

s
¥
&€

abting age cnd date of tirth.

i

!»4

Yum found ginmilsr results to those found Ly Tain and
Elitecn snd tdgerton in his study of the relestion between
the Thurstone testes for primery wentzl abllities and scsdenio

cucCesa. His investigation revesgled both sex and divi-

+3

sionel dilfisrences, ha vervsl, laductive reseoning, =and

deductive reasgoning fectors were found to te more closely

L T A
e MA—‘--\A:;.
Se Fe He Yum, TFrinery Ventszl 2billtlies and Scholastio
Achievenente in the Divisionsl Studies ¢t the Universiiy of
LH

f'l *C‘&'«A L .

ceurngl of fpplied Psybhole@x 25. 1941. p.712.
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relasted to scholarship than the remalilning factors.l

Two additional studies were reported which dealt with
the application of primary mental abllities tests to
speclifle subject matter fields.

Harrell and Faublion reported their concluslon, based
on several studles, that there wasg no one separate factor

for a mechanicsal ablllty.2

Rather they found several
factors which are more or less prominent in mechanical work,
thelr pattern depending upon lts type and complexity and on
the point resched in the lesarning curve.®

Goodman found results which substantiate Thurstone's
findings.?® Intercorrelational coefficlents smong Thurstone's
geven primary mental abllities scores were obtained from
scores of 170 freshmen englneering studente of Penn. State
College on the experimental edlitlion of the primary mental
abilities tests, Four factors were isolated&, G, R, V, M,
This finding of a general factor, &, for a college population
corroborates Thurstone's flnding of & general factor for
eighth-grade children.®

Additional conclusions from this same atudy were

1. Ibid. p. 720.

2, Willerd Harrell and Richard Faublon. “Primary
Mental Abilities and Aviation Malntenance Courses.*
Educstional snd Psychologlceal keasurement. 1. 194l. p.63.

3. ibld.

4., C. H. Goodman. *Factorial Analysis of Thurstone's
Seven Primsry Abilities." Psychometrika. 8. 1843. p. 1l21.

$. Ibid. p. 129.
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published by Bernreuter and Gaodman:l

1. The teste show sufficient rellablility to Justify
their use in making compsrisone of individuals on
the college level,

2. The freshman englneerling students are superior to
Thurstone's High School Senleors 1n deductive
reagoning and space, possibly superior in verbal,
posslbly inferior in linductlve.

3. The low but positive intercorrelstions indicste
that the tests are not entirely pure measures of
the primary abilities, but, desplte the lmpuritlies,
they are sufficlently independent for them to
possess eignificant different values in predlcting
scholastlic success.

4. At least four of the primary abllitles - number,
verbel, induction, reasoning do correlate sufficlent-
ly with success to Justify their use.,

Swineford and Holzinger, in 1842, reported the verbal
factor t0 be more highly correlated with gchool grades than

2

the others, except the general fsctor, conclusions which

agree with several previous studles. In thelr investigstian,
using ninth-grade children, the major factors located were
the general, spatlial, verbsl, speed and memory. Regression
equations based on the factors ylelded a multiple correlation
of .720 with scholastlic succgess &g compared to & correlstion
of ,573 between I.Q. and scholastlc success. This increase
in predioctive value was statistlically slgnificant.s
Resdministration of some of the tests to a majority of

the original puplls one year later disclosed a factor pattern

1. Robtert G, Bernreuter and Chsarles . Gocdman. %A
Study of the Thurstone Primary Mental Ablllities Testis
Applied to Freshmen Lngineering Students." Journsl of
Educational Psychology. o2. 1841l. p. 60,

2. F. Swineforc and K. J. Holzinger. %A Study in
Factor Analysis." Supplement Educational Monograph. 53.
1942. p. 99,

3. Ibid. p. 99 ff.
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essentlelly the aame.l Some cevidence wss found for the
puplle to prefer occupstions which corresponded to their
abilitiee.g

Stuit sand Hudson, the following yeesr, adminietered
Thuretone's tegts to students in engineering, medlcine znd
jaurnaliem.a Charecteristic nrofiles for the various
profegsional groups were revesled. The authors came to the
conclusgion reached in the studles reported above, thst these
tests have definite value in educational and vocational
coungeling.

Summary of Studles on Primary Mental Abilities. Thus,
the history of research on primary mental abllities has been
traced, and studies which attempted toc define these abllitles
as well as those which used them to predict academic and
vocational trends have been dlscussed. The controversy among
the supporters of the two-factor theory and the various
theories of group and independent factors has not zs yet
been resgolved, yet there seeme to be sufficlent evidence
thet primary mental abilitles do exist and cen be measured.
The Thurstone method of factor znalyele seemg to be the
moet widely accepted, perhaps because 1t 1s the easliest to
master. Certainly there hss been more appliecation of his

method to the practical field of testing.

1. Ibid.
2. ibid.
3. Dewey B. Stult and H. H. Hudson. %“The Helation of

Primary Mental Abilities to Scholastlc Success in Frofessional

Schools." Journsl of Lxperimental Education. 10. 1942,
r. 179.
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Tnoge fecitorg nmost frequently mentlioned in studles
dealing wilh factor analysis 1itasell are: verusl, memory,
space, numerical, speed of perception, and induction. ¥When
aducational spplication ls atuzmpted, the verbal faoctor
showg the highest correlation wiith academic succeas in
practicelly every study, with memory & close second. Ine
duetion, dsduction, numerical and perception show falirly
high correlations,

As was polnted cut in ths gusmsry at the ond of the
first part of this sectlon, dealing with mental measurements
in the fleld of the deaf, no single index of intellligence
hss been adecuate to describe the sbllity of the deaf child.
A profile, as provided by the Thursione Prisary Hentel
£tbllities Tests, msey glve & more adeguate plcture of the
abilities of these physlecally handicspped children. 32Since
the Thurstone Primary Mentsel Ablllities Tests have never
been adminlistesred to deaf chlldren, 1t wes decided Lo use
them in this study and to coumpeare the patterns of sbilitles
shown bty the deaf with those shown by hesnring chlldren, in
the hope that some insight wlll be given into the cause of
the deaf child's educational lag. '



CHAPTER IV
ANALYSIS OF DATA

The primary purpose of this study was to compare the
deaf and hearing with regard to primsry mental abilities.
In addition, the following related problems were investi-
gated: (1) the relationships between (a) type of deafness
and test performance, (b) age of onset of deafness and test
performance and (c) degree ¢f hearing loss and test perform-
ance; (2) the correlation between scores made by the deaf on
the Wechsler-Bellevue Intelligence Test and the Chicago Tests
of Primary Mental Abilities; and (3) the relationship between
teacher's esctimate of the deaf individual's ability and the
individual's performance on these tests. Data on these

problems 2re presented and enalyzed inm this chapter,

The Criterion for Combining Scores from Different Schools.

$5ince three schools wsere used, one of the {irst prob-
lems was to determine whsesther the distributions o1 the scores
for the thiree schools were sigaificantly divergeni or whether
they could be combined for the analysis of the desta. The Chi
Squere Test was used for thils urpose.

For both the Thurstone Tests and the Wechsler the distri-
butions for the Indians tenoel aad the Kendall uchool were
similar. <Jhe Chi Square of 5.39 and p greater than .05 pre-
sented in Table VIII indicate that there is no significant dif-
ference batveen the two distributions. When the distribution

for the New Jersey School is compared with that for either the
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Kendall School or the Indisna School, the probability is
less than five in one hundred that differences are due to

chance fluctuations in sampling.l

TABLE VIII
CHI SQUARE TEST OF ASSOCIATION

TESTS SAMPLES COMPARED x° ae o
Wechsler Kendall - Indians 5639 4 .05
Kendall - New Jersey 12.00 4 .05

New Jersey - Indiana 20,30 4 .01

Thurstone Kendall - Indiana 2e17 4 .05
Kendall - New Jersey 9.15 4 .05 -

New Jersey - Indiana 34,80 4 .01

Ve did not combine the scores for the New Jersey
School with those for the other two schools. The distri-
bution curve of the Hew Jersey School scores was positive-
ly skewed. This may be accounted for by the fact that six-
tesn of the older students at this school were unavallable
for testing. The scores for the Indiana School and ths
Kendall School were combined for some of the calculations,

while separate analyses were made for the New Jersey School,

Comparison of the Deaf and the Hearing on the Chicago Tests.

In order to answer the question which forms the basis

for this study, i.e., whether the handicap of deafness is

l. Throughout the remainder of this chapter, a proba-
bility level of .05, i.e., the probablility of obtalning a
statistic as large or larger than the one obtained, through
random errors of sampling, is taken to indicate significance.
A probability of a statistic occurring once in one hundred
tizes is teken to indicate a high level of significance,
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COMPARISCK OF SCORES FOR THE DEAF WITH THE MEAN

SCORES FOR THE HUARING ON THE THURSTONZI TISTS

Num, Hum, Num,
Factor Sehool of above below Critical P

Casag Vasn Mean Ratio
Indiana 93 0 43 L0 3. 0%
N Kendall 27 4 273 5615 <. 01
Ind, * Kend. 120 54 66 1,20 3.05
New Jersey 20 11 79 10.26 <.01
Indiana ] 0 93 : —
v Kendall 217 1l 26 " —
Ina, # Kend, 120 1 119 .

New Jersey 90 1 &9 =
Indiana 93 51 42 1.00 >.05

s Kendall 217 14 13 .00
Ina, & Kena, 120 65 55 .80 >.05
liew Jersey 90 45 45 .00 —
Indiana 9% 9 £4 13,33 <.01
w Kendall 27 10 17 1,00 .05
Ind, ¢ Kend, 120 19 101 11.33 (.01
New Jersey 90 5 &5 1,75 <.01
Indiana $3 14 79 £.75 <.01
Ind, ¢ Kend, 120 21 99 —_—
New Jersey 90 g g2 14.F0 <.01
Indiana 93 62 31 3,40 £.01
M Kendall 27 13 14 » 00 —
) Ina, ¢ Kenad. 120 75 45 3.00 <,01
New Jersey 90 18 72 6.82 <.01
*These differences were obviously significant, therefore

no critical ratios were computed.

agssociated with the incapacity to develop abstract intelli-

gence, scores made by the deaf and hearing on the .echsler

and Thurstone Tests were analyzed.
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For tre Chicago Tests, each desaf individual was com-
pared with the appropriaste age norm for hearing students,
as computed by Thurstone. The number of deaf students whose
gcores fell above and balow the meen score for the hearing
on each of the six primary mental abilitles was determined.
Differences between the deaf and hearing groups were comnuted
for each of the three schools and for tte ¥Kendall Schonl and
the Indiana Schonl combined. Critical retios of the differ-
ences to the standard error of the differences between the
deaf and hearing groups were computed.l The results of
these computations are pressnted in Table IX,

Viren the five per cent level of significance is used,
indicating that the chances are less than five 1in one
hundred that differences between the desf and the hearing on
thre Thurstone Tests are actual and not due to chance fluctu-
ations of sampling, no significant differences were found
for the Indisns School nor the Indiena and Kendall Schools
combined on the numerical and space factors and for the
Kendall School on word fluency as revsaled by p greater
than .05 in Table IX, (For the number of cases above and
below trhe mean for the hearing for each factor, the critieal
ratio and the probability that the diffarences are signifi-
cant, see Teble IX.) Highlyv significant differences in

faver of tre hearing over the Indiana School students were

1. Formulae used: CR = Pl -~ .50 (P1 =~ per cent of
TP cases below the
mean)

7P = Vn% (g = 1 - p)



found on the verbal, word fluency, and reasoning factors.
The hearing group showed 2 highly significant superiority
over the Kendall School students on the numerical, verbal
and reaeoning factors. When scores for the Kendall sand
Indiana Schoocls were combined, the deaf students were below
the hearing, to a highly esignificent degree, on the verbal,
word fluency and reaeoning factors. The New Jersey School
students were significantly lower than the hearing, at the
.01 level, on the numerical, verbal, word fluency, reason-
ing and memory factors. The scoree for the Indlana and
Xendall S5chools combined and for the Indiana School alone
are superior to a highly slgnificant degree to those for
the hearing on the memory factor. On Just two factors, the
verbal and ressoning factors, do the deaf in gll three
echools score below the hearing to a highly esignificant de-
gree.

To summarigze, the desf, as measured in this study, are
below the average hearing individual in verbal ability, word
fluency and reaeoning. They show about the same ability on
the numerlical, spacial relatione and memory factors.

Since the tests for the verbal, word fluency and reason=-
ing factors all involve language, differences in favor of the
hearing might have been expected. The tests for epacial re-
lationg and numerilcel ablillty, on the other hand, require no
language in administration or response; the memory tagks re-
quire simply an immediste recell of gimple nemes and numbers.

This would suggest that there is no inability on the part of
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the desf individual to develop sbstresct intellirence de-
manded by tasks not requiring verbalization., Further im-

plications of these results will be discussed under the

general summary and conclusions in the final ssction,

Bellavue.

For this analysis the Indiena and Kendell scores were
combined, while those for the New Jersey Sechool were treated
independently, [(For justification of this procedurs ses
page 99.)

The range in I,4. for the three schools is as follows:

TABLE X

#aCHSLLR TI.5. RAKGE FOR STUDLENTS 1IN Tiz
THREE SCHOULS FOR THE DEAF

Schools verbasl I.%, Terformance I,%, Fuyll Scale 1,544
Kendall 50-109 £5-134 51-12%
Indiana 53-116 60-13%2 £2-123
vew Jersey  47-103 62143 56-116

The mean intellirence quotient, standard deviation and
standerd error of tre mean were calculated for brnth the ver-
formance and verbal sections of the “ecghslsr as wall as for

the full scale. £ table givine these date follows:
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ABLE XI

PEZRFORMANCE OF TEE LDZi¥ IN THE THREZ
SCHOOLS ON THE WECESLER

Test Sections: ._ékuums_nI_%h1ldxﬂnain_zhs_thrnﬁ—ﬂnhﬂﬂlﬁ~m
Kendall plus Indisna : Haw Jarsey

Stand, ¢

¢ Stand, : Stand. ! Stand.
Vean ' Vev. ! error ! igsnq ° L8v., : srror
: ¢ of tred : : of the
: L mesn . L _nann
Performance 106.5 14,43 1.32 101.6 14,25 1.50
vaeticn
Verbal
Full
weale ag. 0 13,68 l1.25 2.3 14,11 1.4°

The data in Table XI may be compared with “echsler's
norms for hearing individuals. The mean full scsle in-
telligence quotients for individuals at various age levels
as given by Wechsler,l based on a population, 1621 normal
individuels, vary between 9°,75 and 100,%2, The standard
deviations ranpe from 13,20 to 16,85, Tor the verbal in-
telligence quotients tre range for 1621 cases is 97.00 to
102,09; standard devietions from 12.22 to 16,65, TFor the
performsnce intelligence guotients thre ranga for 1411 cases
is 99.00 to 102,.50; standard devistinns from 12,60 to 16,21,

The mean intelligence quotient of 106,5 (see Table X1},

for the Kendall and Indiana schocls combined, on the

1. Vechsler. op..oit. ». 122,
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performance section of the Wwechsler-Bellevue is significant-
1y higherl than the mean intelligence quotient for the hear-
ing which is set at 100 by Wechsler's standardization. For
the New Jersey 3School, the mean intelligence guotient of
101.6 for the performance section is not significantly dif-
ferent from the mean intelligence guotient of the normally
hearing.z

For all three schocls, the mean verbal intelligence
quotients are considerably below the mean for the general
pOpulation,3 being 76.6 for the Kendall and Indiana Schools
and 66.3 for the New Jersey School. These results are to
be expected on that section of the examination requiring
ability to verbalize.

The mean intelligence quotient for the deaf subjects in
the Xendall and Indiana Schools on the full scale is $0.0
as presented in Table XI. The mean intelligence guotient
for the New Jersey School is 82.3. These are significant-
ly lower than the mean intelligence quotient of 100.1.14 for

the hearing.5

1. The probability is less than .0l that this differ-
ence was due to sampling variability.

2. The probability is greater than .05 than any differ-
ence was due to chance fluctuations of sampllng.

3, The mean for the Indiana and Xendall Schools is be-
tween 75.64 and 77.56, and that for the New Jersey School
is be?wean 61.80 and 70.80 (taking + 3o mean as the probable
range).

4, Wechsler gives the mean intelligence quotient for a
normal population of 1508 as 100.1l1; standard deviation,
14.69. (Wechsler. op. eit. p. 127.)

5. The 99.77 confidence limits for the mean intelli-
gence quotient for the Kendall and Indiana Schools are 86.25
to 93.75; for the New Jersey School, 77.8&7 to §66.81.
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Thus, on the verbal section of the wechsler Test of
intelligence, these 210 deuf students score far below the
hearing, These results bear out the findings of previocus
investigations. ©On that sectlion of the test which ianvolves
no language in administration or response, the deaf score as
high or higher than the hearing. These findings sup ort the
conclusions of about half the investigators in the field.

Since the performance half of the Wechsler correlates
highly with the full scales, and therefore measures some of
the same aspects of intelligence, it would seem thst the
deaf have the potential ability to compste successfully with
the hearli.g on tests of abstract intelligence such as these,.
The fact that the subtests in the performance secticn measure
spacial relations, visual perception and memory seems to
bear out the findiangs already discussed in connectioan with
the Thurstone Vests, i.e., that in these three abilities at
leagt the deaf are not inferior to the hearing.

Further relationships beitween the two tests used in
this study will be discussed in the sectica under corre-~
lations, The educational implications will be discussed in

the section devoted to general summary and conclusions.

Correlstion between the iechsler-Bellevus and the Chicago

ca——

Tests of irimasry sental Abllities.

o study was founéd in which scores made by normal in-
dividuales on both the wechsler and Thurstone Jests were

correlated., t seemed profitabls, howsver, tc compars these



deaf groups on the two scales, on the verbal and performance
sections of the twe scales, and on sach of the subtests of
esach scale. U(ther correlatiocns ca similar psrformaance and
verbal tests, us reported by wechsler, ars presented in
Table xIi.
TABLE XIX
CORREBLATIONS BETWIEEY THE WECHUSLER AND OCBRTAIN CTHER TxoTsT

Bt e e e e e e e e e e e o et r e e

Test correlated with Wechsler N r
Stanford-Binet 1916 kev. 75 .82 T.03
Stanford-binet 1937 Rev, 227 .£9 *.01
Army Alpha 52 .74 t.03
4.C.i. Tests 112 .53 .05
vorgan .ental .Lbility 125 .62 Y.04
Henmon-ielson 50 LE1 t.04
CohaV.oiia 10& .69 t.o03
Otis S.A. 108 .73 t.03

Table ZIII is concernsed with s statistical compearison
between ‘‘schsler and Thurstone scores. All correlations io
this table were computed from raw scores.2 The standard
arror and coritical ratio for sach correlation coefficient,
g8 well as the probability of an r &8 large or lsrger than

the oae observed, were computed and appear in Table XIIIL,

1. vechsler. op. cit. p. 134,

Zeol NEXY- X =Y
VINZX=EXIENT Y 9]
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TABLE XIII

CCIFI'ICIENTS OF CORRELATION BETYEEN WICHSLER AND THURSTOHE
SCORIES, WITE RELATED CRITICAL RATIO& AND THEZIR SICGNIFICANCE

Sectlions correlated Kendall plus Hew Jersey
Indisna scores scores
r _or CR B r _or SR o
N x Information .67 .05 13.40 <.01 .65 L06 10.83% <,.01
X Comprehension .53 .07 .15 <Z.01 .64 06 13.22 £.01
x Arithmetic 76 .06 20,00 <.01 .77 .04 1E.33<.01
x Similarities <49 .07 7.10 (.01 .49 ,0¢ 6,12 <.01
x Vocabulary .61 .06 10.70 4,01 .44 L0E 5.17 £.01
x Picture Comp. .34 08 4,25 <.01 .19 .10 1.£8 D.05
x Picture Arrange. .31 .08 3,78 (.01 .31 .10  3.26 £.04
x Object issembly .31 .0& 3.76 <£.01 L,09 .10 .57 5.05
X Block Design 44 .07 6,02 <.01 .43 ,0C 5,06 £, 0L
X Digit Symbol LAE L 07 6.55 .01 .60 .07 £.95 £,01
x Information .41 .07 5.46 <.,01 -.02 .1G -el® >.50C
x Comprehension .40 .07 5,26 .01 L0 o 10 cAE >0 50
x Arithmetic 42,07 5,60 (.01 L07 .10 e 67 >e50
x Similarities .36 L0t 4,56 <.01 .14 .10 l.36 >.G§
x Vocabulary .57 06 9,34 .01 .22 .10 2.20 .05
x Picture Comp. ,13 .09 l1.46 >.05 ,L,04 .10 38 .05
X Ficture Arrang. ,04 .09 .44 >e05 -,04 .10 ~e 3L .05
x Cbject issembly ,L,03 .09 033 >.O§ -, 05 L,10 -. 40 >.O§
x Digit Symbol e27 0L 2.21 <.Ol - 25 W10 =2.55 ?.“i
3 x Information .54 L0C 4,25 <.01 445 .0C 5035 <,01
x Comprehension 26 L08 3.33  <.01L .45 .00 5.35 £.01
x Lrithmetic o 39 L08 5,06 4,01 .51 .0 &.62 <,01
x Similarities e29 .08 3,49 <£,01 .3& .09 3.95 .01
x Vocabulary 31 L0C 3478 Z.01 .42 .09 4.8t L, 01
x Picture Comp, LA0 .07  5.26  <.01 .25 .09 4,30 L.G1
x Pieture Arrang. .37 .08 4,74 <{.01 .40 .09 4,54 (.01
x Object assembly .47 .07 6,62 <,01 .33 .09  3.54 <.01
x Block Design .69 L05 14,68 K.0L LG4 L06 10,72 401
x Digit Symbol L35 W08 4,37 <.01 .52 L,0c¢ G.cd L, 0L
- x Information 52 .07 7.87 <£.01 .47 .08 5075 £.01
X Comprehension A6 .07 647 <.01 45 LOC 592 LWl
x Arithmetic .32 L08  3.95 <.01 .47 .08 5,73 L.01
x Similerities .40 L,07 5,26 <.01L 43 L0U 5.@? 4.?1
x Vocabulary 50 07 T.55  <.01 .6z .06 9.8L .01
X Picture COI&Q. .31 ¢OL 3.7@ <.Ul .ir}' qlC’ l.é{? ?l(}}:}
x T'icture arrang. .37 L.0L 4,74 {01 216 .10 1.50 >.05
x Cbject ..ssembly .35 .08 4.37 <.01 ,L17 .10 e U7 >eC5
x Digit Symbol .27 .00 3.21 {,01 .24 L,10 2.§§ {08
x Block Design <55 LO0C 4,37 (.01 .19 .10 le52 P05
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TABLE XIII (conttd!}

CORFFICIZNTS OF CORRELATION BATVWESN WECHSLZIR AND THUREBTONZ
SCORES, WITH RELATED CRITICAL RATIOS A4D THEIR SIGNIFICANCE

Sections Correlated ¥Xendall plus New Jersey
Indiana scores scores
X or CR 19 r oor GR D

R x Informstion .64 .05 11.,¢5 <L,01i .53 ,08 7,06 <.01
X Ccmprabﬁnsi{)ﬂ « 59 006 10.00 <.Ol <44 -O(‘: 501'? <.01
x asrithmetic e 5% .06 Ce73 L.01 .58 .07 ©.40 <,01
x Similarities .60 06 10.34 <.01 .46 0B 5.54 <,01
x Vocabulsary . 65 .05 12.50 <.01 .35 .09 3,E0 .01
p 4 L‘"\icture Com@. 037 ‘GE 4.?4 <¢Ol .22 olC 2*20 <.GS
x Tlecture irrang. .53 .07 £.15 <£.01 .%25 .09 3,80 (.01
x Block Design 47 .07 65.71 4,01 .37 .09 4.06 (.01
X Digit Symbol » 50 «G7T 7.35 <,01 .50 L0& 6.33 .01
¥ x Information +72 04 16,36 <, 01 .43 0L 5.G¢E <.01
x Comprehension . 34 .08 4,19 <.01 .40 .09 4.54 {.01
x srithmetie 47 07 £.71 <«.01 .40 .09 4.54 <.0L
x Similarities « 37 . 08 4,74 <.01 .23 .10 2.32 <.05
x Vooabulary 45 W07  6.25 <.01 .32 L0% 4.22 <L,01
x Pieture Comp. .26 .0t 3.06 <.01 ,14 .10 1.36 >.05
x Objeet ~ssembly ,05 .09 <09 >.05~,65 .10 -~ ,4E >.05
x Bloek Design «37 . 0¢ 4,74 <K.01 .23 .10 2.32 (.05
x Digit Symbol 44 07 6,02 4,01 .23 10 2,32 <05
Thurs. x “echs. V. .76 .04 20.00 <01 .76 .04 17.27 <,01
Thurs. x %echs. F. 71 .05 15.77 <.01 .61 .07 9.24 <.,01
Thurs. x ¥echs. T. L& .03 29,64 <,01 .77 .04 12,33 <,01




TABLE XIV

CORRELATIONS BETWEEN

WECHSLER AND THURSTCHRE

'.,J
fa

b

Thurstone Wecheler
a X 8 L — ¥ k. 4 X X " .
A. Kend. plus
Ind.
Humeriocal 67 B3 76 .49 .6l .34 .31 .31 .44 .48
Verbsl .41 .40 .42 .38 .67 .13 .04 .G3 .13 .27
Space 34 .28 .39 .20 .31 .40 .37 .47 .82 .36
Word Fluency .52 .46 .32 .40 .60 .31 .37 .36 .36 .27
Reasoning .64 .b® .BH .60 .86 .37 .B3 .38 .47 .80
Memory 72 .34 .47 .37 .45 .28 .30 .08 .37 .44
B, Kew
Jersey
Humerical .66 .64 77 .48 .44 .19 .31 .09 .43 .60
?erb&l Lo .02 -06 007 014 022 .G4 004 -05 017 .35
Space 45 .45 (Bl .36 .42 .32 .40 .33 .64 .62
Word Fluency .47 .48 .47 .43 .82 .17 .16 .07 .18 .24
Aemsoning .83 .44 .BB .4€& .35 .22 .36 .17 .37 .80
%emﬁl‘y 04"5 040 .40 . 25 088 olé - 12 had 0@5 95 - 28
g--Information
r--Comprehension
s--~Aprlthmetlc
tewSimilarities
u~=Vocabulary

v-«Ficture Completion
w--ilicture Arrsangement

x--Cbject Agsembly

¥y--Block Design
2~-Diglit Symbol
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All insignificant correlations are underlined. The first

six sections of Table XIII present the coefficients of
correlation, standard errors, critical ratios and signifi-
cance between sach of the ‘echsler subtests and each of
the Thurstone primary mental ablilities. The last three
lines present this data for the verbal section, the per-
fornance section and the full scale Wechslar when compared
with the total Thurstone Tests.

The correlation betwecen the Frimary Mental :bilities
Tests and the wechsler vertal section (see Tables XIII and
XIV) is .76 * .04 for both the Indiasna and Xendall combined
scores and for the New Jersey School. The correlation be-
tween the *Frimary Mental Abilities Tests and the Wechsler
performance section is ,71 #+ .05 for the Kendsll and Indiana
Schools and .61-:_.07 for the New Jersey Schocle., The full
gcale Wechsler and the I"rimary ¥ental Abllitics Tests have
a correlation of .83 + .05 for Xeandell and Indiana Schools;
.7 * .04 for the New Jersey 3choeol. In view of the fact
that correlations between inental tests range from .60 to
.30, (see Table XII) these findings show a fairly strong
relationshiip between the two tests, particularly for the
full scale scihsler and the Tlhursione for the Indizna and
Kencall Schools, the more representative of the two sample
groups. The larger correlations for the total tests, as
compared tc the subtests, reflect the increased reliasbility of

the full scales.
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The correlations between the subtests of the .echsler
and the Thurstone Tests range from negative correlations on
the verbal factorl to .76 and .77, the correlations for the
Kendall and Indiana Schools and the New Jersey School, re-
spectively, between the numerical factor (Thurstone Tests)
and arithmetic (Wechsler).

Correlations between .60 and .77 were cbtained for eight
of the subtest pairs; i.e., numeriecal factor with information,
arithmetic and vocabulary (subtests in the Wechsler Scsle),
space factor with block design, reasoning factor with infor-
mation, similerities and vocabulery, memory factor with in-
formation. In each case the Thurstone factor was mentioned
first, the liechsler subtestis, second,

A8 will be seen from Table XIII, significant corre-
lations as indicated by p less than .01, were found between
scores made by the Kendall and Indianas Schools on all factors
except the following: the verbal factor with wechsler's
picture completion, picture arrangement and object assembly;
and the memory fector with Wwechsler's object assembly. For
the New Jersey <Schocl all correlations were significant
except the following: the numerical factor with Wechsler's
picture completion and object assembly; the verbal factor with

all of wechsler's subtests; the word fluency factor with

l. The distribution for the deaf on the Thurstone verbsl
subtest was extremely skewed; only one deaf individual scored
above the mean for the hearing.
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Wechslert's picture completiocn, picture arrangement,
object assembly and block design; the reasoning factor
with Wechsler's object assembly; and the memory factor
with Wechsler's picture completion, picture arrangement
and object assembly. The full scale Wechsler and the
total Thurstone battery correlate highly enough for all
practieal purposes.

These correlations were computed to determins whether
the Thurstcne Tests were measuring what is measured by in-
dividual tests of intellligence. They were; thereforse,
conclusions regarding the deaf can be drawn from the Thur-

stone scores,

Relaticaship Bstween Type of T'eafness and Tegt Psrformance.

The Chi Sqguare Test was used to determine whether
there was a significant diffsrence on the Thurstone scores
between the adventitious and congenital groups of deaf
subjects tezstsd in this study. Again the scores focr the
Indiena and Kendall Schools were combined while the New
Jersey scores were treated separately. The table on the

next page indicates the relationship.
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TABLE XV

RELATIONSHIP BETWEEN TYPE OF DBEAFNESS
4#ND TEST PERFORMANCE

= ==“$=m=m=““”=m===”“===””a“”*%fm?ﬁﬁ???%ﬁ%“§§%§§§=“”=“““==“=“:
Type of 400 3550~ 300~ 250~ 200~ 150~ 100-Below
Schools deafness and 399 3%4¢ 299 249 199 149 100 N

above
Kend, congen. 5 6 13 13 15 & 4 - 64
plus advent. 5 7 11 10 G 3 4 - 49
Ind.
New Jer. congen. = 5 2 7 11 12 12 & 56
advent. - 0 3 4 6 5 5 5 28
Chi Square - 2,46, n = 6, p = .t5, for Indiana plus Kendall,
Chi Square - 3.62, n = 6, p = .75, for Hew Jersey.

The probability of obtaining a Chi Sguare as large or larger
than the ones observed is considerably greater then .05, in-
dicating that there are no differences between the congenital
and adventitious groups 1in performance cn the Thurstone Tests,
These results agree with the findings of Burchard and liykle-

bust, published in 1942, and described in the previous section,

Relationship Between Degree of Hearing Loss and Test rer~

formance.

The assoclation between degree of loss and scores on the
Thurstone Tests were studied in the same manner aes that de-
scribed for computing the relationship between type of deaf-
ness and test performance. The deaf individuals were divided
into two groups, (1) those with a loss of 79 percent or less
and (2) those with a loss ranging from 80 percent to total
deafness, The results appear in the table on the following

page.
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TABLE XVI

RELATIONSHIP BETWEEN DEGREZE COF LOSS
AND TEST PERFORMANCE

Declbel 400 350~ 300~ 250- 200- 150« 100~ Below
Schools loss and 399 34% 299 249 199 149 100 ]

abovs
Kend. 0-T79 7 g 13 1€ 1é 3] 3 - 7>
plus 50-10C 4 & 11 & 9 4 5 - 47
Ind.
New Jer, 0-79 - 2 0 i 6 5 3 Fd 23
£0-100 - 3 & € 11 16 14 9 67

Chi Square - 4,11, n = 6, p - ,70, for Kendall plus Indiansa,
Chi Square - 11,44, o - 6, p - betwsea .05 and .10, for HNew
Jersey.

Again, the differences betwsen the two groups are a
function of random error of sampling rather than trus 4if-

ferences due to degree of loss of hearing.

Relationship between Age of Onset and Test Performance.

An attempt was made to divide the group into three
sections: (1) those who lost thelr hearing before the age of
two, and therefore Lad little or no gpsech and language de-
velopment before the onset of deafness, (2) those who lost
thelr hearing between the sges of two and five and therefore
hadé some speech and langusage development but no formal edu-
cation before the onset of deafness, and (3) those who lost
their hsaring after five years of age and thersefore had some
years 1o school before the onset of deafness., OSince these 210

cases were drawn entirely from residential schools, where the

majority of the students are congenitally deaf and very
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severely deaf, there were insufficient cases in the last
two groups to draw reliable inferences. for exsmple, the
distribution according to age of onset for the Indiana and
Kendall Schools combined (the larger of the twc groups con-
sidered) 1s as follows: number who became deaf befors two
years, eighty-elght; between two and five years, sixteen;
after five years, nine; unknown, seven. In order to demon-
strate whether there is any relationship between age of
onset and test performance, deaf students in speciel classes
and in the regular public schoocls who lost their hearing
later in life than the typical residential school student,
would have to be studied. Such a study is outside the
limits of this investigation.

kelationship Between Teacher's Xstimate and Test Ferformance.

A pupil rating scale was devised and submitted to the
supervising teacher in the Indians and Kendall Schools and
to three of the teachers in the New Jersey Schcol, sines in
the latter instance there was no one individual who knew all
the students who had been tested. These tesachers were asked
to rate the acadsmic ability of each student on a five point
scale. The following questions were asked and five guide
phrases given to aid the rating: (The entire rating scale
appears in the appendix.)

l. BHow intelligent is he?

2., Is his attention sustained?
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3, Is he slow or quick in thinking?

4, How well can he attack & problem and "reason
it out?"

5. How gcod is his memory?

t. How well does he do in numerical calculaetions?

7. How well doss he comprehend language?

. kow well does he use language?

9. How well does he read?

Since the teachers tended to rate the children either
above average, average Or bslow average, with very few
ratings falling between these marks, the scale was analyzed
on a thres-step basis, Measn square contingency coefficients
were calculated for the scores on both the iiechsler and the
Thurstone Tests for the kendall and Indiana Schools, in-
dividually and combined, and for the iNew Jersey School,
Pearson's correctlon for "broad categories™ was calculated.
Table XVII gives the results of the anslysis,

It would seem, therefore, that thers is some positive
relationship between teacher's estimate and performance on
the two tests administered in this study. The relationship
in the case of the Indiana School and for the Indians and
Ksndall Schools comblned, the most representative samples
used, is a stronger one than for the small sample from the
Kendall School alone or for the New Jersey School alone,

where three individuals made the ratings.
These correlation coefficlents agres with those reported
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TABLE XVII

RELATIONSEIP BETWEEN TEACHER'S ESTIMATE
OF ABILITY AND TEST PERFORMANCE

o e b e e A e P e e e Pt st = ey~ e et e =4
Tests Schools Contiszency Coefficient
coefficient eorrected
Kendsll & -1 «59
Indiana
Thurstone Indiana 52 .64
Tests
Xendall « 37 45
New Jersey .26 o 32
Kendall &
Indiana . 60 «73
Ind iana .51 .63
Wechsler
Tasts Kendall «25 «J1
New Jersey .3k 47

by Wwechsler for hearing studenta.l He compared wechsler
Intelligence Luotients with tesachers' ratings for students
from a Trade School in New York and from the General Com~
mercial High School in Yonkers, an effort was made to have
at least two ratings by different teachsrs for sach subject.
These ratings were aversged, distributed on & 6 point scale,
and correlated against test scorses by means of a four-fold

contingency table., The correlstion coefficieats for the

1. Wechsler. op. cit. p. 130,

ce———
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two groups were as follows:
Teachers' Ratings (General H.S.) X Bellevue 1. .'s
C Poud 043; N = 4’5‘ '
Teachers' Ratings (Trade H.S8.) X Bellevue I1.('s
J C = .52, H = 174,
" He also compared subjects! scores on the VWechsler with
estimates of their intelligence by psychlatrists. The

resulting correlation was: r = .79 * .048,1

1. Wechsler. op. ¢it. p. 130.



CHAPTER V

SUMMARY AND CONCLUSIONS

Tris investigation has attempted to determine whether
the handicap of deafness carries with it the incapacity to
develop abstract intelligence. The primary mental sbilities
of deaf and hearing children have been compared in order to
determine whether, potentially, the deaf show the same de-
gree and pattern of abilities. In addition, several other
agpects of the problem have been considered: (1) the re-
lationships between type of deafness and test performance,
between age of onset snd test performance and between de-
gree of loss and test performance, (2) the correlaticn between
scores made by the deaf on the Wechsler-Bellevue Intelligence
Test and the Chicago Tests of Primary MYMental Abilities, the
two tests used in this study, and (3) the relationship be-
tween teacher's estimate of the deaf individual's ability

and the individual's performance on these tests.,

Sources of Data and Procedure Summarized.

The VWechsler-Bellevue Individual Intelligence Test and
the Chicaro Tests of Primary Mental Abilities were given to
210 deaf children, A1l students between the ages 11-17, in-
clusive, having no other handicaep but deafness, in the inter-
mediate and sdvanced grades of the academic departments of
the following schools for the deaf were tested for this
study: Kendall School, Washington, D. C., New Jersey State

School, Yest Trenton and the Indiana State School,
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Indlanspolia. The number at each age level is not large,
but 1t is the total esmple in theee three resldential
scnools for the desf.

The third edition, 1944, of the wWechsler-tellevue Indl-
vidual Intelligence Test for Adulte and Adolescents, & point
scale, was used in thie study. The complete scz=le includes
eleven subtests, one of which is an zlternate. The six
verbal esubtests are: Information, Comprehension, Arithmetic
Heasoning, MHemory Span for Diglts, Similarities and Vocabu-
lary (the alternate). The latter subtest wae substituted
for Jdemory Span for Diglts, eince the subjects were deal and
could not hear the digite repeated. The five performance
teste are: Plcture arrangement, Flcture Completion, Zlock
Uerlgn, Digit Jymbol and ObJject Aesembly. The five verbal
gubteests glve the verbal score and lntsilligence quotlient;
the five performance sguvicsilg glve the performance score
and intelliigence quotient. 7The total weighted score on all
ten subteats glves the initellligence quotlent for the full
sCale.

The second examination used 1In thile study was the
Chicago 7Teets of Frimary Mentsl Abllitles, 1941 edition, a
group-adminlistered test stsndardized by Thurstone and Thur-
stone. Instead of sesigning esch individusl & compoeite
score such as the intelligence quotient, thle .:2% glives
gcoree Tor each of six mental abllitlee which statlistical
snalyses have shown to e relatively inderendent. The

battery provides tests for the following factors: Verbsl,
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“ord Fluency, Space, Number, Memory and Reasoning, (For a
more complete description of the two measuring instruments
used in this study, see Chapter II,)

Each individual exsmination on the “echsler-Bellevue re-
quired approximately one hour to complete, All tests were
administered and scored by the writer., The directions as
outlined by ‘‘echsler were carefully followed, with the ex-
ception of certain modifications made necessary by the deaf~-
ness of the subjects, All directions were given in pantomime.
The deaf were neither aided nor penalized by the method of
administration,

For the seventeen tests involved in the measurement of
Thurstone's six factors, the total testing time was aprroxi-
mately 176 minutes, of which 101 minutes were devoted to the
tests proper and 75 minutes to fore-tests or practice exer-
cises, The tests were administered to groups of about
twenty-five, with teachers at the three schools assisting as
proctors. The tests were all administered in pantomime by
the writer, and the directions as outlined by Thurstone were
carefully followed.

For most of the calculations and analyses of the data
the scores for the Kendall and Indisna schools were combined
and those for the New Jersey School treated separately,
since a2 Chi Sguare Test showed that the distributions for
the first two schools could be combined, while the third

distribution could not.
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The seores for the deaf on the Thurstons Tests were
compared with the norms for hearing ohildren nublished by
Thurstons and “hurstone to determine whether the abilities
of the deaf follow the same vattern as those of the normal-
ly hearing. /s an added investigaticn of the affect on
mental abilities of the loss of one means of nsrception,
the mesn scores for the deaf on the verbel sand pazrformance
sections of the “sghasler-lPellevue as well as on the full
scale were compared with ‘acrsler's norms for the hearing.

In sdfition, each of the ten ‘achsler gsubtests was
correlnted with esch of the six Thurstone oprimary mental
abilities to determine the extent to which they are measur-
ing the same factors. Tre ‘“eehsler performance sseotion,
the verbal sectior and the total ‘“echsler were each corre-
lated with the total Thurstone soore,

Tre effect of age of onset, type and degres of dsafness
'ére also studied to determine their effect on the abilities
of the deaf child.

Finelly, 2 rating socale was devisad which would give
the teacher's estimate of sbllity. This estimste was then

compared with test performance.

£inddngs Summarizad.

Tre commarison between the deaf and the hearin~ on the
“aghsler and Thurstone Tests, suggested that the deaf do pos-
sess the capacity to develop sbstract intelligence, at lsast

those aspects of abstract intelligence which do not depend



upon abllity to verbalize. Specificelly, they show the
same abllity as the hesring in numerical sbllity, space per-
ception and memory. When critical ratios of the differences
to the estsndard error of the differences between the deafl
and the hearing groups on the slix Thurstone factors were
computed, no slgniflcant differences were found on the three
factors mentioned asbove. The hearing were superior to the
deaf in verbel sbillity, word fluency and reasoning, £s5 mess-
ured by this study. 8Statistlecal evidence for this con-
clusion is found in Teble IX. The deaf also show the same
ablility as the hearing in those aspects of intelligence
measured by the performance section ¢f the Wechsler. The
mean intelligence quotient for the Kendsll and Indiana stu-
dents on the performance section was 106.8; standard devi-
atlon, 14.43; standard error, 1.32; which 1ls slgnificantly
higher than Wecheler's mean of 100 for hearing individuals.
The mean intelligence quotient for the New Jersey School
was 101.8; standsrd deviatlion, 14.25; standard error, 1.50;
which 1s not significently different from Wechsgler's norms.

No eignificsnt relationshipe were found hetween type of
deafnees znd test performance or between degree of deafness
and teat performsnce. The relationshlp between age of onset
and test performance was not exsmined becsuse of insufflclent
data.

Teacher's estimates of ascademic abllity showed a falrly
strong relationship to the appraissl of abllity furnished
by these tests.



In eddition to the answers to these guestions, corre-
lations between the “echsler and Thurstone Tests were com-
puted to deter~ine whether these tests were measuring what

1s measured by individual tests of intelligence. They wers,

thersefore conclusions can be drawn.

Implications in this Study.

Although this study wes not designed to outline & pro-
gram for the education of the deaf, certaln irmplications
seem evident. The most important implicetions in the re-
sults of this study for the educator of the deaf lie in
the evidence that the loss of one sense, i.e., hsaring,
does not preclude the possibility of tre development of ab-
straet intelligence. The ability to form concepts and to
use a syvmbolic structure for the interpretatior snd ex-
pre=sslion of ideas does not necessarily depend upon auditory
perception nor upon langusage.

¥hat, then, are the reasons for the four or five years
educational lag for the deaf student and what can be done
to decreagse the differences in scademic eschievement between
the deaf and the hearing? Ubviously the language handicap
is a major factor., Yost of the lsarning in the pre-school
years and in the primery grades 1is asuricular. In eddition,
the deaf child is & poor reader, Since a great deal of the
information in the elementary and high school is taught by
means of the printed page, the deaf child drops even farther

behind the hearine. FYerhaps the pnresent-day academic
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program for the deaf is too much concerned with giving him
a means of communication with the hearing. DPecause of this
aim, laudable thoueh it may be, his scquisition of knowledge
is slowed down to the speed with which he can msster speech
and lipreading.

This investigation has demonstrated, within the limits
of its data, that in basic mental capacitv, aside from
ability to verbalize, the deaf individual is equal to the
hearing, In at least three primary mental abilities, numeri-
cal, spacial and memory, he shows no retardation. Therefore,
it would seem that, if his academic training were approached
from a completely visual standpoint, the educatlonal lag
could be lessened.

Regearch has shown that reading can be taught apart
from orsl response. The child ean respond to the printed
word by pointing to an object or a plcture of an objlect, or
by performing an action, Abstract concepts can be demon-
sﬁrated manually,

Speech and lipreading need not be neglected., It is not
the purpose of this pasper to minimize the importance of
giving the deaf individusl a means of communicating with the
hearine world. Yowever, the writer's teaching experience
hes shown that lipreading and speech are s8kills which can
not be developed to an squal extent by all, that they are
not dependent upon intelligence, that deaf children resveal
early in their schocol careers whether or nct they will de-

velop superior, aversage or inferior ability toc spesk and to
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read lips., TProgress in the techniques of teaching speech
and lipresding has developed but little in the nast ten
years. 1t gsems hardly profitable, therefore, to hold the
deaf child's progress in the acquisition of knowledge and
gkills to the level of his ability to speak and to reasd
lips.

Furtrer Resesrch Suggegtad.

This investigation was 1limited to a study of the po-
tential abstrect intelligence of the deaf individual.
Yurther studies in which an attempt is masde to present in-
structional materisls to tre deaf from a visual standpoint,
not neglecting training in speech and lipreasding as sa
necessary means of communication, will demonstrate whether,
througk an emphasis on reading and educationsl films end
other visual alds, the deaf individual could more nearly

approach the hearing in educational achievement,



Pupil's Name _ ‘ Date
School e _Grade in School
Rated by

1.

2.

3.

I.

APPENDIX

PUPIL RATING SCALE

o ——

Directions for Using the Rating Chart

Let these ratings represent your own judgment. Do not confer
with anyone in making thems to do so would alter the nature of
this examining instrument.

In each trait or characteristic named below compare this pupil
with the average deaf pupll of the same age.

In rating for any particular trait disregard every other trait
except that one. Do not rate a pupll high on all traits simply
because he 1s exceptional in some, Children are often very high
in some traits and low in others.

Place a cross somewvhere on the line running from "very high" to
"very low" to indicate this child's standing in each quality,
You may place your cross at any point on the line, It is not
necessary to locate it at any of the division points or above
any descriptive phrase,

Do not study oo long over any one child, Give for each the
best judgment you can and go on to the next,

Give a rating for each trait,

The ratings will be held strictly confidential,
Academic Ability

1. How intelligent is he?

- —— — ] —_ 2 T W0 it 2 W o B e e o e e W Gt -

? ' L] L} 1 L ¥
1 ? 1 ' ¥ § ?

Feeble- Border- Dull Within Bright Super. Very

minded line (nor.) aver. (nor.) Super.
limits



PUPIL RATING SCALE (contirued)

2 Is his attention sustained?

R N

[} ? 1 L
] ¥ ? '

. A e

Distrzcted: Difficult Attends Is absorbed Able to
Jumps rapidly to keep at &8 &adequately in what he hold
from one thing task until does attention
to another conpleted for long
veriods
2. Is he slow or quick in thinking?
] ] t ‘ ¥ ¥ ]
t ] ' 1 * 1
Exceedingly Aglie Thinks with Sluggish, Extremely
rapid minded ordinary plodding slow
speed

4, How well can he attack a problem and "reason it out?"

't ¢ ] ¢
1 ] ' ¢

L) b}
] !

No ability Little abil- Average Good ap- High degree
to find the ity to flgure reasoning proach to of inductlve
solution to things out ability problems and deductive

a problem for himself reasoning

5. How good is his memory?

: e . .

] t 1 1] t 1

Memorizes Memorirzes Memorizes Memorizes Memorizes

very raridly raridly adequately with dif- with great
ficulty difficulty

6. How well does he do in numericsl calculations?

1 1 - 1 TR - ] ?

] 1 ' ] t ¥

Very lnade= Makes Adeqguate Makes Superior

quate number~ frequent facllity fow numerical

ical ability errors with errors ability

numbers

i1



_PUPIL RATING SCALE_ (continmed). e e

Prosil

7. How well does he comprehend language?

1 | ] L} ]
? ' ] 1

1 9

Excellent Good under= Understands Frequently Very

understand- standing of adequately misunder~ little

ing of language stands language

language comprehen-
sion

8. How well does he use language?

1 ¥ T ] - v '
' ’ 1 ' ' 1
Very little Frequently Adequate Expresgses Unusual abil-
abllity to misuses command of himself ity to use
express him- words language well language

self

9., How well does he read?

f ] L L

1 1 ] 1

Reads consid- Reads slight= Reads Reads slight- Reads

erably below ly below age at age ly above age
age level level level 1level

iii

consid-
erable
above age
level
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