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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
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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.



14

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.
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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.
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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.
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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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e 00
EE

J
s o



43

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.




45

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.



B3

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
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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
































































































































































































































































