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SUMMARY COF

A GROUP TEST OF INTELLIGENCE FOR THE DEAF, ( J.M. du Toit.)

i
)

A short survey of previous attempts at providing intelligence tests;
suitable for the deaf, is made, and the most important of these tests are
eritically sxamined., It is shown that the few existing group tests for the f
deaf are quite inadequate and unsaiisfactory, a fact which might possibly ’
account for the diserepancy in the findings of different investigators,
and in the results of different fests. v

The need for & better group test of intelligence for the deaf is

emphasized and stated as the aim of the present investigation. For such a
test to be‘satiafaeiary it woﬁld have to comply with certain principles,
basad on & priori econsiderations and on aetual experience and acquaintance
with the deaf, Thesa conditions are briefly as follows:

The test should presuppose as iittle aequired knowledge (such as lan-
guage in eny form ) &s possible; it should be possible to give the necessary
instrpetions by pantomime only; it spould falli within the proper range '
of diffioulty} no speed tests should be included; abundant practice ma-
terial should be provided; subtests should consist of many items; the
material should capture and retain the interest of deaf children.,

Fifteen tests brought together for the purpose of a preliminary

.

N
selection, are briefly described. The results of the application of these ¢

tecis to a group of deaf pupils are considered, the merits of the diffe-
ront tests in practice are discussed and the reasons for discarding

some of them are given.

The ten tests retained were applied to a réndom sample of twenty
percent of all normal children of ages ten, eleven and twelve years in
eight schools, together with a criterion test.,

The constitution of this sample is fully discussed and the results
of analyses of variance of all the different tests are presented, From
these data it is coneluded that the sight groups could justifialy be
conzidered as randem samples from the same population and therefore ade~
quately representative of tha total population of a thousand ten-to-

twelve year old pupils in the schools concerned.

Pactor analysis of the intorcorrelations between these tests is
performed, the influence of a first factor (a possible general factor)
removed and the residual correlations shown to be insignificant. On the
basis of the general factor saturation coefficients and other considera-
tions of a practical nature six tests are chogen for inelusion in the
final battery. Further detailed item-study of the chosen tests is illus-
trated.

The determination of the reliability of the fimnally constituded
test battery by two different methods is deseribed. The split-half
method, applied in the case of the hearing group, yielded a reliability
coefficient of .921 % .007; while the coefficient obtained by a repetition
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of the test on a group of deaf children is givem as .969 £ .003.

As measure of validity the correlation ef the results of this
test with those of the oriterion test im the case of hearing children
is presented. The method of analysis of oevariance used in this connsctiea
is desoribed. The ceefficient of validity odtained in this way is given
as 802 and the method of estimating the reliability ef this coeffi-
eiont by means of Fisher's Z-function is desaribed.

The second test of validity, -lhia;;;I teachers' judgments and
applied in the case of deaf subjeats, is*then comsidered. The coeffi-
oients of mean square contingency obtained in five different institutioans
are given; these are found to vary from .490 to . 690 in a ease where
the maximum possible is ., 894. Although these coefficients are quite
satisfactory, several factors adversely influemscing such coeffisients
are discussed,

A thixd test of validity, the correlation of thh test results
of Ahb deaf subjects with those obtainsd by them on a performance test,
is also given. This coeffieient is .748 2 .050.

Ia order to determine the extent of possidle influence of scheoling
and hence of cemmand of verbal lsuguage on test results, the correla- 4
tion coefficients betwsen I.Q.'s and duratien ef sehool attendance are
ealeulated and shown to be cempletely imsignifieant. It is concluded
that the ability measured by this test is not appreciably influsnced

by schooling or by language mastery.

The influemce of language is then comsidered from a different angle.
Subjeots were divided imto two groups, these possessing nmaturally ac-
quired language and these without anmy: or with artificially acquired
language only. The significance of this classifioation is discussed.
Biserial r betwoen these tweo eategories is shown to be quite insigni-
ficant, which is taken as an indication of the absemce of any relation-
ship between langusge adility and the ability measured by this test.

In Chapter VI the distridution of raw scores of the hearing sud-
joots is found to be skawed. The gorreetion ef this skewing by the re-
duction of raw scores to standard aceres is described. The sorrelation
between original and standard scores is found to be .985. The new dis-
tribution appears to be very muech better.

Two mothods of obtaining nerms are then discussed.

In the first method use is made of the regression equation betwsen
the new test seores and those yielded by the eriterion test, the xorms
of which could then be applied. Jome disadvantages of this method
are pointed out. ‘




A second method, based on the frequency of occurence of the
different I.Q.'s in the general population, is described in detdil
end norms presonted in the form of a graph. Advantages of this .
method are indicated, as well as certain qualifications to de ta-
ken into account. |

The distribution of 1.Q.'s of deaf pupils aceording to these
norms is illustraled and found , in the case of a single school,
to confo¥n ver}well to a normal curve.

The average 1.Q.'s of deaf children are found to vary from
98.5 ( for different schools combined ) to 99.96 ( simgle school )}

It is concluded that the noxms , although offered as provisional
and definitely dependent on those of the criterion test, appear to be .
reasonably useful in practice.

In Part II the actual tests are reproduced in their rough
Jhistoricaly form, together with full instructions for administering
and scoring and the detailed graph of norms.
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CHAPTER  I.

A SHORT SURVEY OF THE HISTORY AND PRESENT STATUS OF
INTELLIGENCE TESTING AND TESTS FOR THE DEAF.

Oné of the first recorded attempts to éstimate the mental \
ability of deaf childreﬁ experimentally Waé thét of'Greenbergerl
who presented cOloured pictures and blocks to young deaf chil-
dren ehtering school. He watched their facial expression and
constructive activity. He considered sustained interest in
tﬂese objects.és symptomatic of fair intelligence, while com~

plete apathy and lack of interest might indicate possible

feeblemindedness.

Taylorz) requesfed 148 deaf and a group of'hearing Childreh
to write down as many words as possible in fifteen minutes. |
He compared the number of words and number of errors in the two
groups. On the average_the deaf wrote 150 words as against
153 by thé hearing but made.only 2.7 percent errors as against

4.3 percent by the hearing.

1). Greenbefger: "Doubtful Cases", American Annals of the Deaf,
' : ‘ VQio 34, 2, 1889, p. 93.

2). H. Taylor: ™A Spelling List", American Annals of the Deaf,
Vol. 42, 1897, p. 364. |



In 16%9. Motts) compared eight year old deaf and hearing
children by means of a number of different physical and psy-
.chological tesgts, notably tests of observation and memory, and

found no retardation of the deaf.

4}

A test of immediate and delayed memory was used by Smith

in 1903.

In 1906 MaclMillan and BrunerS) gave a number of physical
and mental tests to 184 deaf children. his was probably the
first attempt to apply standard psyéﬂological tests to deaf
Lhildren These tests consisted of the cancellatlon of A's,
the judging of weights and size and thn recognition of objeccts
by touch and a test of the visual memory span for numbers.

The results showed the deaf to be equal to the hearing in the
judging of weights but to be retarded three to four years on
the other tésts. However, they were of the opinion that the

deaf were simply immature and would catch up later.

With the coming of the Binet-Simon scale for the méasure-
ment of general intelligeﬁce a new era dawned in the field of
intelligence testing. The preliminary stage of attempts to
measure only isolated separate abilities was now followed by
a period marked by attempts at devising more compreheﬁsive
sysfems of tests, although many investigations of more restric- .

ted type still occur. Dot eoainenons /In

3). A.J. Mott: "The Ninth Year of & Deaf Child's Life",
American Annals of the Deaf,Vol.44, 1899, pp.401 - 412,
‘and Vol, 459 1900, pp.33 - 39

+r 93 - 109
4y, J.L. Smith: "Mental Characteristics of Pupils", American
' Annals of the Deaf Vol. 48, 1903, pp. 248 ff.

5), D.P. MacMillan and F.G. Bruner: Special Report of the
Department of Child Study and Pedagogic Investigation,
Chicago Public Schools, 1906

and later: "Laboratory Methods of Determining the Status
of Deaf Children", _
Association Review, Vol. XI, No.4, 0ct.1909,pp. 326 - 332.
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In 1912 Kilpatrick6) suggested that the Binet-Simon scale
should be applied to the deaf, with adaptations if nececssary.

7)

This suggestion was followed up by Pintner and Paterson but,
after having at%empted'to give the directions by speech, by
finger spelling,vby'signs,aand in writing, they concluded that
the experiment was a failure and fhat the tests were totally
unsuited for the deaf. . Notwithstanding the different methods
employed to convey the languége content of the direétions; suc-
cess in cach case still depended largely on language compr?hen—
sion. This element could not be eliminated and caused the
%ailUre of the attempt,

A few other examples of isolated tests, mostly by the same

investigators, may be mentioned here:

-Learning tests of the Digit - symbol and Symbol - digit
types were used with about a thousand deaf children, scoring,

8)

ofor spced and accuracy. They found retardation of two to
three years and no difference between the congeﬁitally and ad-
ventitiously deaf. The greatest value of this investigation
lay in the demonstration of the possibility of using a group

test with deaf subjects.

6) W.M. Kilpatrick: "Comparative Tests", American Annals
of the Deaf, Vol. 57, 1912 pp. 427 - 8.

7) R. Pintner and D.G. Raterson: "The Binet Scale and the
' Deaf Child", J.Educ. Psych., VI, 1915, pp. 201 - 10.

8) Pintner and Patcrson: M"Learning Tests with Deaf Chil-
" dren", Psych. Monographs, Vol. XX, 1916, No. 88.
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X

From the rcsults of Goddard'§ Formboard test, slightly
modificd, which was then applied , it appeared that the

deaf were less retarded in such a manipulatory test.

In z2nother test Pintner and Paterson found the deaf to

oo 1
have a poor memory span for digits O)o

It is interesting to
. \ 11)

compare with these results thosc of Vertes  who tested the

memory of deaf and hearing children for different types of

words sd “found the memory of the deaf for numbers the poorest,

for words associated \lth sound images also poor, but for

those with touch image better than that of hearing children.

By adding a kinacsthetic sensation like tapping, the memory

for digits improved to hearing standards.

12)

Portéus- used his meze test on a small number of deaf
children at Melbourne and concluddd that the test could te
used. .

Amongst the above there haﬁ now been sevefal apparently
successful applicatiohs of both performance and group type
of tests on-a recstricted fcale to the deaf. : The possibili-
ty of applying such tests’to the deaf had been dcmonstrated.

B e oo ce.../More

9). Pintner and Paterson: "The Formboard Ability of Young
Deaf and Hearing Children", Psych. Clinic, Vol IX,
4 Jan. 1916, pp. 234 - 7.
Also in American Annals of the Deaf, 1916, pp.184-189.

10). ~Pintner and Paterson: "A Comparison of Deaf and_ Hearing
Children in Visual Memory for Digits", J. Expl Psych.,
Vol. 11, Fcbr. l9l7,pp 76—~ 88

11). - 0.J. Vertes: "Memory in Deaf Mutes", Psych. Stud.
(Ranschburg - Festschrift) 1929, pp. 210 - 216 -quoted
by Guilmartin: “A Summary of Psychol. Tests applied to
the Deaf",The Volta Burcau, Washington, 1932,

12). S.D. Porteus: "The Measurement of the Intelligence of

653 Children examined by the Binet and Porteu8 Tests",
J. Educ.Psych. Vol.IX, Jan.1918, pp. 13 - 31.
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More comprehensive systems intended as tests of general
intelligence were by now being constructed, and others have

appeared since.-

The most important systems of performance tests for the

deaf that have been publisHed in English are the following:

13)

1. & Scale of Performance Tests by Pintner and Paterson .
2. In Britain Drever and Collins of Edinburgh constructed
a series of performance tests for the deaf in 1928.

’

A reviscd and better standardized cdition was publishecd
. o1 '

~in 1936 4).

3. A third scale that has sometimes been used is that of

15)

Grace Arthur
4. Thére is also the Ontario School-Ability Examinationl6),
while Pintner's Preschool Performance Scale is probably

17)

still in the process of standardization
We return to some of these performance tests later.

Attenpts a1t the construction of group fests suitable for
the deaf have indeed been few. The only ones of any.impor—
tance in this field are the following:

1. The PiﬁtnerlNonlanguage Mental Testl8). This is perhaps
the most ambitious and the most widecly used group test

T\ for the deaf that has thus far been devised.

13). R. Pintner and D.G. Paterson: " 4 Scale of Performance
Tests", Appleton, New York, 1917.

14). J. Drever and M. Collins: "Performence Tests of Intelli-
genece", Oliver and Boyd, Edinburgh, 1928;Second ¢d4.1936,

15). G.Arthur: "A Point Scalc of Performance Tests" I and II,
Commonwecalth Fund, New York, 1930.

~16). H. imoss: "Ontario School Ability Examination", Ryerson
Press, Toronto, 1936.

17). Mentioned in Pintner et al.:"The Psychology of the Phy-
sically Handicapped", Crofts, New York, 1941, p. 80,

18). RoPinfneré "4 Nonlanguage Group Intelligence Test",
J. Appl¥ Psych. 111, (1919), pp. 199 - 214.
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It represents the first aftempt at a compreﬁensive group
test for the deaf and was used in several large scale surveys.

19)

Jeanette Reamer applied this test togéther with an educatio~

nal scale to 2,500 deaf children of 8 years and older, while

it wﬁs used on 4,432 deaf children in a survey under the

‘auspices of the American National Research Councilzo)p This

itest will be discusscd more: fully further on. |

2. The Pintner Nonlanguage‘Primary Mental TestZl) iévintended
for younger children. )

3. The Chicago Nonverbal Examinatioﬁzz)u _

4, The Goodenough "Draw a Man™ Test 23) Although this test
was not intended primarily for use with the deafglit
has gquite often been applied to deaf pupils and on . N
account of the easec with which it can be administered to
them and the apparent absence of any inherent,bias against
the deaf, it secems to lend itself very well to such use,.

More about this test will be reportecd in the presént study,

Most of the work mentioned above has been done in America.
It is nccessary now to refer to what has been done in some

)

other countries.

-7.looo'oaoa-opcco/NO

19). J.C. Reamer: "Mental and Educetionzl Measurements of the
Deaf", Psychol. Monogr., XXIX, 1921, No. 132.

'20). Pintner, Day and Fusfecld: "A Survey of American Schools
' for the Deaf", National Rescarch Council, Washington,
1928, '

21). R. Pintner: "a Group Test Suitable for Younger Deaf
Children", J.Educit. Psych., xx11l, 1931, pp. 360 - 363.

22). A.W. Brown: "The Devclopment and Standardization of the
Chicago Non-verbal Examination™, J.Appl. Psych. 7
XXIV, 1940, pp. 36 - 47 and 122 - 129.

23). TF. Goodcnough: "The Measurement of Intelligence by
: Drawings", World Book Co., New York, 1926.
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No single comprehengive scale of intelligence tests
for the deaf has appeared in Germany. Work published there
has often been of purely speculative nature and lacking in
‘statistical analysis. Some.of the most important publica-

.tions have been the following:

One of the first tests was that of Matz24) .He studied
2,000 examples of modelling and drawing by normal, deaf and |
blind chlldren and found the deaf superior. Later G. The1135)
%lso Cémpared lafge numbers of original drawings of deaf and
ﬁearing children and found the deaf superior to the hearing in

perception and detail, equal in drawing from nature, but inferior

in drawing from memory.
N

26)

Rudolf Lindner®~/used a great many tests of all kinds -
tests of motor ability, dexterity, performance ability, drawing,
memory, suggestibility, etc. This work was very extensive |
and suggestive of further research but formed no complete system.

In some tests he found the deaf inferior, in some equal or much

superior to the hearing.

-Krenberger27) tested mainly acquired knowledge and lang-

uage ability.
Beveoronseeenees/Hofler

24). W. Matz: "Zeichen und Modellierversuch an Volkschiilen,
Hilfschiilen, Taubstummen und Blinden', Zeltschrlft
fur Angew. Psych., X, 1915, pp. 62 - 135

25)° G. Theil in Zeitschrift fiir Kinderforschung, 1927, "33,
138 176, referred to by Guilmartin, op.cit. :

26). R.Lindner: "Verglelchende Intelligenzprifungen" in-
: Das Taubstumme Kind, Leipzig, 1925.

27). S. Krenberger: "Intelligenzpriifungen taubstummer Schiiler",
Miinchen, 1927.
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HEfler2d) tested the éontfﬁlled and spontaneous abstrac-
tion of deaf children. He concluded that the amount of
retardation decreased eventually in the case of contfolled
abstracfion but not in the case of the spontaneous, from which
he inferred that although the deaf were capable of rising °
above the plane of the concrete, they preferred to remain there
as far as possible. = Few subjects were used iﬁ this research.
In later experiments Hofler féund that command of languaéé
as well as intelligence had great influence on results of tests
‘consisting in the arranging of series of pictures and of a |
criticism test, while language ability appeared to play no role

in -mages and in counting the number of blocks in a diagramn.

B1er1_9) compared the development of deaf and hearing chil-
dren in sceveral respects such as concepts of space, number,

objects, ctec. -

In Holland HerderschéeBO)constructed a preliminary and
incomplete series of tests in order to select deaf subjects fit
“for education. These tests were not well standardized. In
some of them the average age standérds appear to have decreased
by seven years from 1919 to l947_according to Oomen. Never;
theless Herderschée .was a pioneer in the sense that he was the
first in Burope to realige the need for special tests for the
deaf, and since then no other attempftb construct such a sys-
tem of tests has been recorded there until the fgcentjwork of

Oomen (see later).

28). R. H8fler: "Uber die Bedecutung der Abstraktion fiir die
geistige BEntwicklung des taubstumme Rindes", Zeit-
schrift flir Kinderforschung XXXIII, 1927.

29). E.Bieri: "Ein Beltrag zur Kenntnis der geistigen Ent—
Nlcklunb des Taubstummen Schuliindes', 1931, Ziirich
owd Leipzig. ,

30). Herderschée: “Verstandsmetiﬁgen by Doofstomme Kinderen",
Maandschrift v. Verloskunde, Vrouwenziekte en Kindacr-
geneeskunde, 1919, p. 569.
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In the Rotterdamsche Inrigting voor Doofstommehonderwys
Zeckel and Van der’Kolk31)récontly used, amongst other tests,
‘that of Porteus in a comparison of a hundred deaf and as many

hearing subjects. They found general retardatiéﬁ of the deaf.

The work of Ten Have-2), although fully treated statisti-

Cally7 concerned only 20 subjects and has nothing new to offer.

Finally there hes lately avppecared e very comprehensive
and thorough system of performance tests for the deaf by Anna

Snyders—Oomen33) further refercnce to which will be made later.
| .

t

§ In the foregoing survey no attempt has been made to in-
ciude every possible report about intelligence testing of deaf
sﬁbjects° Reference to the work of Roth, Mdrrison and Bridg-
man with various performance tests; Peterson andvWilson,
Shirléy and Goodenough, and Springer with the Goodenougﬁ test;
BfoWn, Goodlett and Greene, and Newlee; Marzi and Taverndfi;
fér exemplc, had to be omitted. We intended merely to give
algeneral‘idea of the scope of the work that has been done and
shall now consider some of the mofe important tests in greater
detail together with the findings and conclusions reached in
certain investigations with these tests.

: + + 4+ + +

The most important performance tests for the deaf are

undoubtedly those of Pintner and Paterson, of Drever and Collins,

lOQovvcvnao./Of

31). A. Zeckel and J.J. van der Kolk: "A Comparative Intelli-
‘ genece Test of Groups of Children Born Deaf and of Good
Hearing by Means of the Porteus Test", American Annals

of the Deaf, Vol. 84, 1939, pp. 114 - 123.

32). T.T.ten Have: "Over Psychologisch Onderzoek van het
Dove Kind", = Tydsohrift voor Doofstommenonderwys,l941.

33). A. Snyders-Oomen: "Intelllgentleonderzoek van Doofstomme
Kinderen", Berkhout, Nymegen, 1943.
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of Grace Arthur andvof Snyders - Oomen.-

The first three of these have several elements in

‘common ; They are constituted as follows:

Pintner-Paterson - : Drever-Collins
Performance Scale: - Arthur Foint Scale: Performance Test:
lfMare and Foal Board 1.Knox Cube Test 1.Kohs Block Designs

2.Seguin Form Board - 2.5eguin Form Boafd 2.Knox Cube Test

3.?ive_Figure Board 3. Two-figure Board 3.D6mino Test
4.Two~figure Board  4.Casuist Form Board 4.Size and Weight
' Test.
5,Casuist Board 5.Manikin 5.Manikin and Pro-
: ' ' file.
6.Manikin Test 6.Feature-profile ~ 6.Form Boards
' . Test. . (Pintner's two-

- figure board and
Healy's puzzle A)

T7.Feature-profile 7.Mare and Foal Test 7.Cube Construction.
Test

8.Ship Test 8.Healy Picture I 8.Picture Completion
: : (Drever and ‘
Collins, and
Healy's I)

9.Picture~-completion  9.Porteus Maze
C (Healy)

10. Knox Cube Test 10.Kohs Block Design

Features to be-noted are the heavy loadiﬁg 0f the Pintner-
Paterson Scale with tests of the form Board and similar type
and the fact that the Arthur Scale is identical with the Pint-
ner ?atefson in ecight of its subtests, the maih differeﬂce

being in the method of scoring.

Pintnor has consistently reported, as a result of the

‘many investigations by himself or sponsored by him, a retar-

dation of the intelligence of the deaf, sometimes speaking of

)

three to four years, at others of six to sevenmonths34 .

5 R 4 i

34). Pintner et al: “The_Péychology of the Physically Handi-
capped", p.109 and p. 112,
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It is noteworthy that whenever Pintner refcrs to a conflicting
finding, he always querics the selection, the standardization
or soﬁe other factor. In another connection GuilmartinBs)
remarks gbout a study by Pintner: "This study seems to indicate
that even a statistician has a‘tendency to find what he is
looking for®. Drever and Collins, on the other hand, state in
the 1936 edition of their book that, after having examined ovef
a thousand cases individually by their tests, they found no
significant retérdationc It is not our intention to go into
the merits of these differentttests andc the ditferent resear-
ches., It is necesséry and sufficieht to state here the fact
of the existoncce of this éonflict of findings and conclusions.
This controversy has served the uscful purpose of stimulating
interest in the problem of measuring the intelligence of the
deaf, which,-even $0, has received much too scanty attention
from psychologists. These three tests, together with the
Pintner Nonlanguzge scale, were the.subjects of an important
and carcful rescarch by MacKane, sponsored by Pintner36)°
~Here, also, the main intercst scems to have centred on the re-
lative stending of the deaf and the hearing. MadKane uéed a
group of 130 deaf children and a similar one of hearing children,
carcfully matched in pairs with respect to age; sex, nationa—--
1lity 2nd socio - economic status of the parents. The outcome
of MacKane's experiment can be, summarized in his own wordé
as follows: .The resulté of the Drever - Collins test "support
the original conclusion of Drever that at no-age level are

37)

the deaf so much as one year retarded™ The other two

performance scales "support in general the findings of the
38

Drever - Collins Performance Scale' . The Pintner Non-

120 0.0eeeess../language

35). Op. cit.: p. 8.

36). K. MacKane: "A'Comparison of the Intelligence of Deaf and
Hearing Children'", Teachers' College Contributions to
Education, No. 585, Columbia University, New York, 1933.

37). Ibid. p.43.
38). 1Ibid. p.44.
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language Test revealed at 10 and 1l- year levels 4 marked
superiority of hearing children éhd "re—emphasized the findingé“
of the National Research Council by re-affirming the retar- o
dation of the deaf to the extent}of two years"39>“(In the sur-
vey of the National Council the same . test wéé used) . "It
seems evident from this study that the performance scales and
the nonlanguage test measure different abilities, for the»
study'pléinly shows that the same-deaf'children mﬁy be less than
a yeaf retarded in their responses to“performance scales anéd’
yet be two years retarded in their responses to the nonlanguagé

40). It appears strange that it never seems to have

test"
occurred to MacKane or Pintner that there might be anything
emiss with this nonlanguage group test which might make a close

scrutiny of the test advisable.

Snyders - Oomen's system of tests is constructed on a plan
similar to the Binet - Simon. It consists of a different
series of tests for éach age from 4 to 14 years. Some tests
are common to different age levels,'but a higher standard of
performance is required fof the higher ages.  For the special-
ly gifted there afe.two additional tests. The tests are also
classified into four groups, the first purporting to test the
pérdeption of form and the Synfhesis of whole forms; the
segond group the réalization of concrete coherence, c¢.g.
Healy's picture, the fittihg together of Pintner and Paterson'é
‘Manikin, e¢tec; the third, abstracting ability, e.g;‘different
tests of sorting series of pictures; the fourth, concentra-
tion of attention and immédiate reproduction, é.g._Knox cubes
and Drever and Collins' dominoes.

»l3..........,../bn

39). Ibid: p. 43.
40). Tbid. p. 44
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On account of the fewness of available subjects no
attempt was made at proper standardization. Norms for different
age levels were based on the results of from three to twenty
subjects, Altogether only 165 éﬁbjects were used for the de-
termination of ail,norms from age 3 ycars to age l8lyéars and
carbitrary considerations played quite an impoftant role in the
determination‘of these norms. However, Snyders - Oomen, in
marked éontras% to many other psychologists who have investi-
gated the problem of the:intelligenée of the deaf, realiged
that the first requisite for her task was a thorough acquain-
tance with the deaf-and their pcculiar circumstances and prd—
Blems, For this reason she made a preliminary study of the
deaf by carecful observation in clésses of an Institute for the.
deaf. Herein perhaps lies ﬁhe main merit of her system: it 1is
based on practical expericnce and apparent intimate acquaintance
with the deaf. This is at once evident from her book which
is notable for its penctrating insight into many different
aspccts and problems of the education of the deaf.
+ + + + +
For our present purpose the most imﬁortant.system of

tests is the Nonlanguage Group Test of .Pintner which thercfore,
requires careful consideration., it consists of the following
subtests: |

1, Imitation of movements.

Four dots are made on the blackboard like thoée on the
sheet in front of the child. ’The examiner traces with a
pointer a line connecting the dots in a certain order. The
child then has to join the dots on his paper in the same way.
Twelve such items of four dots eachiare used. The test is

based on the idea of the Knox cubes.

2. Easy learning test.

Three squares at the top of the page contain a symbel aﬁd
a digit each. Then follow 54 squares with a sjymbol only,’the
‘child being required to add- the appropriéte digit. The time
14 eeeeonoeses/1imit
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1limit is one minute. = Five squarcs with symbolsare used as

examples for demonstration on the blackboard. )
=] X T
/ 12 2

~t 3, Difficult learning test.

Similar to the prévious but with nine symbols and digits.
- Time limit: 1% minutes.

\

O
A T
N\

SNV
R
B

T

TTH* |~ [T == [-/,3,

4. Drawing Com@létion.

Ten drawings are given, each witﬁ some esscential part
imissing, which has to be édded by the child. One éxample
only is demonsfrated'and the time liﬁit is fixed at two
minutes. | The sample and the items are roughly represented

below.
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5. Reversed Drawings.

This test consists of a sefies‘of ten complete geome tri-
cal figures, cach with two of its_lines hegvier than the resty
opposite each figure.the heevy lines afe repeated in éuch a

way that, when completed, the figure will be upside down or

reversed. - The child has to add the necessary lines to
complete this reversed drawing: The time 1limit is four
minutes. Two examples are used for demonstration. The

items are as follows.

16....4.../figure.
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6., Picturc Reconstruction.

The constitucent parts of a picturc that has been cut up
into equal squares arc reprdduced in- haphazard order, and num-
Iberedy' Alongsido_these there is a blank rectangle of the size
of the complete picture, divided into squares of equal size to
gthose containing the parts of the picture. The child has to
.indicate by nuibers where cach of the squares containing a
part of the picture has to go in the blank in order to form
ithe complete picturc. There are five such items in the test
and one example‘only is demonstrated. The time allowed 1is
five minutes.. '

Below there are rough representations of the first

~three itens,

\

s
“. o By G -
[’ by I O { 3o ’ R ('-
7 ) P L) 4?, (. [{ o t -
_ ] ol e

Thesc six subtests, then, constitute the Pintner Non-

;language Test.
| : .
v . 170 *» e 8 0 0 0 0 '-./In
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Inlaetual use in a school for thé deaf we found this
test to be very unsatisfactory in many respects. When a
:test is to be applied to two dissimilar groups; e.g. groups
:of different ethnological or cultural backgrouhd, or with
another essential differehce such as radically different
languageiability,;s is the case with the deaf and the hearing,
- the most elementary principle shouldvas a mattér of course
‘be  that stated by Oliver4l)in connection with his tests for
?ast—African nativesy'viz, that only test meterial should be

used that is equally familiar or equally unfamiliar to both

groups.

Now a great many.deaf children, because of variocus fac-
tors such as an exaggerated protective attitude of parents to-
wards an afflicted child aﬁd the fact that institutions are
often far away from the parental domicile, are sent to school
much later in their lives than normal children. When.they.
do come they have a tremendous lecway to make up. They have
ﬁo start with the very clements which normal infants pick up
fautomatieally at their mothers' knecs. The result is that,
especially'during the first years, they are educationally very
far behind hearing children. Their acquaintance with letters,
figﬁres'andtstandard arithmetical opercntive signs is at a |
given4age of very much shorter Euration and less intimate than'
that of the average‘hearing child of the same age, so that,
both.as_regards easy and immediate recognition and swift and
automatic Feproduction of such symbols,the deaf child is re-

latively handicapped. While for the hearing child the

18,9,...3,;..../ﬁinus

'41), R.i.C, .Oliver: “"Mental Tests for Pri.itive Races",
Year Book of Education 1935, Univ. of London Insti-
tute of Educhl,and Evans Bros., London, p. 562
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ninus, plus and multipliodtion signs have, at, say, age ten
~ years, long since attéined spobial narmes and come to repre-
sent very definite concepts, the deaf child of the same agé
rnay easily still be at the stage where they are purely abstract
.symbols devoid of any special rneaning, or otherwisec where they
: still have to be painsfakingly considered and conpared. It
is evident that the signs X and + are much more con—.
fusing to the latter child then to the former;’ Also, the

 mere writing of figures will come more autonmatically, easily

and swiftly to. the hearing ehild who has had more ‘experience and
practice with them. These considerations with reference to sub-
¢ _
“test No. 2 are secn to be of great significance when regarded
in eonjunction with the time limit imposed,
Siniler rcaarks apply to subtest No. 3.

-

In subtest No. 4 we have several items with which the
average deaf child, who is in most cases also an institutional
child, probably has had neither cexperience nor opportunity to

- get acquainted. Very few such children have ever seen the .
type of water pump illustrated or a bow and arrow, while a
great number have no knowledge of a violin, which, unless used

Cin special acoustic classes, will in zny casc be an instrunent
without neaning for the deaf. Opportunity to observe an elec-
phant's ear will certainly be very limited. In the case of

the foot, any child night easily consider the fifth toe as
being hidden behind the others and then regard the ankle as

the missing part.

If onz or twoe such items slipped in amongst twenty or
thirty in a longer test, it would perhaps not be such a very
serious uatter. But herc we find half the items of 2 test
to be of dubious quality. Guilnmartin also considers this

test to be "much more of a test of environmental experience

19 vieieeneness.jor
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or lack of experience"c42)

In our experience a great manj children found gréat dif-
ficulty in understanding what was required in subtest No. 5.
The level of developnent or intelligence at which these re-
quire:ﬁnts are clearly understood is so high that a'very large
percentage of children fall under this line andvthe test then

has very poor discriminatory value.

Test No. 6 we found thg least useful of them all, The
najority of children would choose a definite sYstem of nunbe-
ring the blank squares, apparently without reference to the
pictorial material. S0, e,g;, onc would go ronnd in a clock-
wise manner, nnmbering the squarcs consecutively, another would
choose an anticlockwise rotation. And yet, considering the:
first'thnee itens only, the clockwise method would yield a score
of only one out of a pbssible ten, and the anticlockwise five;‘
To assign a score of 1 to onec of these performances and a

score of 5 to the other is entircly misleading, as both sub-

jects failed equally to understand the requirements and both de-
served a zero score, Different individual systems were followed by
others all direct evidence of .complete absence of insight into the
nature of the problen. And yet all thesc differént nethods
yielded varying scores. In‘our experience this subtest was

a complete and unqualificd failure.

The following general criticisms also apply to this

Nonlanguage Test:

1l. The time limit. It is treumendously difficult to make a

- deaf child realiée, all. at the samc time, that hc should work -

as fast as possiblé but yet with carc and accuracy; that he

20 OOOOOOOOOOIOOO'OU/ShOuld

42). Guilnartin, op. cit., p. 10
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should start immediately at a given signal-and stop at ano-
ther; that he should not waste any time on erasures or over-
“careful.drawingdand attempts'at perfect neatness: that if

he finds he cannot solve one item he should immediately go on
to the next and return to the one skipped later on if there
is time; that if the point of his pencil should Break, he
~should hold up his hand for another. And yet, if all this
is not perfectly understood at the outset, a time limit be-
comes basically unfair, much mbre so in what is essentially
aispeed test such as subtests numbers'? and 3 in this series.

s

2. The fewness of items in each subtests. When a test con-

tains as few as ten items, chance success or failure on any
one item has too much influence on the score.

3. Uhsuitability of items. This has already been discussed-

with reference to particular subtests.

4, Inadequacy of instructions. This is one of the main short-

comings of the test, from which it would appear that the au-
thiors probably had very little experience of actual day-by-day
work with the deaf. In the same‘éonnection there is also

5. The absence of practice material and

6. The absence of any method of determining whether the

directions have been understood before the actual test

is attempted.

If is, therefore, not surprising to find this nonlang-
uage test yielding cdnsisténtly lower results for the deaf
than any of the other types of tests (c f. MacKane's results,

referred to.On.pages 11 and 12).

That Pintner himself was well aware of the shortcomings
of his test was revealed at a conference called by the
National Research Council of America after the 1928 survey

2l ./under
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under the guspices of this Council,.where hé said about the
~test: "They arc ten years old....(We see) the need)for new,
longer and better nonlanguage tests for the measurement of

the intelligence of the deaf".%3)  This was in 1928.

And still we find Pintner in 1941 stating in 4 summary
of the results of all the various tests that "most weight
should be laid on the results of the nonlanguage tests, be-
:cause these are obtained from a very wide sampling of déaf
:children":44) But the widest sampling cannot make a good
test out of an inhefently bad one. And again, with réference
%to both performence and nonlanguage tests, he says: "Thesc
tests would scem to be as fair to him (the desf child) as tb

hearing children"45); a statement which is open to the gravest

+ * + + + +
In conclusion mention must be made of the following
‘researches that have appeared since 1940,

~
W.J. Morrison, used the Ontario School Ability Exami-

nafion46) on 30 deaf and 50 hearing subjects and later on
'3OO deaf pupils,and found the pcrcentage of the deaf in nor-
mal and superiof grouﬁs lower than for the hearing. Burchard
and Myklobust47) applied the Grace Arthﬁr test to 121 conge-

- nital and'68 adventitious deaf and found the mcan I.Q.s to

be 102.5 and 101,67 respectively.

22 vereeess./Jane

'43). Conference on the Problems of the Deaf, National
Research Council, Washington, 1928; quoted by
Guilmartin (op.cit.) p.1l3. ,

44). Pintner et al.: "The Psychology of the Physically
Handicapped", p. 126. ' ' :

-

45). TIdem, p. 128,

46)[ W.J. Morrison: "Ontario School Ability Examination".
American Annals of the Deaf, 1940, pp. 184 - 189,

47). Burchard and Myklebust: " Comparison of Cengenital and
Adventitious Deafness...";Am.Annals of the Deaf,1942,
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P
Jane MacPherson comparcd 61 deaf and 66 hearing subjects
by means of the Hiskey Test of Learning and found the ﬁean
T.Q.'s to be 113.87 and 101.67 respectively for the two groups@8>
Helen Lane49)found the mean I.Q of 242 deaf subjects on |
the Randall's Island Performance Series to_be 102.7, and of
453 deaf subjects on the Advanced Performance Series to.be
113.4.
In pointing out tha{‘the trend of recent test results
seems to indicate a more normal distribution of intelligence
among the deaf, Helen Lane remarks about earlier results that
the instructiohs were sometimes not non-verbal; some test
;tems referred to experiences not possible for the deaf; and
;ften children were found in schoéls for the deaf, whose grea-

test affliction was mental retardation and not deafness?o)

Two recent researches employed Raven's Progressive Matri-
ces, which consist of 60 items. An exaﬁple of,this type of
test is to be found amongst the tests used in the present.in—
' veStigafion. The first rescarch was by Ewingband Stanton51>
in England én 188 subjécfs, the other by Oleronsg)of the Sor-
bonne on 246 sﬁbjects in a Paris institution. . Of these 246
ohly 88 were within the age groups for which thefe are norms
for 'this test. The results of the two reseérches shoWed blose
agreement. In Oleron's Words; "Results reveal marked

inferiority of the deaf and slower mental development".

—r —

48).: Jane MacPherson: "“A Comparison of Scores of Deaf

and Hearing Children on the Hiskey Test.." Unpublish-
ed Master's Thesis, Washington University, (St.Louis),
1945.

49). Helen Lane: "The Relation between Mental Test Scores
and Future Achievement", Proceedings of the National
Forum on Deafness and Speech Pathology, St Louis,1947.

50). Helen Lanc: "The Education of the Deaf Child" in
Twentieth Century Specch and Voice Corrcction, ed. by
E.Froeschels, Philosophical Library, New York, 1948.

51). Ewing and Stanton: "A Study of Children vwith Defective
Hearing", Teacher of the Deaf, June 1943 Vol.4l,pp.56~59.

52). P. Oleron: "A Study of the Intelligence of the Deaf",
~ Am. Annals of the Deaf, Vol. 95, No. 2, March 1950
pp. 179 - 192.
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CHAPTER - II.

ATM OF ‘THE PRESENT INVESTIGATION .

' In dealing with deaf pupils, the "éffécts of deafness
and of-deficiént intelligence are easily'confused even by
experienced teachers of the deaf. It is even more diffi-
cult to form an estimate of the deafl child's intellectual
abilities than it is in the case of normal children. And
yet it is of the utmost importance to determine in how far the
deaf'pupil's educational difficulties are to be ascribed to
his physical handicap and lack of language and in how far

poor native intelligence may be responsible,

The complete absence of language in certain cases and
the presence in others of varying degrees of natural or ac-
quired language abiiity make the problem of measuring more
difficult and complicated'than with normal children but the
need for some measuring instrument to enable us to form an
objective estimate of the underlying intellectual potentiaQ

liies more imperative.

While there exisﬁ today several systems of individual
performance tests of intelligence suitable for the deaf,
which, though not of proven value, secem to be promising and
potentially uscful, there is at present no satisfactoryvand
comprehensive'group test of intelligence of the more abstract

paper and pencil type for them.

The purpose of the present research was to attempt
to supply this need by constructing such a test battery,
primarily for use with deaf subjects, but which might also

be useful in all cases where language difficulties make the

24 i memeocnnsnesss/application
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application of language-type of group tests impossible or
unfair, e.g. where different language groups have to be

tested by a common norm, a situation frequently occurring

in South Africa.

To attain this purpoee several basic‘conditione were
determined a priori by the nature of the problem and by our
own experience of working with the deaf. Othen of these
conditions became evident in the coursevof preliminary try
outs of meny different types of tests that were being con-

sidered fqr inclusion.

The most important of thesc conditions can be briefly

i stated gs follows:

1. The tests should presuppese as little as possible and
should not in any way\be dependent on schooling, acquired
information such as is taught in school, degree of language
acquisition or special environment. For reasons set out
before, this requirement is much more cssential and strict in
the case of tests for the deaf tnan with tests for normal .
subjects.,

No written word or letter or numerical figure should

be ineldded or required in the tests, instructions or

' responses.

Representations of objects should be iimited to the ele- .

mental and universal, such as parts of the human body and

( its actions; recognition of the diffcerence between plants
and animals, flowers and.leaves, etc., can also reasonably
be expected. A minimum acquaintance with the most clemen-

Ctary and universal implements of mankind such as the axe,

. the hammer, chair and table, is also presupposed; but only

-,

25 i enmooceness/a VELY
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a very few items under this category have been included

in the whole gamut of some 150 items of the final battery.

It goes without saying that in order to take the test
a child must have the muscle—coordinating ability necessary
to enable him to hold a pencil and to manipulate it for the
purpose ol producing the simple markings required. A certain
amount of previous experience with paper~énd pencil is there-

fore required.

As in the case of all group- tests, the child should

also, to somec extent at lecast, be accustomed to classroom
/
discipline and should be at 2 stage where he is able to keep

1.

" his attention on the task for some time. For this reason a

feirly long group test can only in exceptional cases succeed

with children of, say, six ycars of age.

2, It must be possible to give the-ﬂecessary instructions,
without any pogsibility of ambiguity or vagueness, by means

of pantomime and gesfure only. Moreover, it must be possible
to confine such instructions in their essence to a minimum.
Any test requiring complicated explanations is useless. This
does not mean that much time may not be required for the in-
struction stage, as numerous repetitions and examples are
often necessary. But the essential nature of the instruc-
tions must not be involved and it must be possible to de-

duce what is requiréd without any difficulty, mainly from
examples, It is interesting to compare the blank expres-
sion persisting on many faccs in the case of some types of
testsvwith the quick light of understanding found in case

of the successful type.

Many otherwise excellent tests had to be discarded
because they could not be made to comply with this condi-
tion.,

| 26;....3u,,,..../3. Tests
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3. Tests have to come within the limits of the range of
the ability of subjects intended to be tustednv sEvery sub-
test has to contain items easy enough to® give the weakest

subject some chance and others difficult enough to challenge

‘the brightest.

This is,.éf course, nothing new, but is stated here for
the purpose of pbinting out that the present tgsts wefe ori-
ginally devised with pupils of ages ten to twelve years only
in mind. It was left for later consideration to decide

whe ther they Would be useful beyond these limits.

4, No speed tests were to be included and all restrictive
time limits discarded. This point has alrcady been dis-

cussed in the previous chapter.

.

This condition also-serves to make the tests more
suitable for use with different races. The application of ,
certain tests. to. the Bantu, e.g., is sometimes criticized
on the ground that the"natural tempo" of the Bantu is definite-
ly slower than that of the,Europeans‘on whom such tests had

been sfaﬁdardized,

5. . Abundant practice material has to be provided to get
the subject acquainted with the exact nature of what is being

required of him.

This practice opportunity really forms part of the
instructions for: each test, and has the further important

function of enabling the cxaminer to ascertain to his com~

 plete satisfaction whether every subject has fully grasped

the directions and to clear up rémaining individual uncer-
tainties. | | |
This constitutes one . of the esgential features of this

testing systemn. It also necessitates that a good deal of
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time and patience should bé spent on this'stage in administe-
ring bthe,tests{ | A poor score should be the result nbt

of failure fo understand the general nature of the task set,
but merely the result of inability to solve the problem in

the case of special items.

Failure tb realize the importance of this condition
was one of the rocks on which previous attempts at the con-

struction of group tests for the deaf foundered.,

6. Every subtest has to contain a good many items in order
to provide sufficient opportunity for the child, and so that
accidental success or failure on a single item will not in-

fluence the final result unduly.

As has been pointed out before, fewness of items formed

'one of the weaknesses of Pintner's Non-language Group Test.

7. The tests and the test material should be of such a
nature and so arranged as tc oapture and retain the interest

of the deaf subject.

.

Because time limits were not“to be imposed,.it was not
necessary to arrange components of tests in strict order of
increasing difficulty. The order could be somewhat varied

in order to re-establish confidence and to retain interest.

It was also at an early stage decided that it would
be uhwise to strive after a test that could be quickly
Ydministered. This requirement of:brevity would introduce
a seriously hampering factor into our problem. It was
realized that in order to form a reasonably reliable es-
timate of the general intellebtual ability of a deaf subject
we should have to be willing to spend ample time and patience
and effort in the attempt. Ease and speed of administra-
tion, though not entirély disregarded, were therefore not

accepted as among our primary conditions and goals.
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CHAPTER III.

PRELIMINARY SELECTTION.

A

Out of many tests that were considered, a series of
fifteen was at first brought together, consisting of the ~

following:

l? Symbol Sequences in pairs, some ildentical, others

different, the identical pairs to be indicated by marking.

This test was simiiar to sub-test No. 5 of the Ame-
rican Army Group Examination Betalz digits,howeveur9 being
replaced by(symbols, in cénformity with the first basic con-
dition stated ih'the previous chapter. Some of the first

items are given :belaw.

XNJO_ _ _XMJQO
O < N__-_0 <V
They gradually increased in length to something like

SLKTOLKXNHVAO__ . ><OLKXN+AYO

2. Completion of Symbol Series. This was something of
the nature of subtest Nd. 3 of the Army Beta, and.similar

20, s e ineseesess/in

1). ~ Yoakun and Yerkes: "Mcental Tests in the Aﬁerican
‘ Army", London, 1920.
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2), éome

in principal to No. 3 of the Xingsbury Primary Test
of the items of which were incorporaﬁ?d. The test will be
reproduced ih full later. A

3. Clagsification. In a series of five or six represen-
tations of objects or qbs%ract figures which coulé be classi-
fied as belonging together with respect to some single attri—

bute they have in common, one was included that did not fit

. into this category and had to be detected.

4. Motor Co—ordihat_ioh° A serpenfine path formed by two
lines gradually approaching each other and so narrowing the
path, had to be traversed by drawing a iine in péncil between
them, an efﬁprt being made to avoid touching the boundingﬁ

lines. Every contact with then was counted as a minus mark.

See figure on next page.

300 Ve e v e e/ i,

2).. Kingsbury Primary Group Intelligence Scale, Public
School Publishing Co.
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5. Matrix Completion.’ Sixteen matrices, each with two
rectangular parts missing, had to be completed by selecting
the appropriate rectangles to supply the missing parts of
the matrix pattefn from a group of six provided for each

natrix.

3170.-oo-oooaatnoaoe/ThiS
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This test, adapted from one used by Professor Reyburn

of Cape Town University32 and derived from the Raven Matrix-

tests, will be reproduced in full ata later stage.

6. Figure Manipulation. This test was derived from
Thurstone's S- factor testsg) There were twehty rows, each
consisting of seven identical geometrical figures in diffe-
rent positions, a few in each row, however, being mirror ima--
ges of the first. The other figures in the row could be
made to coincide with the first by merely rotating them in
the plane of the paper. The mirror image-figures could, of

course, only be brought to coincidence with the first figure

by being lifted out of the plane and reversed. These were
the figures to be identified and marked. Examples are given
below:

x z__ N Lo D 7 N
L= SS$ = a7

7. The Goodenough Draw-a-man test. The children awere
requested to draw a mam as bést they could. The drawings

were marked with disregard for artistic merit, marks being

. allotted for the presence of certain detailé, the propor-

tion of parts, motor co-ordination, etc., according to a

oo ue5) |
stan ardized schedule 32 s eeennnsaneess/ 8. F - test.

~3).* Obtained through the courtesyof Prof. J.A.J. Van

Rensburg, of the University of Stellenbosch,

4).  Obtained from Thurstone through the courtesy of Dr.K.W.
Heese, formerly of Stellenbosch.  Later published in:
L.L. and T.T.G.Thurstone: Factorial Studies of Intelli-
gence (Psychometric Monographs No.2.)University of
Chicago, 1941, v ' :

5). F. Goodenough: "Measurement of Intelligence by Drawings™,
New York, 1526. _ _ _
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8, T - test. This test, based on one of Cattell's f-fac-
tor ("fluency of association®) tests62 consisted of several'
sheets, cach containing six.identical reproductions of some
simple figure consisting of one or two lines only. Out of

these, by the necessary additions, representations of diffe-

rent objects had to be made.

For example, the first page contained the figure

] six times, from which representations of objects
like a chair, a table, etc.,, could be made. The purpose
was of course to sece how many different things could be

thought of with the given lines as germ idea.

9. Figure Recall, A series of geometrical figures of
increasing complexity, each exhibited for a short period,

had to be reproduced from immediate memory.

10, Memory Series. This test was similar to the previous
one except that instead of one or two large figures each card

contained a scries of simple small geometrical figures which

- had to be reproduced. |

AN/ L=

XA/ B P

11. A Maze Test. The maze was one used by‘Reyburh7),

33 llllll O'.Olﬂ.eﬂ'.l/consiéting

6). Cattell: ™"A Guide to Mental Testing" - Univ. of London

Press, 1936.

7). Obtained through the courtesy of Prof. Van Rensburg;
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consisting of 30 smaller tigures all connected togethef

to form one continuous maze.

12, Associated Symbols. This was a test of, the well-
known digit- symbol type, as used in the Army Beta scale.
Two tests of this type were included by Pintner in his Non-
8) |

language Group Test In the present test the digits of

the usual tYpe of test were replaced by a second set of - _

- symbols in accordance with our stated principles,as in the

following example:

[ '/1/;’ | —~ =] ;7'-:; X XX | XxxX
nli 3l leli<divllol [ =

vyinivid1jivjvi>tnn|d

. . ete,

13. Identical Pairs. In each row of five similar fi-
gures the only two identical ones had to be selected. This

test is similar to Thurstone's Faces—test9) from which

some of the items were derived,

14. Sequence of Three Symbols. In a lenghty unbroken

series of small figures every oaxmfehce of the group

A d O in this exact sequence had to be encir-
cled. : . i

O TJAVIIQAOQPO A NVP>ANATONOV
VeAopAaOoAvIQEOOAJLOAROCADO

347..,........./Cancellation.

8). Seepp.13., 14, in Chapter I.
9). Thurstone, op. cit,
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15. Cancellation. This was similar to the cancellation-
‘of - a's type of tést. The figure tb be crossed out when-
ever it ocpurred was given at the top of a page of similar‘
symbols, ot first widely spaced, but gradually placed more
closely tosether and afterwards losing linear arrangement

to become more and more jumbled together,

These fifteen tests were administered to forty deaf
-pupils in an institution in order %o obtain some indication

of their suitability in actual practice.

Although conclusions reached at this stage were based
chiefly on observation, some calculations were carried out

to aid in the preliminary selection.

The intercorrelations were worked out and a simple
factorial analysis of the correlation matrix carried out.

The intercorrelations are given in Table 1.

35 ceeeeerss.s/Table 1,



91{&/'"""““"'9{

TABLE T. INTERCORRELATIONS BETWEEN PFIFTEEN PRELIMINARY TESTS.

14

Test No. 2 3 4 5 7 8 g 10 11} 12 .13 15.
1 .31 .01 |-.16 | .26 | .24 | .12 .15 .03|-.07| .23 .30 .12| .22 | .1s
2 52| .14 | .55 | 28| .sa| 34| .4 .25 | .36 | a7 | 56| Len .57
3 | 29 | .33 | .21} .58 | 41| 42| .10 | a7 | .51 | Lda| .22 | .38
4 .15 150 .29 .20 .34 .23 | .42 .25 .35 .20 J54
5 © 0320 .56 .22f .56 .17 | .49 ] .49 .05| .21 | .30
6" 51| .22| .40 .08 | .48 | .28 .11| .33 | .17
7 el .e2| .24 | 62| 51| .os| .12 | a0
8 44| =003 | w46 | 13| .25 | .24 | .12
9 ) | .48 | .57 | .34 .18 .37 AT

10 o .29 .47 .38. .50 .28
11 .46 .21 27 .70
12 31| .09 | .14
13 48 | .38
14 .32

[
A2
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The first factor loadings yielded by the factorial analysis are given in Table 2 and the

residual correlations, after removal of the first factor effect in Table_ 3 .

here regard as the general factor at the measurement of which we are aiming).

Test No.

TABLE 2 . FIRST FACTOR LOADINGS

OF 15 PRELIMINARY TESTS.

(The first factor we

Saturation Coefficient° Test No. | Saturation Coefficient.| Test No. | Saturation Coefficient.
1 232 6 472 11 783
2 174 7 .738 12 .603
3 .623 8 . 460 13 485
4 . 420 -9 .738 14 .525
5 . 590 10 . 420 15 .626
b = —— — e
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RESIDUAL INTERCORRELATIONS. AFTER REMOVAL OF FIRST FACTOR.

TABIE 3 .
Test No.| 1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15
1 .13 -.13 | .26 | .12 .13 .05 .04 | -.14 | -.17] .05 .16 | .01 .10 .00
2 .04 | -.18 09 | =08 ] -.03 |=-.02 | <09 | -.07]-.25 .00 | .19 .20 | .09
3 .03 | =03 {-.08| .12 | .12 | -.04 | ~.16{-.02 | .13 | .14 | -.11 | .01
4 -.10 | -.05 | -.02 .01 .03 .05] .09 .00 1 .15 | ~.02 .28
5 .04 .12 {-.05 ] .13 | -.08{ .03 13 |-.24 | =.10 | -.07
6 .16 | .00 | .05 |-.12f .11 | .00 |-.12| .08 | -.13
7 .20 .07 | ~.07| .04 L06 {=.30.| -.27 | -.06
8 .10 { -.22{ .10 l-,15 | .03 .00 | -.17
9 171 -.01 | -.10 {-.18 | -.01 .01~
10 | -.04 | .22 18| .28| .02
11 ~.01 |-.17 | -.14 .21
12 ’ 02 | —.23 | -.24
13 .22 .08’
14 ‘ ~.01
15
(Value of r required for significance at 1% ond

5% levels (40 subjects): ,403 and .312 respectively)

_Lg—
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The method of analysis‘will be more fully treated at a

later stage.l10)

Much weight could not be attached to this analysis.
since it was based on so few subjects. The first factor
satﬁration coefficients were merely used as additional
indication of -the value of tests. Decision to discard or
‘retain tests at this stage was however mainly based o ob-
servation during the taking of the tests and critical exemi-

nation of the examination papers.

| ~ In the light of experience and results obtained the

'7following tests were now eliminated:

No. 4; The Serpentine. This appeared to be a very dif-
ficult test to ﬁark reliably and quickly. A -

great deal of the success or failure depended on external

facters, such as the sharpness or biuntness of the pencil

point and the nature of the surface under the paper,

No, 6. Figure Manipulation, Wthh appeared t0 be too dif-

ficult. It was found to fail for much the same

reasons as Plntner s reversed draw1ngsll)
' ' . . Y
No. 8. F - test. In this case it was found impossible
to attain an obgectlve system of marklng In

many cases it was difficult to decide whether any deflnlte
object was intended.  This made marking much too arbitra-
ry. - In some cases the testee would write the name of the
objeet he had drawn. As another, with perhaps an equally

vague drawing, was unable to hame his effort in writing,

39 it . /the

10). See Chapter IV.
11). See Chapter I, p, 15
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the language factor, which it was hoped to eliminate, was

re—intrbduoed.

No. 10. Memory -Series. This was too similar to No. 9 and
apparently not as good. (Compare Saturation Co-

efficieﬂts). .

No. 15. Cancellation. With the time limit removed, this

e———————epa

test lost most of its discriminatory value, the dis-

tribution becoming very unsatisfactory. Most of the scores
were bunched together high up on the scale. No. 1, was re-

tained notwithstanding its low saturation coefficient be-
cause in practice it seemed to show some promise at this
stage.

The tests retained were also carefully scrutinised
and in some cases radically amended by the removal of some
items, the introduction of new items, rearrangement-of‘
items and alterations in the method of presentation and in

the practicé material.
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i CHAPTER IV,

FINAﬁ SELECTION AND CONSTRUCTION OF BATTERY.

| The tests retained after the preliminary selection con-

isisted of the following ten:

+1l, Pintner's TFour Dotsl)

| s which was now brought into the

series.

[ .
. Completion of Symbol Series, as before.

-

. Matrices, formerly No. 5.

t

2
3. Classification, as before.
4
5

. Goodenough Test, formerly No. 7.

16. TFigure Recall, formerly No. 9.

i7,' The Maze, formerly No. 1l.
8. Identical Pairs, formerly No. 13.
i9. Symbol SeQuences in Pairs, formerly No. 1.

110, Sequence of Three Symbols, formerly No. 1l4.

; In this chapter these new numbers will be used to de-

.signate the different tests.
|

’

These ten tests were applied to a random sample of twenty
‘percent of all pupils of ten, eleven and twelve years of age
iin eight schools for normal children?) as shown in Table
4.

\
1

AOsem sesee../Table 4.

1). See Chapter I, p.
2). By kind permission of the Cape Provincial Department
of Education and the principals of the schools

concerned,



-4 -

Table 4. SCHOOLS TFROM WHICH  STANDARDIZING SAMPLE
WAS DRAWIT, AND NUMBER OF PUPILS USED IN

EACH CABSE. /
SCHOOTS | NUMBERS
Goudini High School, Rawsonville 19
Wolseley Secondary Schéol 16
. Tulbagh High School 20
% Ceres Primary School _ 28
. Worcester Girls! High School 34
Worcester Boys'! High School ' 36
De Doorns Secondary School 30
Villiersdorp Primary School 17

L .

Total .. 200

In addition to these tests, the South-African Group

Test of IntelligenceB)

, form A, was also applied to the
same sample, This test, very well standardized on nearly
17,000 children in the Union of South Africa, was chosen

as a reliable criterion.

The Sample.

To obtain a random sample, a complete 1list of

all pupils of the 10, 11 and 12 year age groups was

42."_-...oe..»..o/Obtail’led.

3). R.W. Wilcocks: Die Suidafrikaanse Groep-Verstands-
toets, Univ. of Steilenbosch,1931.

and R.W. Wilcocks: "On the Distribution and Growth
of Intelligence", Jdournal of General Psych., 1932
Vol. VI, No. 2.
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:obtained from each school. The selection of twenty per
cent of such pupils was then made in each case by means
' Fisher's tables of random numbers4), A random sample oI
200 such pupils was thus obtained, représentative of a pop-
‘ulation of 1,000 ten to twelve - year old European school-
‘going children. To test this claim that the eight distinct
-groups could be regarded as constifuting a random sample

from the same population, we had to determine whether there
\were any significant differences between the results of the
?different groups. This required an analysis of the variance
of the sample, a method developed by FisherS), and adapted

_ 6)

for use in educational research by Lindquist .

The variance of a sample consisting of a number of
‘different groups can be shown to contain two components, viz.
the average variance within the groups and the v%?iance of
}the group means themselves. As variance can.be defined as

the sum of the squared deviations from the mean,

degrees of freedom
the above statement can be put in the form (omitting the
-

degrees of freedom for the time being):

Total sum of squared deviations of all scores from the
general mean = sum of squared deviations of every score
from the mean of its own group + sum of squared deviations

of the group means from the general mean. -

43, .0vaossossss/For

4)RA.Fisher & Yates: "Statistical Tables for Biological,

Agricultural and Medical Research", Edinburgh.
S)R.Aﬁisher, "Statistical Methods for Research Workers",.
- Edinburgh, 1925 - 1948. -

6)E.FLindquist: "Statistical Analysis in Educational
Research", Houghton Mifflin Co, Boston .y 1940.
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- For this we use the following abbreviated notation:

S S + . S 'Sbet_ween' groups

total - h Witgéﬁp

10p)
ry.
i

" or, transposing,

{

I

<~ —~ ,
55 :Dwithin grouﬁs f; ;)tot;I- fs f;between groups . ..
Now, if the different groups constitﬁting a large
jsample are random samples from the same population, two

" independent estimates could be made of the population
variance, one being based bn the first of the above-men-

. tioned components, i.e., on the average variance within
groups only, the other on the second component only, il.e.,
~on the variance of the group means, or, as we expressed 1%
:above, the varianée between groups; and these two esti-

‘mates would differ by chance only. This can be illustrated

“diagrammatically as follows:

cf

{ { { ; H ﬁj:::}v::gf:ce {Ji o _J_I ) e

L]

| H ———— Va_ﬁanoe
M

Fig. IV. 1. Variances of ‘Eig. IV, 2. Variances of
different Groups, their_ | different Groups, their
‘Means differing by Chance | Means differing signifi-
only. o cantly. |

2 5
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It is evident that in fig. IV. 2, where there is a signifi-

cant difference between the groups, the variance between

' the means is greater than the average variance within

’groups. In the case of fig. IV. 1 we may reasonably ex-

pect the means themselves to show about as much variance

as the average variance within the groups.

If the ratio between the two estimates, that based

- on the variance within groups and that based on the variance

between groups, prove significant,we would have to ‘conclude
that the variance of the different group means could not be
due to chance only and that there must therefore exist sys-

tematic differences between the groups used, which could then

' not be considered random samples from the same population of

ten- to - twelve -~ year old children.

Our immediate purpose is then to determine the ratio of

- the variance within schools to the wvariance between schools

~and to test this ratio for significance.

The total "sum of squares" is first found, then the

"sum of squares" between schools, and from these two, by sub-

traction, the "sum of squares" within schools.

For purposes of calculation use can be made of the

1}

‘following alternative expressions for sums of squares in

‘each case:

1. e 2
SS = zim, d where O repre-

sents the deviation of
every individusl score from

the gener=? mean.,

2 [ ot (Zquaf— 7
SStotai: ) [Z,,][C/ TN j where is the

deviation from an arbitrary

4-5.. ..,..ne.....a.../mean,
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or -—

‘mean, and ¢ the

gize of the class inter-

vals.

[

where CS /»¢ denotes

General Mean,/w4%» the
mean of a group,
ﬂﬁ the number of

cases in a group.:

where 77
denotes the total of the

first group, C; T
the Grand Total, and
N the total number

of cases.

The second form in each case is preferred, to facili-

tate calculations.

In Table % is given the information necessary to

calculate the variances required for some of the different

tests separately. (The data are only given for the tests

that were eventually accepted for inclusion in our battery);

46 ¢4

veesss/Table 5.
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Table 5 .

DATA FOR- THE CALCULATION OF VARTANCES.

TESTa CLASS zzfan ‘Kﬁifd" Jz Totals 1in different Schools | B o
4 | ‘ N 1 2 3 e } 5 | & 1 |8
No. Interval. (N =200) |n=19|n=16|n=20{n=28]n=34]|n= 36 = 30 |n= 17| G.T
Criterion 1 5161 - 136.13 211 161 207 324 361 419 327 225 2235
1 | 1 1102 3.92 127 100 132 205 236 254 175 143 1372
2 1 |4308 19.22 338 302 383 | 551 679 | 728 588 | 369 | 3938 1
3 1 |1973 | 351.125 318 273 333 477 592 | 616 578 | 255 | 3442 &
' {
4 1 2493 0.125 134 121 178 267 314 355 268 158 1795
6 1 {5959 39.60 215 | 201 | 214 | -387 | 397 | 462 | 377 | 258 | 2511
8 1 6226 0.50 284 266 344 523 669 640 | 551 | 333 | 3610
(Combination . .
g§f4ngs&lé) 1 3766 8.82 307 272 344 529 634 672 544 | 340 | 3642
=5 | .
Z




Table 6
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SUMS OF SQUARES, VARIANCES AND RATIOS
BETWEEN VARIANCES TOR DIFFERENT TESTS.
Degrees FT
; of Variance.|(Ratio of
Test No. Sums of Squares. Freedom, Variance
: between to
Variance
within
Schools. )
Cfiterion Total 5024.87 199 Not
, required
; Between Schools 130.6 18.6 ' 18'67=.
| ‘ 3 7 7 | 7 5ETg 73
| Within Schools | 4894.20 192 25,49
: (
1 thal 1098.08 199 -
Between Schools 88,00 7 12.57 2.39
| : :
Within Schools 1010.08 192 5.26
2 ' Total 4288.78 | 199 -
| Between Schools| 167.30: 7 23.9 1.11
Within Schools 4121.,48 192 21.5
3 Total 1621.175 199 -
Between Schools 223.38 7 31.91 4,38
Within Schools | 1397.795 192 7.28
o4 Total 2492.88 199 -
] :
5 Between Schools 143.46 7 20.49 1.67
Within Schools 2349. 48 192 12.24
L6 Total 5919. 40 199 -
Between Schools 288.72 7 41.25 1.41
Within Schools | 5630.68 192 29.33 :
8 Total . 6225.50 199 | -
Between Schools 377.04 7 53.86 1.77
Within Schools 5848, 46 192 30. 46
Combina— Total. 3757.18 199 -
tion' Between Schools 205.54 7 29, 36 1.59
of the | Within Schools | 3551.64 192 | 18.50
above : '
L DN /According
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According to Snedecor's8)table, reproduced as Table 4
by Lindquistg); the value of f? ; for 7 and 192 degrees of .
ffeedom which might be expected to be exceeded in less than
five percent of cases by chance, if there exists no real
aifference9.is 3.252. In other words, an ff resulting from
chance only will be less than 3.252 in 95 cases out of 100,
Similarly, and from the same table, it is seen that in 99
cases out of 100 an: /f‘resultlng from chance only will be less
_than 5.704. To be significant of a real difference between
schools /T—must therefore exceed 3.252 at the 5 percent or

5 704 at the one percent level of significance.

According to this test all the /T‘—values in Table 6
are seen to be insignificant, except in the case of test num-
ber 3, where the /C— is significant at the 5 percent but not

at the one percent level.

We may therefore safely conclude that the difference
in school means nmay well be the result of chance fluctuations
in random sampling alone and we are justified in‘considering
the eight groups, as far as these tests are concerned, as
random samples from the same population and therefore ade-
quately representative of the total population of 1,000 ten-

to-twelve year old school children from which they were drawn.

‘The correlation coefficients of eaeh of the.ten tests
with the criterion test were calculated and are given in
Table 7 |
These coefficients already glve some indications as to

the suitability of the several tests

500.v: veeee.../Table 7

8) G.W. Snedecor, "Statistical Methods", Collegiate Press,
Ames, Towa.

9) Lindquist, Op. cit.

)
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Table 7 ‘COEFFICIENTS OF CORRELATION WITH THE S.A. GROUP TEST.
Test No. ‘ Coefficieht of Correlation.
1 ‘ ) . 495 Values of coefficieﬁt réquired'
2 . 662 for significance at the 5
3 .525 percent and 1 percent levels
4 .675 = .139 and .182 |
5 432 'respectiVely.
6 . 557
7 417
8 .549
9 377
10 LA44
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Table 8 INTERCORRELATIONS OF TESTS. . .
Tests| ¢ 1 2 3 4 5 6 7 8 9 10
C . 495 . 662 .525 .675 432 . 557 ALT | .549 377 444
1 |.495 . 395" 416 | 448 173 | .453 .391 416 .310 . 308
2 |.662 . 395 571 . 664 . 335 . 585 . 452 .610 . 402 . 405
3 |.525 | 416 571 . 498 234 | 421 . 408 . 492 . 380 . 434
4 [.675 | .448 . 664 . 498 471 . 589 . 490 641 . 430 . 504
5 fea32 | L1713 | .335 .234 471 .533 .192 .310 .193 . 300
6 1.557 | .453 .585 . 421 .589 .533 . 491 .538 .339 . 4.3%
7. |-417 2391 | .452 . 408 . 490 .192 - 491 . 397 . 389 413
8 |.549 | .46 | .610 . 192 .641 .310 | .538 . 397 .548 . 484
9 ].377 .310 . 402 . 380 . 430 .193 . 339 .389 .548 | . 420
10 |.444 | .308 . 405 434 | .504 . 300 434 | 413 484 . 420
2 0 denotes the S.A. Group tést, here treated on equal footing with the others

= T4
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Factor Analysis. - ’

All the intercorrelations of these tests -

are given in Table 8 .

We now wished to determine whether the presence of a
Pgeneral" factor common to all these tests could, with or
without further "group" factors, account for these intercor-
;elations. This cémmon factor- if its presence could be es-
fablished ~ we took to be the ability we were attempting to
measure, and which, iﬁ this research, is denoted by the term
"intelligence"lo? AéSuﬁing such a factqr‘ to be present in
our tests, we would require a measure of the degrée of
?orrespondenée of each test with the estimated measurement
for this factor in order to ‘decide which tests measure bé%t-
that which we attempt to measure. Such a correlation of a
%est with a hypothetical factor is often called the "féotor'
loading" or "factor saturation" and indicates "the degree to
which each test - performance appears to depend on the funda-
mental ability or 'factor' supposed to influence it,"ll>
3urthermore, the possibility of"group" factors, restricted to
éome tests only,beihg partly responsible for high intercorre-
lations had to be taken into account. Tests with high group
factor loadings would have to be excluded as we wished to avoid
as far as possible our results being influenced by restricted

or specific abilities,

Reduced to its simplest form the theory involved, as fér
as we require it for our present purpose, amounts to the

following:

10). We are not here concerned with the nature of this fac-
tor, nor with the problem as to whether this factor
itself might be a complex of other sub-factors into
which it might possibly be analyzed by the use of more

~tests yielding a much larger matrix.

11). Cyril Burt: "The Factors of the Mind", Univ. of London
Press, 1940. P. 6.
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The correlatidn between two tests ﬁay be regarded as the
result of the influence on the performance in both cases

of one or more identical mental abilities. A fictitious

: geasure of this hypothetical ability may be termed a fac-
'tor, If the saturations or loadings of Tests A and B
with the first common factor, i.e., the Qorrelatioﬁ between
%hese tests and the factor, are given by a and b, then the
ﬁresence of this common factor would cause a correlation
ketween tests A and B equal to the product of these
'éaturations, i.e.y, a x b. If the total correlation be-
%ween A and B amounts to ¢, then a part of it, equal to
éb, is due to the presence of this first common factor.
After removal of this part, any residual correlation, given

by ¢ - ab, if significant, must be caused by one or more

further factors; and so on.

" Given a matrix of intercorrelations between several tests,
[

we attempt by means of factor analysis to obtain the satu-
rations with one or more common factors that could give

rise to such intercorrelations. Under common factors we

I .
here include factors common to all the tests concerned -

gp-called general factors - and also those common to some

i

of them only - known as group factors. We seek after the
simplest structure, that is,the smallest number of common
factors that could possibly account for the system of inter-

correlations.

| There are-seVeral different methods of anaiysis avai-

lable which lead to essentially the same results, as

+12)

p?inted out by Bur , whose method we here follow. As

Bheveroenennees /0B

'12). Burt, op. cit.
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-sible fit. It would thus seem to combine the merits of bot
: . \ 4
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we are'mainly'interested in the first general factor, and there-
after only in the possible significance of residuals, we employ
the weighted summation method of single factor analysis of which
Burt says: "lee Thurstone's method it yields a factor -~ pat-

tern of minimal rank; 1like Hotelling's, it yields the best pos-
nnl3)

To obtain the best weights the simple summation method is

first employed. The formula for the saturation coefficient by
L

zf
oS SR

Where the subscripts a and g refer to the test concerned and

this method is given as

ro=

the general factors QL Vo represents the sum of the correlatlons
of this test with every other test in the matrix and 254 é;: T

{ J
the grand total of all the intercorrelatlons.

The original matrix, Table 8 , is rearranged according

“to. the totals of the columns, in Table 9 . The same table also

contains the further calculations. In the line indicated by
"Self-correlations, first estimate", provisional estimates are

given for the blank diagonal cells in the table. These are

added to the totals immediately above them to give the first com--

pleted totals for the columns in the next line. These completed

totals are added and the square-root of their sum, here equal to

T+34, used as divisor. The quotients obtained by dividing this

 into the completed totals for each column represent the first es-

timates of -the saturation coefficients, in the next line. These
coefficients are squared, and thé squared values, or self-corre-
lations, are compared with the estimated self correlations three

lines higher up. As they do not agree too well, the whole process

is repeated with adjusted estimates for the self-correlations.

The coefficients yielded by the third estimated self—correlatiens
have sqguares that agrece sufficiently well with the estimated
values. These coefficients might themselves now be accepted as

the saturations required, but in the method of weighted summation

they are used as weights for the next stage.
| 55.ecese../Table 9

13). Burt, Op. cit., D.486
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The. saturation coefficients obtained are now used as
weights for the weighted summation method. The formula in

thi's case is

r = ;z::/gmf ai — :E?
. = Tog Tie 7 Tig

In Table 10 are given'the products obtained by multipiying

; each row of the correlation table, as used in Table 9 - but
with the self-correlations inserted ih the diagonal bléﬁk'
cells - by the weights. The grand total of all the columns

, 1s divided by the total of the weights, yleldlng a quotlent
"of 5.042, which in turn is used as divisorto divide into the’
totals of the columns individually.  $hé qubtients SO ob~"
tained are the revised estimates for the satﬁration coeffici-
" ents. As these conform'close}y enough to the»weighfs - the
only differencés appearing is the third‘decimal figufe except
“in the case of the last test - we did not find it necessary
 for our purpose to repéat the procéss, using these saturation
coefficients in their turn és:wéights, but accepted them as
our saturation coefficients. Thevtotal of the squares of

- these coefficients, 5}040, is also very nearly equal to the
guotient obtained before by dividing the‘grand total of the
columns by the total of thé'weights(vizo 5.042) so that no

- further adjustment in this respect is necessary.

A hiefarchy of theoretical correlations resulting from
~this first factor is now calculatéd by multiplying each of

the saturation coefficients by every other one. These gene-
ral factor correlations are entered in the top right hand
half of Table 11 , underlined in red. Above each is the -
correspbnding original observed correlation, and below tHe

‘residual obtained by subtraction of the Theoretical general
factor correlation from the observed correlation. These

residuals are repeated in the.lower left half of the table

80 as to stand out clearly.
’ 57-00.0.‘-.-./Tab1e lO
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INTERCORRELATIONS AND:“CALCULATION “OF ~ SATURATION COEFFICIENTS.

T -

- L -

Table 10 . WEIGHTED ~
< Tests |
Weights 4 ¢ 2 8 6 3 10 7 1 9 5. Total.
.8312 5742  .5610{.5520 | .5328 | .4896 | .4139|.4189 | .4072} .3724| .3575| .3914
L7830 .5285| .4799|.5184 | .4299 | .4362 | .4111|.3477 | .3265| .3877| .2952| 3383
.7738 .5139| .5123|.4633 | .4720 | .4527 |.4418].3134 | .3497| .3056| .3111| .2592
L7572 48541 .4158|.4618 | .4341 | L4074 | .3726].3664 | .3006{ .3150| .4150| .2347
. .T496 4416 | L4177 (.4386 | L4033 .4213 | .3156|.3254 | .3681| .3396| .2542| .3996
. 6550 .3261| .3439].3740 | 3222 | .2757 | .2809|.2843 | .2673] .2727| .2489 | .1532
.6166 .3108| .2738.2498 | .2984 | .2676 | .2676|.2344 | .2547| .1900| .2589| .1849
.5993 .2936| .2499.2708°| .2379 | .2943 | .2445|.2475 | .2152| .2343] .2331| .1150
L5613 .2515| .2778.2217 | .2335| .2543 | .2335|.1729 | .2195| .1768| .1740| .0971
.5586 .2402| .2106|.2246 | .3061 | .1893 {2122 .2346 | .2173| .1732| .1744| .1078
L4613 .2173| .1993{.1545 | .1430 | .2459 |.1079|.1384 | .0886| .0798| .0890 | .0982
Totals: -
7.3469 1831 | 3.9420{3.9295| 3.8132 3.7343|3.3016|3.0839 [3.0147|2.8469|2.8113 [2.3794 | 37.0399 .1 7.3469)
Saturation Coef ‘ o : = 0.042 -
ficients ..8300  .782| .779 | .756 .741 | .655| .612| .598| .565| .558| .472
Squares .6882| .61131.6074 | .5720 | .5485 |.4287|.3740 | .3575] .3188| .3109| .2227 | 5.040
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According to Lindquist's 14) calculation based on
Fischer's procedure for detérmining whether a correlation
coefficient obtained from a small random samble is signi-
ficant, we require for significance in the case of a sample
of 200 a coefficient of .139 at the 5 percent level and of
.182 at the one percent level. From this it follows that

~only two residuals are of any possible importance, viz.

r g ;- 126 . which does not quite reach
’ B
the 5 percent level, and
: r.S 6 = .184 , which just reaches the one
3 .
percent level. However, .this cannot be regarded as signi-

, . 3
ficant as it is merely what is to be expected as a result of

: 1 :
chance, as pointed out by Burt 5>. (Nevertheless, one test

of each pair has been excluded from the final battery, although

. also for other reasons.)

The saturations of our tests with a first, general factor,
the measurement of which is the goal of our research, can |
therefore account for practically all the intercorrelationé
between our\tests. There appears to be no indication of
further or group factors influencing our tests appreciably..

It is therefore not necessary to discard tests on account of

high intercorrelations as these have been shown to be a conse-

. quence of high saturations with the same general factor.

594ess.sq../Table 11.

- 14.)  Lindquist: Op. cit., Table 13, p. 212.

15.) Burt: Op. cit., p.338.



TABLE 11. OBSERVED CORRELATIONS, THEORETICAL CORRELATIONS RESULTING FROM FIRST FACTOR SATURATIONS, AND

RESIDUAL CORRELATIONS.

Tests 4 o T 2 8 6 3 | 10| 7 1 9 5
9 E -.033 -.059 | -.033 | .126 | -.074 | .015 | .o79 | .055 |-.005 | .263
- ) -.070
5
5 = 080 063 | -.033 | -.047 | .184 [-.075 | .011 |-.090 |-.094 |-.070

)

LTI
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Belbw, in Table 12 , we isolate the saturation'coef—
ficients obtained in Table 10 , which were taken into

account when making the final selection of tests.

TABLE .;Ei__: GENERAL FACTOR SATURATION COEFFICIENTS,
Test Né. Céefficient Test No. Coefficient
) ‘

C . 782 6 V741

1 . 565 7 . 598

2 179 8 756 /

3 655 9 ..558

4 830 10 | .612

5 JAT2

The following six tests were then chosen for inclusion in

the final battery:

No. 4, Matrices, ;

No. 29Complefion of Symbol Seriesg,
No, 8, Identical Pairs, _ _— .
No. 6, Figure Recall,

No. 3, Classification,

No. 1, Pintner's Four Ddts.

Correlations with the criterion and saturation coeffi-
cients were clearly not the only considerations in making
the final Selection, S0, €.8., Tes? No, 1 was found in
practice to form an excellent test with which to establish
rapport between examiner and subjecfs and to obtain the de-
sired attitude and atmosphere. In this test the children
are not left to themselves t5 carry on on their own initia-
tive. There is continuous interaction between examinér

f
and subjects. The presentation can be brief, the instruc-

[ F ./tions



- 61 -

tions are easily understood, the reaction'required for évery‘
item is brief. By the nature of the test pupils are brought
to the alert and to a state of concentrated attention. Most‘
pupils enjoy the test as & kind of game. By the time it

is completed, confidence has,ﬁsually been established, inte-
rest.awakened; the unfamiliarity of the situation and the ex-
aminer have decreased and fhe ﬁupils are.in a better condition
to.tackle fhe next test wherebthey have to work on their own.
Fof such reasons test No:. 1 was included and placed first
in order of presentation; and a test of similar type techni-
cally was brought in at the beginning of the seéond grdup of

three tests, after the interval.

Judging bj general reaction all the other tests.also
seemed to have high interest wvalue éhd were almost always.
quite evidently enjoyed. In final selection, in arr§nging
thé s?quence of tests and arranging the sequence of items in
a test, this need for retaining sustained interest as far as

possible was always kept in mind.

The tests retained were then subjected to further

detailed study.

The percentage of correct res?onses on éach item of
each test - except for tests numbérs 1 énd 3, which had been
well—}standardized by their authors and in which'no esseh—
tial change had been made in the‘subject matter - - was cal-
culated. On the basis of the data so obtained it was
possible to eliminatéasome items and effect some rearrange-
ment of others. In the case of the flash-card memoryv
test (No.6) the procedure differed somewhat. The 200 sub-

jects were divided into six groups according to their

B2¢eesmenecesnss/SCOTES



- scores on the criterion test, ‘and the average score of each group for each item of the memory test was

determined. The results are given in Table 13
TABLE 13_, AVERAGE SCORES ON EACH OF 20 FIGURE RECALL ITEMS  OBTAINED BY EACH OF SIX GROUPS.
Score on Numbez“ ' AVERAGE SCORE ON FIGURE RECALL ITEMS
Criterion |  of Ttem Numbers
Test. Cases.
\ 112 3. 4 5 6 7 8 S 10 11 12 13 14 |15 16 17 18 19 20
80 and _ : S
more 8 2 11.25{1.63 1.38 1.6311.63;1.50(1.63|1.50] .88 .5011.6311.00].63] .88]1.6311.25{1.00 8811.75
65 - 79 28 1.7511.5711.89]1.50f1.71 |1.11 1.71_1,79 1.39{1.54] 1.07{1.86}1.18}.79{1.07|1.79} .82{ .71 | 1.11{1.07
50 - 64 43 . 1.8411.4411,67}1.,37}1.67|1.07} L.671{1.67}1.14/1.23 BLI1.770 981 .74 .88(11.4411.19] .67 .931 .84
35 = 49 46 1.23 1.09{1.67f .7011.33} .76} 1.52 1.46]1.09 ,93g .72 |1.41} .96{.39} ,7011.20f{ .65 .39} .76} .70
20 - 34 _ 59  {1.71{1.20{1,36] .53{1.15( .71{1.59|1.34] .85 .90 .54(11.10) .92].36( .64 .92{ .59} .49 631 .37
19 and less 16 1.38} .75(1.5 2 4411,00) .44 1.63(1.061 .63 .25 251 .561 .81f.31f .75 .25} .38] .38 441 .19
The same procedure was repeated with three groups instead of six. The results are in Table 14

_29—



TABLE 14

. AVERAGE SCORES ON EACH OF 20 FIGURE RECALL ITEMS, THREE GROUPS.

Score on

AVERAGE SCORE ON EACH ITEM.

Number

Criterion of :

Test. Cases. 7 Item numbers

: 1 |2 |3 |4 s |6 |7 |8 |9 |10 |11f12 |13 |14 {15 |16 [17|18]19 |20

65 and 36 - 1.81{1.50}1.83|1.47|1.69 |1.22|1.67|1.75|1.42{1.40,94]1.82|7.14].75|1.03|2.75].92 |.78]1.061.22
over- | | ‘ 1 |
o | | ‘ - ,
35 - 64 | 89 [1.89|1.26[1.67]1.02|1.49] .91|1.60|1.56|1.111.08].7641.58] .97|.56] .79{1.31].01 |.53| .84 .76
Less‘than ' : : : , ;

35 75 |.e4|1.11{1.39] .51|1.12] .65{1.60|1.28] .80| .76|.48] .99 .89|.35] .67| .771].55 |.a7| .59] .33

——

FEQ—‘
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These results are graphically represented in F}g%. Iv.
3 ¥o—~F¥=2*, where the 6- point and 3- point graphs for a

single item are superimposed, the latter being drawn in red.

In the six-group division the first group-contained on-
ly & cases. The sharp upward bends at the top left in some
of the six-point graphs were therefore not considered relié—
ble, and disregarded. The first poigt in the three-point
graphs cleérly illustrate that little relative value should

be attached to the first points of the six-point graphs.

Upward bends elsewhere, as found in the cases of Items Nos. 1,

2 and 3 were, however, taken into account,; and such items
discarded, as were also those showing tog little general fall
and hence apparently possessing too little -discriminatory

value, such as Nos. 7 and 13. .

Items numbers 1, 2, 3, 7, 13, 15 and 17 were therefore
removed. The test consequently became much shorter. In this

way the danger of graduai loss of interest and concentration

'
-

through fatigue or boredom was decreased, while the correla-

tion of the test with the criterion increased somewhat.

Some of the more difficult items of tests, while not in-

~cluded in the final version of the test proper, were later in-

troduced as an extra work sheet at the ends of certain of the
tests with a vieﬁ to later possible‘incorpofation at the
higher age levels in order to give the brighter subjects more
scope. iﬁ the meanwhile they serve a useful purpose in

the present form of the test in keeping these brighter pupils
busy and_}nterested while the slower ones finish the tests
concerned. This is of some importance in a testing system
where time limits gre not imposéd and is also beneficial for

-

disciplinary considerations.

65......Fig. IV. 3.
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Fig. IV.3. Average Scores on Figure Recall Items,

Illustrating data in Tables 13 and 14.
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CHAPTER V. RELIABILITY, VALIDITY AND SOME
OTHER PROBLEMS.

wapoammeere —
e e pmmt—

"

A coeifficient of reliability was found in two ways.

‘First, glternate items of every subtest were allocated
to two forms of the test, designated A and B. Hence two
partial scores were determined for each of our 200 hearing

subjects by totalling the score on forms A and B separately.

The coefficient of corfelation between the A and 3B
scores of our group was found to be
Y. = .921 ¥ .. 007
Ton .

, _ o 2Y¥as )
Use of the Spearman—quwn formula . Y= [ +i7;5

yielﬁed a coefficient of reliaﬁility.given by
| T = ,959

) It is to be noted that the spiitting up of the test intd

the alternate fonﬁs A and B was done only for the purpose

of determining the above coefficient, and that in practical

use the two forms remain combined as a single test.

In the second case the reliability was tested on deaf pu-

| pils. The full test was given to a group of 60 deaf children -

and some three months later the same group was retested with

—

the same test.
4

The coefficient of reliability so obtained; based on the
repetion of,the full test, is given by

T,

g o= 980 ¥ o003

Different criteria were used for measuring the validi-
ty of our test, one again being used in the case of‘our'

standardizing group of h‘ear‘ingvohildreny the others with

k]

69.cevoren..s/deaf
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deaf children. -

The South-African Group Test of Intelligencel), a test
very well standardized on eome 17,000 children, was theuﬁirsﬁ,
{This, being a typical verbal test, could of course only{ge

‘applied in the case of .our hearing group.

The coefficient of correlation between the results of this
criterion and the originai raw scores on our test was founa‘to -
be .T41. In obtaining this coefficient, the samples drawn
from different schools,as described before,were considered as

a single group. .Using standafd scores, to be discussed in

the next chapter, instead of original scores, the correlation

qwas virtually unchanged at .742.

i
1

There is, however, another way of arriving at a coeffi-
cient of correlation in'whiCh uée is made of,Fisher's method
of theranalysie,of-covariance,h Although we have shown .before
that there areapo.significant differences between the means-
of the eight sub~-groups, we might as well take into. account

2)

whatever differences do occur. . As Lindquist “points”out;-'
"what we should compute, in situatfons of this kind, is the

icorrelation within schools, rather than the total correlation".

The covariance of two wvariables is the mean of the pro-

ducts of their deviations, each from its own mean. This can

be represented by 2. o
| Van

where JC andiy are the deviations of each variable from.
‘its own mean, and N the number of cases. The expression
"sum of products" is used for > ;@é{ in this sense.
iNow, it can be shown that in the case of a sample consisting

of a number of smaller groups, the total sum of products of

70 .o......,;devietions

1). Wilcocks, Op. cit.

2). ILindquist; op. cit., p. 221.
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deviations from the general mean is made up.of two componenﬁs,
jone'being based on the covariance within the separate groups9
the other on the covariance of the group means themselves, or,
:differently put, one being dependent on the sum ofvproducts of
.deviations within.a’grbup from the individual group means,the
‘other on the sum of products of these group means themselves-—
Ithe product forreaéh group being weighted by the number of
‘cases contained in the group — where eéch mean is expressed
:as a deviatioﬁ from the general mean, The first.of the se
components may be called the sum of products within groups;
“the second ythe sum of products between the groups, so that we

may summarize all this by writing:

" Total Sum of products = Sum df products within groups

+ Sum of products between groups.

f

Now we want our correlation coefficient to be rid of the

~influence of the covariance between the means of the different

schools, a covariance which is a result of the fact that our

sample consisted of such different groups. 'Our best estimate
of the true correlation between our two variables would then be
;based on the covariance within the different schools oniy

(on the assumption that the‘correlatibns within these sghqolé
;Were homogeneous). The covariance between schools might,
While included, of course have the effect of either increasing

or decreasing the coefficient of correlation.

When deriving the coefficient of correlation the sum
of products between schools would therefore have to be sub-
“tracted from the total sum of products to leave us with the

sum of products within schools only.
The formula for the Corrélation coeffiéient
Z Ay

/Jvﬁl}dg

71-...4....}..‘/'1113}'
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;may be written és | | | o
,on =
4/2;(‘2](2

By applying this formula to individual sub-groups and then

summing for all the sub-groups, and applying the principle set

-out above, we have
- —3
: ’\/Z\‘*x;ithin Z4 '}'within groups.

groups

T

or, in words, °®

the coefficient of correlation

~total sum of products - sum of products between group

3 \/(Sam of squares within ghoups for first variable)X(ditto for

the second
variable)

' The different terms of this expression can be reduced to the

following forms to facilitate calculations:

' 1. The total sum of ﬁroducts,

Soxy =Xy - S

 where >< and 'Ey.represent original scores,

Ty and 'Tk the grand totals, and_‘ﬁd the total num-

' Yber of cases., Again, |
S XY =NIJ+3yr X Sy +§ S

where i' and 9’are the co-ordinates of arbitrary axés.and
= Vand y' deviations from these axes. A

All these quantities are taken directly from the corrélation

tables used earlier to obtain the coefficients given in

Tables 7 and 8.

OIS
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2. The sum of products between schools,

i ,

o . 7%7@ . TEQG; —tea a 718Z;~ -ujg 7;

4

where 7; is the total score of the whole first group on the

criterion test, T- the total score of the same group on our
- ~‘. ‘ T "7—" i
new test, etc. The last term, 'ébrx' , which occurs here

‘as well as in the expression for the total sum of products
above, will, of course, fall away on substitution into the cor-

relation formula, and hence may be disregarded.

!’

The sums of squares in the denominator of the correlation
formula are taken directly from the previous analysis of vari-

ance in Chapter 1IV.

|

It is to be noted that in order to be able to make use
- of earlier work, inginal raw scores were reduced in accor-
dance with class intervals previously employed. All scores
on the criterion test were.therefore'divided by 4, those on

the new test by 5.

The totals and their products required_for the between
- groups component are given in Table 15, »
TABLE 15 . REDUCED TOTAL SCORES AND PRODUCTS REQUIRED IN THE
ANATYSIS OF CO-VARIANCE (BETWEEN—SCHOOLS COMPONENT) . |

Schools |n(= no.of Tx(reduced total Ty(reduced Tx Ty
.cases ) criterion - “total test —
score . ) score ) n

1 19 211 307 3409, 22

2 16 161 272 12737.00

3 20 : 207 344 3560, 40

4 28 324 © 529 6121.29

5 34 - 361 _ 634 6731.59

6 36 419 672 7821.33

T 30 _ 327 ‘ 544 5929.60

8 17 225 340 4500,00
Total | 200 | 40810.53

173........,...,./Ffom
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From this table, we have therefore the sum of ?roducts

between groups,

Zniy ::’_42’—-—-.;{7_. —  40810.53

For the total sum of products we have
(200x12x18)+ 3202 + 12(42)+ 18 (-165).

| zzi:j->< E/: 43936.

And so the coefficient of correlation, after the remo&al of

i

the influencé of the covariance between the several school
V4 .

means, becomes

r = 43936 -  40810.53

%/ 4894.20 x 3551.64

» 750

The same procedure was repeated, using standard scores in-
stead of original raw scores of our test, yielding a still

better coefficient

T = JT773 /

- To cormect for attenuation we may use Spearman's
. /

formula

T

Xy
00, oD e
* Y Vi, Tyy.

where TBC,XZ is the reliability of the criterionvtest, which

is .933) ang .fg.ﬁa

we have found to be .969.

the reliability of our test, which

o0 o)

- » Y‘ oy i . e .814_
x Y @/.93x.969 -

. | TAieeeeunnesee./This

3). Wilcocks: Op. cit.
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This would ﬁe the true correlation if the two tests
were both made infinitely long and therefore infinitely réii—
abie. .A coefficient so obtained would, hoWever, not apply.
to the tests as they stand. A betfer measure of.the validiu
ty'of our test would therefore be to make a correction
only for the degree of reliability of the criterion, so that
we obtain the correlation coefficient between our test as
it stands and an infinitely reliable or infallible criterion.
Thus we then have a result corrected for errors in the cri-
terion but not for errors which would appear in the new test

/

in actual use.

In this case we would have
Y —_ __iéﬂL___
Do Y ’\/-Y‘
x, Xg
L1713
,\/093 ’

a—

= ,802

We now have %o consider the reliability of this coeffi~
cient. When the true correlation is high, the distribution

of r's from samples is skewed and the use of the probable

4)

error method itself not reliable

According to Fisher, the function
/I [+ T

= = fog —

Z T7 % Tor

is almost normally distributed, howevef9 for any value of r.

The standard deviation of the distribution of =z is given
iz _ VN-g
In this case (r = .802), using Lindguist's Table 14 (p.215)

we find
Z =1,104228

B P =

. 4). Lindgquist, op. cit. p.212
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' We next have to determine the limiting values of r be-

tween which we could be confident that no less than 99% of
such r's will lie, or within which we could be confident

"at the one percent level" that the true r 1lies.

Of the area under the normal curve 99 percent lies with- -

in -~ 2.576 6 above and below the mean. This means that the

-difference between the observed and "limiting" z, expressed

as a normal deviate, must be 2,576,
. _ \

i.e., Z,-2Z, = 2,576 6, (where Z, de-
notes the hypo-
thetical, limiting
value of z , and

Z o the obser-
ved value.)

and, as
) /
o -
V2OO - 3 , ‘
= . 0712 ,
... Z = 1.1042 + (2.576 x .0712)

1.2876 or .9208

1l

The values of r corresponding to these values of Z ,

obtained from the same table, are .,858 and .726

Hence, r = .802 +

. 056 }
or - .076 at the one percent level,

+ + + + +
For our second test of validity use was made of teachers!'
Judgment of the intelligence of thelr pupils. This test

was applied to the results obtained from deaf children.

*Each class teacher was asked to classify his pupils in

five categories, Qiz., very bright, bright, average, .

T6 ¢eveveenenconesss/dull
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dull, very weak. These pupils were also classified in
five similar categories on the basis of the test results,

. and -the coefficient of contingency for these two systems

5)

of classification determined. from Pearson's formulg” ’:

e —

0 "W//fgﬁz |
= A XE
N+ X" . -
where (}M _ j; %})2
NN Xy N F
/\/L Faty |

‘N

n
2k
1

3 S

This formula is reduced by Holzingerg) to the form

\

where

This was done for each school for the deaf separately, as
the standards of classification differed so widely between

schools that it 'was out of the quéstion to pool the results.

The coefficients of contingency obtained are given

-

in Table 16 .

TT veeeeee..,/Table 16.

'

5).,. Pearson,K ¢ "On the Theory of Contingency and its

Relation to Association and Normal Correlation",.
Draper's Research Memoirs,_Biometric Series I, 1904.

. 6). Holzinger, K: "Statistical Methods for Students in
Education", Ginn & Co., 1928.
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TABLE 16 . COEFFICIENTS OF MEAN SQUARE CONTINGENCY BETWEEN
TEST RESULTS AND TEACHERS' JUDGMENT, IN THE CASE OF DEAF CHILDREN.

School | Number Number Coefficient
of pupils tes- of Race: of
ted: Classes: . Contingency:

St Vincent School

Johannesburg 87 10{ European .603
Skool vir Dowes ,
Worcester - 192 22 European . .490
‘School for the . :
. Coloured Deaf, 90 8 | Non-Euro- . 636
Worcester pean
(various)
Dominican School 174 18 Non-Euro- . 514
for the Deaf,
‘ Wittebome. - i ?varlous)
Kutlwanong ' 28 3 Bantu .690
.School: for the —
] Deaf ? :
Roodepoort.

|
|

;The probable error was worked out in one case, the first named

lin the Table, as an eiample, and found to be .OO667)
| o
‘ There are several points to be noted about these findings.

- Some of these are the following:
1. The maximum value that the coefficient -of contingency can

T8 es oo oeconnnonns /éttaln

7). ‘The formula for the probable error of the contingency used

was as follows:
6745 / “/‘;ZS ]
VN L ('ﬂb

: wher.e | ¢2_ = }4[(7[‘“;( fva/l\l)

and , j3:: —_— (y;v f;f;/4&)3‘
| % Z (Jf*y / It J) ;.

Holzinger, op. cit. p.278.
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attain in a five-by-five table is .894.

2 In thevcase of any one school we are dealing with the
subjective impressions bf different teachers of different
claéses° Hence there is no commén standard of judgment.
Standards differ as a result of individual differences in

, intelligencé, temperament, character, experience of teachers,
as well as of differences in the average ability in different
classes., Obviously the effect of this diversity of judging
standards willvincrease with an increase in the ﬁumber of
classes and hence of judges concerned in the classification
of the different groups. This is very evident in the case
of the second school in the above table when compared with

the others.

3 There is a further particular complication arising in .a
school for the deaf. In these schools the main and primary
goal of all teaching can be regarded as language attainment:
to give the pupil the ability to read, to 1ipread, to épeak,
to‘express himself in language symbols, whether written or
spoken, As all teaching is thus concentrated on and around
language, 1t is consciously or subconsciously by language.
attainments that'the child is primarily judged by his teaéher.
Now, itvis the social and sociable type of deaf pupil who
picks up languagé much more readily than his more reticent
fellow. It is this sociable type, extraverted, full of
Self—confidence, imitative by'nature,'eager to please, un-
fhampered by self-conscious shyness and fear of blundering,lwho
almost invariably makes a better impreésion than his native
'intelligence-would warrant. Conversely, the reticent, shy,
self-conscious child is very often inteilectually superior
but realises his defect more, is more difficult to reach and
to draw out, thus gets less practiée and makes 1n general -

a ﬁoorer showing in speech and other language attainments.
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8)

- This factr is pointed out and emphasized'bj Snyders-0Oomen
This was also our own experience when discussing individual
cases with teachersvand enquiring into the grounds for the

| rgspective classifications.  So, for example, we founa in

one instance, Where.fifteen cases showing a wide divergence
between teachers' and test classifications were discussed
with the teachers concérned, six cases where good_or poor
speech waé cited as the reason for the classification. On
further enquiry it was often found that a child élassified ~
as of poor intelligence on account of poor speech was doing
very well in arithmetic and vice versa! (In passing it

may be mentioned that amongst the remaining nine of the abové
fifteen pupils, there were cases of poor eyesight; "difficult"
behaviour and other irrelevant factors which were evidentl&

influencing the judgment on intelligence).

~

For reasons similar to the above, the child with some
useful residual hearing is very often placed.in a higher
category than he deserves as a result of better language de-

vélopment.

4, As many deaf children first come to school much later
than normal;-there is often a wide range of ages in the

same class; the tendency is definitely for the range to be
wider than in schools for normal children. While the clas-
sification according to test résults was based on I.Q.'s de-
rived from these.reéultsgz so that the'age.factoeras elimi—
nated, many teaqhers seemed unable to make due allowance for

these age differences in forming their estimates of intelli-

gence. We had some flagrant examples of this. If

o0 S ./A

8) Snyders—Oomen, Op. cit., p.68. -
9) See next Chapter.
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A cahnot reachsthe same standard of achievement as B in
thé same class, who may be five yéars slder, A is judged
to be inferior to B in intelligence although he may be doing
very much better than B relatively to his age. It is in-
teresting to compare Terman's findiﬁgs in this connection.
He found the correlation between I.Qa*s oh the Stanford Revi—
sion of the Binet-Simon tests and teachers' rankings on a
five-point scale to be .48, about which he remarks: "This is
about what others have found, and is both high enough and low
enough to be significant"%o) On further investigation.he
found that the serious mistakes in cases of disagreement be-
tween test results and teachers' ratings were nearly all on
the part of teachers where children eithsr over or under age
for their school class were concerned. "Tn estimating chil-
dren's intslligence;,. ths teachers often failed to take ac-
count of the age factor", he stafes, and concludes that "the
disagreements betWeen the tests and the teachers' estimates
are thus found, when analyzed, to csnfirm the validity of the

test method rapher than to bring it under suspicion".

5. . It was also found, as mentioned before in passing, that
the child causing disciplinary trouble was placed lower than
he deserved for self-evident even if involuntary'and subcon-

scious reasons.

Other factors influencing such a subjective criterion
as teachers' estimates might be mentioned but the above are

perhaps some of the most important.

Taking all this into account, the contingencies found
were deemed to be highly satisfactory as confirmation of the

validity of our test.

8l viieeveooess/AS

10) Terman, L.MThe Measurement of Infellig%nce,Harrap;.London
- 1937, .75, 764 -
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As a third test of validity the results of the group test
were compared with results from the Snyders-Oomen individual

test, for avgroup of 60 deaf pupils.

This yielded a coefficient of correlation

r = ,T46 + ,050
(The correlation between the South-African Individual Scale

and the South-African Group test is very similar:

)

r o= .7398 + .0365 ) .)

R b S T SR IR

| We also wished to determine to what extent that which -
we were measuring was the product of education and traihing‘
instead‘of the native capacity we were trying télprébe. This
probiem is of especial significance in case,of the déaf, With :
whom the degree of command of verbal language is largely bound
up with the duration of school astténdance.
Those who have only just come have no notion of verbal langf
uage andbtherefore do not possess the language symbols which
are often regarded as indispensable for the development of _
abstract thought° If mental development is rétarded by lack
of verbal language, wé would expect a decrease in this retér—
dation as the child gains command of language and practice
in its use. 'This would mean a tendency to improvement in‘
the I.Q.'s with increase in the durati'on of the educational

process.

Coefficients of correlation between I1.Q's and the period
the child has been attending school were determined with a
view to throwing some light on this problem, and are presen-

ted in Table 17. | |
82 ..iveeue.../Table 17

11). Fick, M.L: An Individual scale of General Intelligence
' for South-Africa,Bureau of EducationalPRe%eaych
retoria,
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“ TABLE 17. CORRELATION BETWEEN I.Q.'s AND DURATION OF
| SCHOOL ~ATTENDANCE.®

B — ' ' = S

| Number|Coeffici- Value of r required for significance
of ent . '
_ - {Cases |of Corre- At the 5.percent | At the 1 percent
School lation. level , -level
St Vin- . ,
~cent 80 |-.026 .220 A . 287
Johan- . .
nesburg.
Skool
vir . ’
‘Dowes | 180 |.0603 .148 .193
Worces- I o
i ter
!
%

'Only'those who have been at school not less than one year but

not more than twelve years have been included.

The correlation coefficients obtained are quite evidently com-

pletely insignificant.

From these results we conclude that that which our test
measures is not to any appreciable extent influenced by schooling

or even by language mastery.

The problem of the influence of language was also studied

from a different angle,

Pupils in a school for the deaf may always be classified

. iﬁto two categories: those who acquiréd any language-they possess
.entirely through artificial teaching énd training and those who
acquired their language by natural means. The first cléss in-
cludes all those born coémpletely deaf for all practical purpo- .
ses, those who lost their hearing and so their language very
early, usually before their sixth year, and those with some re-
sidual hearing which; however, they do not utilise for some

)

reason or other - probably pbor intelligence., vThe second class

83..00un veove./includes
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includes those hard of hearing pupils whose residual hearing
enabled them to_acquife at least some language, however
restricted aﬁd defebtive, in a normal way. Amongsﬁ these may
be found children with a gréater loss of hearing than some |
included in the first éategory, but utilising their little
hearing to a greater extent, possibly,'oné would surmise, as
a_result.of a more alert intelligence. (The presence of this
type here would seem to favour a somewhat.higher average I1.Q.
for this category.) Furthe rmore,we have here all pupils in
hard of hearing classes receiving normal instruction through
hearing aids. This second class also includes children Who,
although completely deaf, became so after having acquired
their language normally,and retained it notwithstanding pos-
sible deterioration in speech and.absence of further develop-
ment. This is usually the case with those who became deaf

after their sixth year.

The difference between these two categories of the deaf
is profound and is the result of all that language as a natu-
ral instrument of thought, communication and expression im-

plies.,

Biserial r Dbetween I.Q.'s and these £Wo categories of
pupils was calculated for one hundred pupils in the Worcester:
School for the Deaf, which was the only school available with
"a»fair number of pupils with natural language. 0f the group
bf 100 there were 38 possessing naturally acquired language9
while the remaining 62 had acquired their language entirely
‘by-artificial means. We found YLM = ,1601 in favour
of the group with artificial language. For significance
at the 5 ﬁercent and 1 percenﬁ levels the values of r wduld
have had to be at least .197 and .256 respectively. If
any .positive relationship actually did exist, one would

have expected it to be in favour of the group with natural

84 .. eveinonnns . /language
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language, as pointed ocut above. The result obtained, while
superficially seeming to point in the opposite direction,

merely éerves to indicate the absence of any relationship.

Again we seem justified in concluding that our test.
'appears to:be entirely independent of language ability in- so

far as such ability is depeﬂdent on the‘sense.of hearing.
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CHAPTER VI. ' THE DERIVATION OF NORMS.
e L

- The distribution of scores of the standardizing group
of 200 hearing children was skewed as shown in Table 18

and Fig. VI. 1.

TABLE 18 .. DISTRIBUTION.OF RAW SCORES OF 200 HEARING

SUBJECTS.

Score Number | S cvo T e B - Number.
Below 28 ,l> 78 = 87 1 . 26
28 - 37 3 88 - 97 36
38 = 47 | 2 98 m 107 38
48 - 57 ¢ 12 _ 108 -~ 117 - .- 35
58 - 67 17 118 - 127 | 12
68 - 17 16 128 and over - 2

Total 200

This was a result of the inclusion of @ fairly large
proportion ef less difficult items, which was done on pur-
poée to give even the weaker deaf children a chence of
gaining confidence by;fostering a sense of achievement at

the outset.

This skewing also caused an appafent tendency for the

regression between these results and those on the criterion

]
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test to be somewhat curvilinear as a result of some con-
gestion in the higher score region. To correct this skew-
ing, even if slight, raw scores were transmuted info stan-
dard T scores -by Mc.Calls methodz), assuming a normal

“distribution Ofithe-abtuaﬂ Varlable‘Seing tested, using the

" following procedure:

“From the percentages of cases obtaining the different
total scores, the areas under the normal curve and hence the
normal deviates corresponding to such scores were determined;
to thié was added 5 in order to eliminate negative signs, and

the results were multiplied by »O.

The standard scores so obtained (see Table 19) were
plotted against the original scores and the resulting graph
smoothed somewhat where necessary (Fig. VI.2).  Smoothed
standard scores were read off from this graph, rounded and

tabulated in Table 20.

88 i, /Table 19

1). TFor our original data a correlation ratio, 17 = .794

was obtained as compared with the correlation coeffi-
cient, r = .7T741. These values applied in the short
version of Blakeman's formula yielded a value of 3.684
for.JZT‘W[ﬁ?fj~7?ﬂ , which is less than 4.047, the

éritical value. Again, applied in the full formnla,
-we found the left hand side ‘171 -yr = 0679,

Whlle the right hand Sldeﬂ;ﬁ&lWhﬂ v ){ 0 r)1+1}

reduces to .07252, which is more than the value of the
l.h.s. We would therefore be justified to regard
the regression, even in the case of the original data,

as reasonably rectilinear. (Cf.HolzingeTl,0p.cit.,Dp. 183).

2). McCall: How to Measure in Education, McMillan,
New York, 1922. ‘
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TABLE 19 . STANDARD SCORES (BEFORE SMOOTHING) CORRESPONDING

T0 ORIGINAL RAW SCORES.
Origi- Horigi- lbri gi- Origi-
nal Stand. nal |Stand. nal Stand.f nal Stand.
Score. |Score §Score [Score |Score |[Score Score Score
23 | 24 54 35 || 85 46 116 63
24 24 55 35 86 46 117 64
25 | 24 56 .| 36 || 87 47 118 65
26 | 24 57 36 || 88 A7 119 65
27 | 24 | 58 37 |89 | 48 | 120 65
28 | 24 59 37 | 90 48 121 66
29 | 27 60 37 |91 49 122 66
30 | 27 61 37 |92 49 123 67
31 | 27 | 62 37 |93 49 124 | 67
32 | 27 63 37 | 94 50 125 68
33| 27 64 39 95 50 126 70
34 |27 | 65 39 |96 51 127 70
35 | 28 66, 39 |97 51 | 128 73
36 | 28 67 40 | 98 52 129 73
37 | 28 68 41 | 99 52 130 76
38 | 29 69 41 | 100 | 52 131 76
39 | 29 70 21 101 | 53 132 76
10 | 29 71 41 102 | 53
41 | 29 72 41 |t 103 | 53
42 30 73 41 | 104, | 54
43 |30 |74 |42 105 | 55 ‘
44 31 75 42 106 55
45| 31 76 43 f107 | s6
46 | 31 77 43 108 | 57
47 | 31 78 | 43 | 109 57
48 | 31 79 43 {110 | 58
49 | 32 80 44 111 | 59
50. | 32 81 ae 112 | 59
51 |32 | s 44 - 113 | 60
52 | 33 83 | 44 J114 | 60
53 | 34 -} 84 46 J11s | 61
89 i.iiieiiinn /fPig. VI.2
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TAELE 20 . . SMOOTHED STANDARD SCORES CORRESPONDING TO ORIGINAL
. | RAW SCORES.
Origi- Ori- Ori- Ori- Ori-
nal Stand.]l ginal [Standjeginal {Stand.| ginal [Stand.} ginal| Stand.
Score |Score || Score |Score [Score |Score || Score |Score || Score| Score
15 | ev |45 |31 {75 |42 f 105 | 55 135 | 78
16 o1 | a6 |31 Y76 |42 | 106 | 55 [136 | 79
17 21 41 132 |77 | 43 107 | 56 ||137 | 80
18 22 48 32 | 78 . 1 43 108 56 || 138 81
19 22 49 {32 J79 |43 | 109 | 57 f139 | .82
%o 22 50 | 33 |80 |44 110 58 |l 140 83
21 23 51 33 81 44 111 58 {1141 | 84
30 23 52 | 33 | 82 44 112 59 142 | 85
%3 a4 | 53 | 34 83 45 113 60 11143 | 86
24 24 54 | 34 1'84 | 45 114 | 60 |144 | 87
25 24 55 35 | 85 46 115 61 | 145 88
%6 25 | 56 |35 |86 |46 | 116 | 62 |146 | 89
27 | 25 57 35 87 47 117 63 147 | 90
28 25 58 | 36 |88 |47 118 | 63 148 | 91
29 26 59 |36 |8 |48 | 119 | 64 |149 | 92
30 26 60 |36 90 |48 | 120 | 65 [f150 | 93
31 26 61 |37 |91 |48 121 | 66 |
30 | 27 62 |37 92 |49 122 | 66
33 27§ 63 |37 .9z |49 123 | 67
54 |27 || 64 |38 Jou |50 | 124 | 8
135 28 65 |38 |95 |50 125 | 69
136 o8 66 |39 |96 |50 126 | 70
37 28 67 |39 |97 |51 127 | 71
38 | 29 68 39 98 51 128 72
139 29 || 69 |40 99 |s2 | 129 | 73
40 29° || 70 40 f100 |52 | 120 T4
41 ] 30 72 |40 J101 |53 131 | 74
42 30 72 41 102 | 53 132 75
l43 30 | 73 41 | 103 |54 133 76
44 31 T4 |41 104 | 54 134 77
{
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The distribution of the standard scores of our 200
hearing subjecfs is given in Table 21. and in Fig._ELL;,_
Whicﬁ shows the skewing to be ﬁuch less than before, while the
scatter éiagram appeared on inspection to conform better thaﬁ
before to a straight regression line. vThe correlation wifh

the criterion test, by the method of covariance, increased

slightly, from .750 +to .773.

TABﬂElzl-. DISTRIBUTION OF THE STANDARD SCORES OF 200 HEARING

SUBJECTS.

Score: Numbe r: Score: Numbe r:
Below 24 1 | ' 48 -~ 53 46
24 - 29 3 54 = 59 a
30 -35 14 60 - 65 20
36 - 41 22 66 - T1 10
42 - 47 41 . : 72 - 17 ‘ 2

b Total 200

The correlation between standard and original raw scores

was found to be represented by a coefficient of ..985°

The sccres on each subtest was also scaled in a similar
way and the standard scores so obtained for the different sub-
tests then totalled to obtain another version of a standard
general total for each child., The results so obtained were
found to agree very closely with those obtained before. The
correlation with the criterion test remained virtually un-
changed and the rectilinearity of the regression was not at
all improved. This alternative method was discarded on
account of the complication and increased labour it introdu-
ced into SCOring in practice, hence the voluminous figures
are not included here. We found that standard scores as ob-

tained from the full tdtals gave the relative standing of
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_ pupils with sufficient accuracy for all practical purposes,

+ + + + +

o

The most useful way‘in which to express the results cf
a general intelligence test is still in the form of Intelli-
gence Quotients, provided the information conveyed by such a
single indéx is regardéd, with the necessary reservations, for
what it_is worth, and not misused to draw unwarranted conclu-
sions. Unfortunately - for our present purpose - there are
not enough deaf pupils available in South-African schools for
the deaf for the empirical standardization_of norms for the

different ages.

To obtain provisional norms of I.Q.'s for our test two

different methods were employed,

The first method was based on the regression of the new
test standard scores on the criterion scores as found with our
standardizing group of hearing subjects. We have alfeady
shown (footnote, page 86 ) that the data even in original form
may be regarded as yielding linear regression. This is even

more pronounced when using standard scores.

The coefficient of regression could be obtained in the
usual way by substituting in the formula.

_ . &

,ch Ja(y' 6'3

the values of the right-hand factors. (These values were
obtained in the course of calculations in connection with the

correlational work earlier.)



=)

- 94 -

We thercfore have
f 20004’

bxg ST73 9,738

1l

]

1.591

Our best estimate of the true regression, since we are
justified in assuming our eight sub-groups to be random sam-—
ples from the same population (see Chapter IV), would however

be the average regression within groups, expressed in the form:

2_: products within grdups’
S . |
d > squares for the ¥Y-distribution, within groups.

E products ( total ) - ‘Lproducts between groups

R > s uares  within grou
£, 54 y g bs
Substituting the values,based on standard scores and full
criterion scores,that were used for arriving at the value

r = .773 in Chapter V, we have

29349.08

N
*J 18390.96

It

l

1.596

The regression equation then becomes

X = 1.596y + a.

Substituting the values of the means, through which the line

passes3>, we have
44,500 = (1.596 x 49.615) + a ,
whence a = - 34.7,

so that the equation finally reduces to

X = 1,596y - 34.7.

3). G.U. Yule: An Introduction to the Theory of Statistics,
13th edition, London, 1948, p. 313. ,
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The graph of this equation is given in Fig. VI.4.

By means of this equation, the scores of our test can be
transmuted into scores on the criterion test, for which z

full set of I.Q. norms \is available for all month-age-groups

from 120 to 192 months,

Our regression line was based on the chronological age
. N
groups 10 to 12 years only, but was assumed to hold for othexr
ages as well (see discussion in connection with tha second

method. )

1

This method is to a2 much greater extént dependent on the
criterion test than the second method, to be described further
on. One disadvantage was that in this case we could not pro-
cced beclow the ten-year limit as the criterion norms only £o
down to that age group. This was one of the reasons why this*®

' mefhod was discarded in favour of the second method.  Conse-
quently the full set of norms based on the regression--method
is not presented here, | However, thec coefficient of correlae-
tion between I.Q.'s obtained by this method and thosc obtained

. by means of the later method, for 100 cascs ranging in)age
from 120 to 192 months, was found to be .962, although in cx-

- trcme cases, 1.e. at high I1.Q.'s and for low ages there wWas

'~ some noticeable divergence, differences of up to cleven points

between results from the two methods being found.

In the case of the second method, deviations, in terms
- of normal deviates from the mediens of the respective age-
groups, werc expressed in a form similar to the conventional
, I.Q.
3 The procedure was as follows:
ISub—groups were formed of the chronological age groups of

10, 11, and 12 year-old children of our standardizing group.

(Chronological ages of two cases were not available, so that

96 4 eeeernns . /Fig. VI. 4.
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\

the total number used was 198). The median mentz2l age of

cach of these groups wais determined by means of thelr scores

on the criterion test,for which age norms arc available. The
p :

- median standard scores on our ncew test were then considerced to

be the score representative of cach of these threec mental ages.
Such & score for such an age would thcerefore represent an
o

I.Q. of 100. The data are given in Table 22,

TABLE 22, MEDIAN MEWTAL AGES AND SCORES FOR SUB-GROUPS.

No. of
Sub~-group.{ Cases. Median Mental Age.} Mcdian Standard Score.

1 59 132 months 45
2 75 155 " 51.5
3 64 164 " 54

A graph was then constructed with ages in months measured along
the abscissa and‘sfandard gcores, together with the correspon-
ding original raw scores 2long the ordinate. The three points.
representing the median scores for the thrcece median mental

ages of our sub-groups werc plotted and found to lie in an
almost perfectly straight line. This line was named the I.Q.

loo-—lil’le °

The frequency of the occurrence of different I.Q.'s in
an unselected samplzs of children has been determined by
Terman4)e The normszl deviates from the median correspon-
ding to these frequencies cxpressed as percentages were read

from the well-known tables of the normal curve. In this

o P N4 (£ 4

4),Terman,LéM:The Measurement of Intelligence, London, 1937,
P, T78.
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way 1t wés possible‘to determine. the normal deviates corre-
sponding to the different I.Q.'s. E.g., an I.Q. of 92 was
found to correspond to a deviation of -.6758 . Such a
deviation was then marked off below the median points of the
three sub-groups, the straight line joining them being named
the I.Q.-92 line. By simple interpolation the standard
scores representing an I.Q. of 92 for the different interme-
diate ages lying between the threc known ages could be read
off from the scalc on the ordinate. These values could be
transmuted into original raw scores‘by means of Table 20
Hoﬁever, the original score values were now 2lso marked off on
the ordinate of thé.graph,'so that the values could be read
off directly.. By a similar procedure other lines .represen-

ting other I.Q. valuecs were drawn.

Purely tentatively these lines were produced beyond
the limits of the median mental ages of our three groups, and,
on the assumption that they would remain straight,extrapola-
ted values could be found. The graph obfained in this way
and from which I.Q.'s corresponding to different scores at
different ages can be read off, is presented in Fig. VI.5
in simplified form. The complete form will be found in

Part IT with the tcst.

This graph, and values derived from i1it, are offered
here as provisional approximations until such time as em-~
pirical norms can be established. Nevertheless, I.Q.'s found
by means of the graph for deaf pupils of éll ageé between
approximately 8 and 16 years were used for the determination
of the coefficients of contingency presented before, in

Chapter V, and which proved sat$ifactory.

It should be noted that "I.Q.'s" obtained in this
way, by comparing the score of the individual with the per-
formances of others of the same age instead of with the arcr-
rage performances of other age groups, do not gquite conform

99 viveesee. . /Fig, VI. 5.
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to the Gefinition of the intelligence quotient.  For ex-~
emple, 2 child of 140 months, scoring 110, would according

‘to these norms, have an "I.Q." of 114. His mental age
\Would however be 177 months, so that,’ffom the definition,
his I.Q. should be %Z% x 100, i.e., 126. This discre- °
pancy seems Yo be g cinsequence of accepting Terman's table
‘of the frequency of occurrence of the different I.Q.'s. For
jthis reason we Were careful to state that our results are

expressed in a form similar or analogous to the conventional

I.Q., not identical with it.

Something similar occurs in the norms for the South-
iAfrican Group Test, which were derived in a éomewhat similar
imanner, apparentiy aiso making use of Terman's findings.
Taking as a random ekample'the case of a child of*120 months
with a weightéd total score of 62, and referring to the
graph of norms52 we find an I.Q. of iSO, From the same
graph it appeafs, however, that 62 is the average score for
192 months,; so that this child has a mental age of 192 months,
according to which the I.Q. shoulé be ;22 x 100, i.e. 160,
by definition, +e0 |

It is not our intention to discuss this problem in full

at this point, merely to point out the fact of its existence,

and to have the nature of our norms clearly understood.

. There are certain advantages attached to fhis-méthod.

lf the youngest group tested in standardizing is, as in our
case ,the 10 year age group, it wodld be impossible, using
the ordinary I.Q. formulae, to assign an I.Q. to a 10 year
'old child scoring below the average, as‘there would be no

lOl,.......,..l/horms

'5). Wilcocks, : The South African Group Test of Intelli-~
' ence, Description and Directions,
%Second Revised Edition), Pro Ecclesia,
Stellenbosch, 1942.
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|norms of average I1I.Q. :é‘g;iéw thgf‘;éejby which to de-

itermlne his mental age. Similarly 1t‘would not be pos-‘
lsible to determine I.Q.'s of children in the highest stan-
:dardlzlng age group who score above the average of their
|group. These llﬂltatlons do not occur in the present

}method° ’
|

| The distribution of the I.Q.'s - obtained by this
{method - of 289 European decaf children between the ages
!of 8 and 16 years inclﬁsively, is given in Table 23.

and Fig. VI,6,Whereeznofmal curve 1s superimposed. The
mean of this group of deaf pupils ﬁas found to be 98.533

-~ an interesting finding in the light of the controversy

about the intelligence level of the deaf as discussed in

;Chapter I - , and the standard deviation 14.52. The ap- .
| plication of the test of goodness of fit yielded the val-

~

| [

‘ue 11.3108 for f}é , from which, since 8 fregucncy

| .

| ,

"TABLE 23 . DISTRIBUTION OF I.Q.'s OF 289 DEAF PUPILS, 8 TO
| 15 YEARS OF AGE (DIFFERENT SCHOOLS TOGETHER).

!

Number | Percentage | Number | Percentage
I.Q. of of I.Q. of of
Cases. Total. Cases Total
Below .
! 70 9 3.1 100-109 84 29,1
. 70-79 22 | 7.6 110-119 39 13.5
| 80-89 32 11.1 120-129 20 6.9
!90-99 80 27.7 130 and 3 1.0
, over
| : :
’ Total 289 ' 100
6)

groups were used, and by the use of Pearson's Table XII

| | | 102, 0nn.. ... /Fig. VI. 6.

| 6). As reproduced by Holzinger, op.cit., Table 59, p.248.
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%e find the vaelue of [ = .128. This means, in Holzin-
ger's'words, that in 128 cases out of 1,000 trials we should
get, in random sampling, a fit as bad or worse than that
ﬁhiCh would be obtained if the real distribution were repre-
%ented by the normal curve we fitted. While this fit can-
hot beAregarded as good, since the value of }) ié less than
L2, it is certainly not so bad as to warrant complete rejec-

ﬁion of the applicability of the normal curve to. the data.

‘ Pearson's method of moments7) was then applied to a
distribution of 307 scores of deaf children (the same group
as above with the addition of 18 cases of another school).

The first four unadjusted moments were found to be

v = 0
j v, = 1.926
i Y, = .5395
' v, = 11.7809.

; - 8
lAfter adjusting by Sheppag's corrections,) the moments be-

icame’
| M, = 0

' M= 1.,8793
| S, = +5395

!

M, = 10.8288.

| From these Pearson's Constants were derived and found to be:

| - .0 - +
| /3, = .O4385}and /3, = 3.066 £ .036.

i + .018

104 seveenoneeses./Taking

- 17). Holzinger, op. cit., p.338 f.

: 8). Sheppard, W.F., Procecdings of the London Mathematical
: Society, Vol.XXIX, as quoted by Holzinger.
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Taking as criteria for 2 normal curve9> that

'../@, should be = O
and ,@2 should be = 3
/o

we find that our values, while very nearly satisfying the
second condition, do not comply sufficiently well with the

first.

‘ :
A measure for kurtosis is given by

T =/ 3 B
which here becomes 3.066 — 3 = .066, an insignificant

| |
value, so that we may conclude that in this respect our dis-

tribution is quite normal.

The value. of , found indicates some appreciable

(A, (a + 3)

skewing (the expression =4 ~ may be taken as
' e (;/31' b5, - 9 )

a measure of skewness, its value here being .1047)102

A possible explanation for this skewing is to be found
in the fact that our distribution consisted of the scores of
pupils of threce different schools, between which there might

conceivably be some systematic difference.

We therefore studied the case of the largest sub-group,

consisting of pupils of 2 single school, by itself. The

;105 eeeeeecsoeso/distribution

9). Brown & Thomson: The Essentials of Mental Measurement,
' Cambridge, 1921.

;lO). Calculation of Pearson's further constants, ﬁiland ffl

' . yielded the values ,00045 and,02184, from which 1t
appeared that a curve of Type IV would provide a better
fit. This does not differ very much from the normal
curve.
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distribution of scores for this school is given in Table 24 .
énd Fig. VI. 7. (Pupils in special classes for the men-

‘ ﬁally retarded were excluded).

TABLE 24 .DISTRIBUTION OF SCORES OF 180 PUPILS FROM ONE

SCHOOL.
' No of | Percen-| No of »
I.Q. Cases.| tage. I.Q. Cases. - Percentage.
Below ' '

70 3 1.67 100~109 57 : 31.67
70-79 | 9 5 110-119 | 22 12.22
80-89 | 20 11.11 | 120-129 | 10 5.55
90-99 57 31.67 130 and 2 1.11
) over
i . Total 180 100
: . 1 |

In this case the mean was 99.96, thé standard deviation
12.98 and the wvalue of 7{?‘ 6.954. The value of P
corresponding to this >CL and.eight frequency groups was
found in Pearson's Table of P to ve .436. ' According

11) a ]D of .2 or more can be taken as in-

to Holzinger
;dicating a good fit.  We may therefore conclude that in
_this case the distribution of I.Q.'s, as_obtainedlby means
:of our norms, very satisfactorily conforms to a hormal

distribution.  This provides further wvindication of our

method of derivation of norms.

In Table 25 and TFig. y;ig' the actual averagé
‘scores o?tained by the different age-groups of the European
‘deaf children tested are compared with the average (IL.Q.
ElOO) scores for the same age groﬁps as read from ouf graph of

lnorms. , 106 vvveveun..../ Fig, VI, 7.

'11). Holzinger, op. cit., p.247



- 106 -

T 60
N .
//’G\\
/
T 50
=N
io
gq
440 :°
.
Lo
]
s /
+ 30 W™ K
70 80 - éo ; 100 co 110 120 130
I. Q. 's,

Fig, VI. 7. Distribution of TI.Q.'s. of 180
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|

TABLE 25.. MEAN SCORES OF DIFFERENT AGE GROUPS OF EUROPEAN DEAF
'CHILDREN COMPARED WITH NORMS FOR THOSE ~ AGES.

: Average Number | Actual Mean Diffe- Stan-
Age Groups.| Age in of mean Score rence dard
months Cases. | Scores as in petween | Devia-
: - | obtained | Norm- | last two| tion -
| Graph. | columns | of ac~
tual
- . scores
8 yrs. 102.8 02 57,4 61 | -3.6 4.715
9 yrs. | 113.3 19 69 68 | 41 6.359
10 yrs. | 126 25 | 73.6 79 | -5.4 | 6.025
| %i yrs. 137.6 21 85 86.5] -1.5 £.967
%2 yrs. 150.2 24 86.5 94 -7.5 3.545
13 yrs. | 162 32 100.8 102 | -1.2 4.521
14 yrs. | 173.7 29 106.2 | 108 | -1.8 3.817
15 yrs. . | 185.8 26 109.2 113 | -3.8 3.206
16 yrs.and ' _ '
- over - 78 111.7 116 -4.3 2.172

'Onlyvin one case, the 12 year group, the difference betweeh fhe
mean of the scores.actually obtained andvthe norm for the same
age—-group exceeds twice the standard déviation of the actual
écores of the group. The general trend of agfeement 1s as
élose as can be expected with the small numbersvin the different
groups, and considering the fact that we are'compéring deaf
Agroups with norms deduced from hearing subjects. It is to be
noted that the differences between norms obtained by extrapo-
lation (i.e.; by producing the I.Q. lines beyond thé limits of
- our standardizing groups) and the corresponding actual averages
ére no greater than the aifferences in_the case of the 10,11
and 12 year groups,'which were the chronologipal age groups of
éur original standardizihg sample of hearing children, and for

which ages the test was originally intended, nor than the

'109.....,........./ﬁifferences
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: differences in the case of 132 months, 155 months and 164
months? the médian mental ages of our standardizing sub-

- groups.

We conclude that the provisional norms for all ages,
from eight to sixteen years, render reasonably useful re-

sults in practice.

It should be clearly understood that the norms as pre-
sented here are based on those of thevSouthmAfrican Group
:’TeSt of'Intelligence, which; at the time tyis research was
. under way, was the best standardized test available for

South African children.

Should any adjustment in the norms of the latter test
eventualiy prove necessary, the norms of our test would be
influenced and would have to be adjusted accdrdingly, In
the meanwhile our norms should be regarded in the light of
the deliberate acceptance of the South African Group Test

norms, &as they stand at présent.



PART II ---- THE TEST.



!
l
3

- 110 =~

PART IT.

INTRODUCTTION. \

It is perhaps necessary once again to urge great caution

in the interpretation of test results.

Even with a test of reliability as high as that of the

present one, any one at all conversant with psychological

testing should know .that in any individual case a quite con-
siderable variation in the quality of perfaormance on diffe-
rent occasions may occur, no matter what measures are taken

to standardize circumstances and procedure.

It can never be emphasized enough that no binding de-
cisions, affecting an individual's whole course of life, such
as exclusion from school on grounds of menfal deficiency, or
placin; in a special class for the mentally retarded, or even
labelling a child as dull - or bright, for that matter, -
should be 6ased on the rcsults of a_single application of a
particular test. Yet this is a course of action that is
still too often followed in our schools and appcars to be

routine procedurc even with some psychologists.

It is not fair to the child.

Tt is not scientifically correct.

It is simply not good enough.

We cannot here discuss the impossible and unfortunate
.situations‘that sometimes arisce in consequence, nor the

irreparable harm the child may suffecr as a result.,

The psychologist, even the author of a test, shoﬁld

always retain a wholesomec critical, even somewhat sceptical,

111,00 e /attitude
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attitude towards 2ll tests; including his own. Intelligencs
tests are useful instruments,.but they are not infalliblee-
The test score is the outcome of the interaction in a given-
situation of many factors, of whioh the test itself and the
hypothetical "native® intelligence of the subject are two,

but by no mecaens the only two.

Wrong decisions arrived 2t on the basis of an incorrect
test result may not be very frequent. When they do occur
we may dispose of tﬁe matter as-an unfortunate exception,
with a shrug and é "sorry, jﬁst too bad" - attitude; The
individual child concerned, hovever, has only his single
life to be made or marred. And this life cannot be repeated

after having been spoilt by an inexcusable mistake on the

part of authorities that should have known better.

A group test of intelligence is primarily intended as 2
survey méasure7 fo give a general indicatioh of the intellec-
tual capacitics of the group and its distribution in the
group. It has never claimed the ability to give a final
verdict in individual cases, and should not be so used. The
group test is, however, very useful in showing up those cascs

that need further investigation.

. We recommend the following as routine procedure in tes-

ting, whether of deaf or of hearing school childrens

1. A group test, such as the present one, is applied

to the class or group under standard conditions.

2. The class teacher's own judgement, based on im-
pressions derived from daily contact and observation
of the children as well as on written class examinations

is also recorded.
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3. All extreme cases, 1.e. either borderline or below
normal (or exceptionally brilliant, if desired) are

set aside for further tests.

4. All those cases that show a marked discrepancy
bétween teachers' ratings and ftest results, especially
whére.a good subject, according to test results, is
doing poor work,.according to teachers' ratings, are

also markcd for further study.

5. The special eases under 3. and 4. are now all given

individual intelligence teétsg preferably at least two
different tests at an interval of about one month,
Conditions of health, possible environmental circumstan-
ces engendering emotional disturbance and tension, and
any other factors that may adversely ihfluence achieve-

nent on tests, arc in the meantime considered, and,

where possible, alleviated.

Any final conclusidns.about the intellectual status wifh
implicatibns for placement in classes, éhanges in curriculum,
decisions about future courses of study or choice of vocation
in these special cases should always be based on the results
of no fewer than three different tests taken at fairly long
intervals, together with the considered opinion of teachers
concerned. Afterwiards such cases should be ;e-examined
af least‘anually, always with an open mind and willingness

to reconsider the previous verdict.

Finally, let the obvious be stéted once more: that
success and progress in any individual case is not a func-
tion of intelligence only; that there are many.other,factdrs
and aspects of the personality that nced to%be taken into
consideration; and that any decision aboutva child's future

’
should take account of the whole picture.
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INSTRUCTIONS FOR ADMINISTERING
THE TEST.

Beoklets are dlstrlbuted and the children helped

: where necessary, to fill in their names and other details re-
quired. This also provides an opportunity to see to it that
everyone is furnished with a good pencil, well-sharpened.

Rulers are best removed. Erasers should either he provided
for everyone individually, or else prohibited altogether. We
prefer the latter, as erasing and ruling easily bgcome a most -
time-consuping nuisance and a highly infectigus disease.

Provide egch child with a loose sheet of c¢lean paper for cove--
ring his work. .

TEST NO. I, FOUR DOTS:

Holding up a booklet, show the children to turn to
the page for Test I, '

. Draw four large dots on the blackboard, about a foot’
apart. To oene side draw several rows of four smaller dots
each, to serve as examples. Obtain the full attention of
every child, Hold up the blacgkboard pointer to indicate that
it is the instrument about to be used. Standing well to one
side trace a curved path from one dot to another with the
pointer, pausing a moment on each dot, at the rate of about
one per second, in the order indicated in. the first example
below. On completion, lay down the pointer; and hold up a
piece of chalk in its stead to indicate that it is now the
chalk's turn to be used. Go to the first row of smaller dots
* om the sgide and repeat the movements of the pointer but this
time by drawing a clear line from point to point. It does
not matter if the reactien at this stage remains blank. Repeat
the process for the second and third examples, watching the
dlass carefully the while. By this time the majority would .
Probably have indicated, by facial expression if nothing more,
that they have discovered the meaning ef what is going on. -
Proceed to further examples but now call children to the board
to do the drawing, being careful specially to call on those who
seem to be somewhat uncertain. The examiner must convince
himself absolutely that every child understands what is required.
If, after going through the six examples provided, there seems
to be any uncertainty left;, any or all of these examples may
be repeated, and if necessary, further easy examples improvised,

o
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EXAMPLES :

| | AR

1234

/L ¢

(’\\Q / 34/

When satisfied that everyone understands, erase all
examples on the board, leaving only the four large dots for
pointing. Now indicate yourself, the pointer and the four
dots on the board, and then the children, their pencilg and
the first line of dots in the booklets, the suggestion being

something like: "First I, with this pointer, trace the line
on the board; then you, “with your pencils, do the same on the
first line of dots on your booklets”, Repeat if necessary.

When going up to the board for the first item, take another
look at the- class. It will be seen that most of the children
have their pencils nicely poised in their hands, ready to do
the tracing of their lines, simultaneously with the examiner's
pointing on the board, Hold up a pencil and lay it down on
the table. Repeat if necessary. Indicate that they should
all lay down theirs, See that this is done! Point at the
class and hold up the flat hand, %o indicate that they must
wait; then point at yourself to signify that it is your turn

first. While doing the tracing on the board, the examiner
should stand in such a manner that he can keep his eye on the
class. However, once they understand there is rarely any

further trouble; although they often forget to lay down their
pencils unless they are reminded before every item, they rarely
attempt to use them prematurely.

The'items of the actual test are given below in
numerical form, The dots should be mentally numbered from the
left. A1l left to right motion must be traced above the line
of dots, all motion from the right to the left, below,. Only
touch the board on the dots. The lines between should be
. traced just off the surface, While the children draw one item,
memorize the next by numbers, but be very careful not to give
any indication that the dots are numbered.
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Do not, e.g., allow the Yips to shape the words for the
numbers soundlessly. ﬁey can read your lips! Allow
sufficient time for evepyone to finish his own tracing.
Do not repeat any itemg See that each child covers his
effort with' the loose sheet provided. Before demonstra-
ting the second item, hold up a blank booklet, hold up
two fingers, then p01nt to the second line of dots.

If there are more than ten children in the group,
asolstance will be required. We found one assistant for
every ten to fifteen children very useful. Every assis-
tant should move about among the group allocated to hlm,
and see that the children draw on the line corresponding
with the number of the item, see that they cover their
work, lay down their pencils; but, of course, under no
circumstances render any help with the actual task. Any
approval asked for should always be given, no matter how
wrong the effort may be. Those who heoltate must be en-
couraged to make an attempt. Never, in any way, indicate
that an effort is wrong.

: These latter remarks apply to all the tests,

TEST TITEMS:

(1) 12341 (7) 13241
(2) 14302 | 8) 123421
(3) 1423 (39) 13242
(4) 14321 - (10) T 2431
(5) 123431 (11) 134212
(6) 1342 . (12) 124314

TEST NO. 2, COMPLETION OF SYMBOL SERIES:

1 Irmediately the first test has been completed

hold a booklet, turn over the page to the practice-page
for test number 2 and let the children do the same.

Do the first example of the practice page on
the blackboard as follows: first copy the example as it
stands; now trace, with the finger, the successive dots
and slanting lines slowly; pause at the blank rectangle,
and, with a puzzled expression, make a gesture of enquiry;
repeat, then, with an air of glad discovery, diaw in the

et /missing
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missing dot, Indicate to the children that they now
have to do the same for the same 1item on the paper in
front of them. Proceed in the same way with the second
example. In this case there will probably be volunteers
to supply the missing figure. If one fails, let another
try. The method of demonstration varies somewhat with
the nature of the items. In No. 3, e.g., point to the
first rectangle and hold up one finger, to the second,
holding up two flnﬂers, and so on. When ccming to the
blank there is always a pause and the gesture of enquiry.
In the case of No. 5, point at the first figure, stand
facing the class and'stretch out the left arm; then
point at the second figure and stretch out the right arm,
and so on. Always repeat the performance, once or as
many times as may be necessary. Do not, as a result

of the many who may have caught the idea and give expres-
sion to their eagerness by snapping fingers, jumping

up or shouting, lose sight of the one or two who may still
be in the dark. In the case of gll the items after the
first, call on children to come to the board to do them,
and as soon as each item has been completed on the board,
let everyone do the same item on his booklet. It will
be very rarely necessary to do more than four items on
the board. Then indicate that they have to proceed on
their own. The examiner and assistants now move about
amongst the children and should render any help that may
be required in the actual solving of items, Do not merely
fill in the missing figure causing difficulty, but try te
make the child see the principle wwolved in that special
sequence., Items numbers 6 and 7 are the most difficult.
After allowing the class to struggle with these for some
time, call their attention to the board and solve them

as before. In number 6, e.g., lay a pencil on the first
arrow, pointing in the same direction,; then move the
pencil to the next figure giving it a quarter turn, and
S0 on. Now hold up the pencil in front of the class

and perform the same turning motion by guarter turns.
After, say, three clockwise quarter turns, do one back-
wards, i.e., anti~clockwise, pause slightly, then shake
the head violently to signify that this would be very
wrong. Make a fresh start and carry through Repeat
if necessary until fairly general reaction is obtained
and a volunteer supplies the correct solution. Better
clagses may, of course, not find so much difficulty

with these two items, In such a case it would be
sufficient for the assistants to render individual help
to the few weaker ones along the same lines, The last
three items are easy and should serve to convince the
examiner and assistants that every child has grasped the
general idea of the test. However, suggestion may still
be offered as far as required.

This practice page is sufficient, if correctly
used, to enable every child to obtain a clear notion of
the nature of the task. The examiner should be satisfied
that this state of affairs has been achieved, then direct
the children to turn over the page to the actual test.

N veeeren....Molding
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Holding up a booklet, point out that they should work
dovn the first column and then go to the second column,
They should not work across the page, as the items in
the second column are generally more difficult and the
weaker child may get stuck too soon and lose heart.

Some sequences contain more than one blank
space to be filled in. The children are apt to omit
sone. The assistants should therefore watch their
groups all the time, moving around, and point out such
oversights.  They may also encourage children and urge
- them on, signify approval of what has been done if such
approval is solicited, but, of course, on no account
render any further assistance with the solution.

The next page, containing mostly more difficult
items, is intended for possible future incorporation but
for the time being serves merely to keep the better
pupils, and the qulck workers, occupied while the slower
ones finish the tesu page.

We shall discuss the question of time allowance
at this point, but it will apply to all the tests, except
numbers 1 and 5.

The children should be allowed to work unham-
pered until only three or fo r are left who have not
finished the actual test page fb these and watch their
work. If they are still maklng progress and getting
items right, spur them on somewhat but allow them to
continue. Very often however, it will be found that v
such slow ones have reached a stage where they are at .
a loss. They have gone beyond their depth and by their
haphazard attempts give clear evidence that they cannot
possibly solve any further items intelligently. As soon
as 1t is clear that the last few have reached the limit
of their achievement and are worrying and poring over
items they are consistently getting wrong, give them
to understand in a kindly way that they hawve done enough
—- be careful not to discourage -— , obtain the attention
of the whole class as always by thumping on the floor,
and show them, by means of a booklet held up, to turn
over to the practice page of test number 3.

TEST NO. 3 MATRICES:

The requirements for the demonstration of this
test are as follows:

On a large white cardboard sheet, 20" x 26",
another in contrasting colour - we used plnk ~, corres-—
ponding to the first practlce pattern, i.e., containing
the same figures and a similar rectangular cut out, is
pasted.

ceeeeetenes../This
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This coloured sheet containing the pattern matrix is
15" x 19", the cut-out being 3&" x 43". The figures
are drawn in very dark blue or black lines, > inch in
thickness. The pattern sheet is pasted so that it's
top edge coincides with the top edge of the white

background sheet. The use of different colours for
the pattern sheet and the background makes it very
clear that there is a rectangular part missing. Six

rectangular cards, of the same dimensions as the cut-
out and of the same colour as the pattern matrix, are
prepared and figures drawn on them as in the booklet.
Underneath the pattern sheet, two strips of thin white

\ cardboard are fastened by means of staples or paste,
in such a way as to allow the loose rectangular cards
to be slipped in and held in the same relative positions
as in the booklet, they must, however, not slide
in more than about half an inch as the figures might
otherwise be obscured.

Two more demonstration charts are prepared,
in a similar way, for the other two practice examples
in the booklet. - :
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Put up the first chart on the blackboard.
Hold a booklet, open at the practice page for this
test, alongside. Touch the chart and then the figure
in the booklet several times to indicate that the two
are .dentical. Lay down the booklet. Trace with
the finger slowly the crosses on the pattern matrix,
beginning at the top left hand corner. When coming
to the cut-out, pause, touch the blank space repeated-
1y and make a gesture of enquiry. Then take up one
of the loose cards provided on the chart -~ any one
except the right one - and fit it into the blank
space. Stand back and look at the result appraisingly,
.then shake the head to signify that it is wrong.
Replace this card and repeat with another, giving the
children the opportunity to signify satisfaction or
disapproval. Use the right card 13st of all. This
will meet with general and probably loud approval.
Let one of the children come up to the blackboard with
his booklet and pencil. Let him hold his booklet up
alongside the chart. Hold up the correct card and
touch the corresponding rectangle in the booklet.
Repeat several times, to indicate that the two are
identical. Now draw with the pencil a thick circle
around the rectangle in the booklet, and then once
again point out that the figure and the card are similar.
Now go through the motion of taking up the card from
its original position and placing it in the cut-out
blank several times slowly. Pretend to do the same
with the rectanglé. on the booklet. Then draw a pencil
line .from the circle around the rectangle to the blank,
to indicate the movement of the rectangle to the blank
space. All the children then have to do this on
their own booklets, the one at the board going back
to his seat, The assistants move ahout and help where
necessary. Some children will encircle the correct
rectangle, but not draw the line to show where it has
to go. It is important that this should be done, as
the next figures each has more than one cut-out blank.

A similar procedure is followed with the
second example and the second chart, except that in
this case children are called on to come up to the
board and find the correct cards and place them in
the right spacss. The assistants once again see to
it that everyone does what is required on his booklet
and does not omit either encircling lines nor lines of
motion. \

The children are allowed to attempt the third
example on their own, the assistants moving about
mainly to convince themselves that everyone understands
the nature of the task. They may still help to clear .
up any individual uncertainties. The third chart is
only used in the case of persistent failure to grasp
the idea. In such a case the child is brought up to
the chart with his booklet where the whole process is
very carefully explained once more to him individually
by means of the third example, the correspondence of
the chart and the figure in his booklet being stressed.
If this still does not succeed, the whole test is-e
probably beyond his degree of intelligence and a zero
mark on the test will probably be correct for him.

.......... /Obtain
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Obtain the attention of the whole class,
let them turn over the page. Point out the blanks
and the alternative rectangles provided. Also
show them that there are four pages of this kind to
work through.

While the children .work, the assistants
keep a look out for omissions, which are pointed out.
Some children will always stop when they come to the
end of a page. In such a case the assistant should
- turn the page for him and tell him to proceed by

pointing out the furtheér items.- )

- A1l four pages are part of the test.

After this test an interval of at least
Tifteen minutes should be allowed.
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TEST NO. 4. IDENTIGAL PATRS:

This test is given immediately after the interval

The first example of the practice page of this
test is drawn on the blackboard, the children having
turned over to this page.

Trace each of the figures slowly with the finger.
Repeat for the two identical figures. Tap them simul-
taneougly with the two hands. Then draw a large, -bold
ircle arouwnd each of the two. Let the children do the
game on thelr booklets.

, . . Draw the figures for the second example on the
board. Tap the first two figures and look enquiringly
at the class Some of thewm are sure to exovress their dis-
approval. ?eve 2t Tor the Llrst and third, the first and
fourth, the first and last, the second and third, the third
and fourth figures, shaking the head with each com01nut10n.
By this time some eone will probably be clamouring for the
opportunity to come and help the exeminer out of his
difficulty. Give hin the chance. Let everyone do this
exumple on his booklet.

Put the third examvple. on the board. In this
case ask for volunieers from the start. Call on soieone
- who does not volunteer. If he chooses the wrong two
figures, point out the differences aund let him try agzin
untvil he succeeds.

Let the children attempt the last two examples
on their own. Assistants move around aund help, meinly
by pointing out differences where wrong pairs are selected.
In cases where more than two figures are encircled, they
- 8hould also give the child clearly to understand that only
two figures should be chosen.

These last two examples should serve to show
whether everyone understands the requirements of the test
and to clear up any remaining uncertainties. When this
has been achieved to the examiner's satisfaction, let them
proceed to the actual test, but first hold up three fingers
and shake the head negatively, repeat with four fingers,
then with five. Then hold up two fingers, nodding affir-
- matively. Repeat the whole process.

hile the children work at the test, the assistants
should be on the lookout for those who still mark more
than two figures in one row. Point this out to the child
and explain once more that two, and two only, should be
marked,

A

*

— -



- 141 .

This may be done a second time for the same
child tf necessary. If the child continues making the
game mistake after being shown twice, it would be of
no avail to go on explaining and he should be left to
his own devices. Note that it is only the error of
marking more than two figures that may be pointed out,
No other errors may be indicated in any way. Attention
should also be called, as in all tests, to omissions of
itens.

The first two pages constitute the test,
consisting of 25 items. The last page is again intended
to keep the fast workers employed while the slower ones
finish the first two pages.

As regards time allewance the same procedure
should be adopted as explained ih connection with test
number 2,

TEST NO. 5. FIGURE RECALL:

Regquirement s: Ten cardboard sheets, 8 inches

by 10 inches, white or some
light colour. On these are drawn in black or dark bdlue,
llne34 inch thick, the geometrical figures, reproduced on
the next page, dlmen31ons to be three times those of the
reproductions here given.

The children are shown to turn over to the page
in their booklets left blank for test No. 4. This page
has been marked e¢ff into ten rectangular spaces: They
must then lay down their pencils and attend for demonstra-
tion and explanation.

The first two items are used for this purpose.
‘Hold up the first card for about five seconds. Then lay
it down quickly, go up to the board and draw the same figure,
enitting one of the four dots. Look enguiringly at the
class as if requesting their approval. Some pupils are
sure to notice the omission immediately. Let one of them
come up and draw in the missing dot. Now take up the card
again and hold it immediately above or below the drawing,
trace the figure with the finger first on the card, then
on the board, smile with satisfaction and nod emphatically
to indicate that the drawing on the board is correct.

The second card, containing two figures, is used
as a further example, Obtain attention, hold up the card
for seven seconds, then call on one of the pupils to come
to the board and draw the figures. Probably the first
child will not succeed, but even if he does not make a single
mistake, pretend not to be quite satisfied and call on
someone else; and then on two or three more. Leave all
attempts on the board. Now take up the card again and
hold it next to each attempt and let the children express in
their own way which attempts they see to be successful.

We have not found it necessary to give any further practice
or explanation of the general nature of the test.

The examiner now points at himself, then pretends

to take up a card frem the pile on the table and to hold it
up, then to lay it down with a quick motion. Then point at

.'O..I'I'../the
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the class, held up a booklet~and with a pencil make a
drawing movement in the top left hend rectangle. See
that the examples on the board are erased.

Obtain the attention of everyone. Let them
lay down their pencils. Show the two demonstration-
cards briefly again, shake the head and signify with
the hand that they have been finished. Lay them
conspicuously apart, take up the Tirst of the test

ards, hold it backwards so as not to reveal the design,
tap it and nod in acquiescence and point again at
the booklets and the pencils and the class.

Call everyone to the alert once more, twist
the first card, still bYeing held in the hand, around, held
it wo, making sure that everyone can see the design
perfectly, and after exactly five scconds, lay it down
cguickly, face downwards and again point at the class
and tlie booklets.  The agsistants should now see to it
that the children all make & start and draw in the
correct space, They should also cover their work
immediztely. :

Before exhibiting the second card, hold up
2 booklet once more and point at the top right--hand
rectangle where the second drawing should be made.

Proceed in a similar way with all the ceards.
Gards numbers 1, 2 and 3 should be shown for 5 seconds,
numbers 4, 5, 6 and 7 for T seconds each, and the
last one for 10 seconds.

Where more than ons figure appears on a
card both should be drawn in the same space in the
booklet. The assistants should see to this, The
two additional spaces are previded in case some
children may have already erred in this resvect before
the assistants could prevent it. In such cases allow
the drawings to stand, but point out to the child
that in the next case he should draw the two figures in
ene space, .

TEST No. 6. GCLASSIFICATION:1). Let the class turn to
‘ the practice page for

this testi

While the children were finishing the previous
test, the first three examples of the new test should
have been roughly sketched on the blackboard.

Obtain attention. Point at each of the fruits
represented in the first example in turn, and in each case
bring the hand from the drawing to the mouth, making an
eating or chewing motion with the mouth and jaws.

1). . "
We owe items numbers 14, 15 and 17 of this
‘“tes% fo'a similar test ﬁ¥ 81 85or Zn hig
General Intelligence Test for Africans” by
kind permission of the Director of Education,

Kenia (Education Department, Nairobi.)

Il'l'..l.'.../Thén
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Then point at the tree, again bring the hand to the

mouth ‘but pause, with an enquiring expression. When the
children signify disapproval, cross out the tree. Let
everyone do the same on his booklet. The assistants
should sece that this i1s done.

Turn to the second example. Point at the
representations of grown-up people, after each holding
the hand high above the floor to indicate sige. Then
point at the representation of the child, lowering the
hand, to indicate smallness. Repeat. Then cross out
the child. Let the class do the same.

In the case of the third example, point at
each ciicle, at the same time making a circling motion

with the other hand. When coming to the sgquare do the
same, then pause enquiringly, and repeat this for the
sgquare. The children will say "no® in no uncertain
fashion. Cross out the square and let them do the same
on their booklets. The remaining three examples have

to be tackled by the children on their own, with the help
of the assistants where necessary. The help offered
should be suggestive rather than explicitdt. The aim

should be to help the child to find the solution himself.
E.g., in case of the fourth example, the assistant points
at the birds, making a flapping motion with his arms to
indicate flight, then at the rabit enquiringly. These
last three examples should again serve to show whether
the children have grasped the idea of the test, and to
clear u? remaining uncertainties, such as marklng more
than one figure in each row.

Before proceeding to the test itself, hold up
two fingers, then three, then four, shaking the head
negatively. Then hold up one finger, nodding affirmative-
ly and emphasize by repetition.

As regards this error of marking more than is
reguired the procedure during the test is exactly similar
to that in case of the test number 4, except Tthat the
assistants here point out, if necessary in the case of two
items for the same child, that only one figure should be
marked in a2 row. For the rest the functions of the
assistants are the same as before. See that sach pag

is turned as soon as completed and that work pfoceeds
on the next.

‘The test consists of three pages, the fourth
belnbnagaln intended to keep the fast workers employed
while the others are finishing. Time allotment as bhefore.

INSTRUCTIONS TFOR AIMINISTERING THE TESTS TO
HEARING SUBJECTS: '

The method of presentation should in essence
remain unaltered.

i eeaeenes /A purely-
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A purely pantomimic performance by a hearing

ezaminer testing hearing childrzn may easlly cause
the situation to become strained, unnatural and awkward,
everyone feelin,: siightly ridiculous. For this reason

the employment of spyeech is desirzble and even necessary.
The exact words o use have not been rizorously prescrived
o0 thet the examiner may express himself in his own way,
but the general trend should be as follows and should,

a8 regards content, be confined to this: After telling
the children to fill in their names and the other porti-
culars required, proceed somewhat as fallows: "We have

some interesting problems here. I would like to sce
how well you can solve then. Do as many as you can and
try to work quicily. Sozie are quite easy, others are
more difficuls, but just do your bvest.

"I am not going to tell you what to do. Instezad,
I you to.wabtch carefully what I do on the board by

: D
o F—
war of exemples, and see if you can find out for yourselwes:
J _

what you have to do. low look! (pointing the first
sequence of the four dois-test), and now (tracing the saue
sequence with chall). And here i1s another example
(proceed as before). Now I shall give one of you a chance

to show us what he can do." And so on.

It will e found quite easy to do as much talking
a5 may be found necessary to put everyone at ease without
doing any actual verbal explenation of the requirements of
the tests,

‘ When using the tests on a language-group whose
languagse is not understood or spoken by the examiner the
Dest wevhod is tihat prescribed for the Aunerican Aray
“Performunce Scale Examinution for a similar case which,
Cslizhtly adaptved, recls as follows:

.
o s

"he Examiner should take ceare that his directions
do not apneni too artificial. For This reasan he should
not always remain absolutely silent, He should try to use
whatever words are intelligible to his subjects. 'No!,
'Yes', '"Hurry' etc., can be used in most cases, and even
when the subjects do not undersvand, it is often better

for the Examiner %o speak as well as gesture. The aim

here is only to make the instructious intelligible apart
from the language used."2

2 ) . N - .
) Yoalkwn and Yerkes: "Mental Tests in the

Awerican Army", London, 1920,

e f e et S AL e e ain s S s o A W b e w0 nd @ e b e ity
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INSTRUCTIONS FOR SCORING.

Scoring is very simple and straightforward in the
case of most of the tests. The following remarks will .
help to ensure odbjective marking.

TEST KO. I: . o '

One mark for every correct item.

Possible total: 12.

TEST NO. 2:

- - One mark for every correct item.

Possible total 33.

ITEM _NO: _ CORRECT _RESPONSE: REMARKS :

1. The line should be

; o — ' noticeably shorter
, ' ' - than the one immediate-
ly preceding it.

3. | ' The circle should be
. moticeably larger than
the preceding one.




oo St W T T e W M LT S TR IR T SR ST e e R e TR e T

<

¢
4
:

4
‘-l

PR T Tt LT L L
R Ve SNy

The three dots may be_z
placed in any positio

RESPONSE.

CORRECT

X
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ITEM NO:

"1st blank

6.

space. -

2nd blank
space
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10.

. 11.

[ -}—1‘
Do

ond blank |

13.

4.

15. 1st blank

I
2nd blank

S Ayfeqpainm iy

. lst dblank

CORRECY KZS2ONSE:

O

.

i

< 1 ¢00

SRSt e ionbad ———

Circle %o be noticeably
larger than the nex?t
one. ' '

The two dots may be

! placed in any position.

. e

v s i A ot

Anyone of these alter-
natives.
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‘ e s OORIECT  RESCONSE: 4 iOARES:
16. , .
} The rectangle should
be both lonber,and less
= in height.than the pre-
ceding one, but credit

is also given if it is
at least equal in
length but less in
height or =t most equal
in helght but gre eater
in length than the pre-
ceding one.

17.

(e AT s W e e i

e . A ———

' Ile placing sholId be
. noticeably to the rlght
{ of the centre of i

space.

18.

19. ' \ The lins should be
| 4 noticeably shorter
: than the nreceding
; v one.

20. , The four lines may

\ have any length and
Q\ : ! may Dbe placed in any
N i relative position. The
only essential is that
! there should be four.
. Four dots and even the
figure 4 are accepted.

i
v
i
!
.
]
f
]
{

. e eeeanea /21
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REMARKS .

21.

.22,

23.

:2nd space

1

‘1st space

2nd space
%
|

!

lst spzce

{

CORRECT RESPONSE:

]

{ The dots may be

| placed in any rela-
* tiye position, or

| the idea 5 expressed
in any other way.

Some children attempt
to show that there

are two lines by ,
drawing both lines no%
guite coinciding, as
in the second example.
This is accepted, if
they are close to--
gether.

The line should be
noticeably longer

than either of the two
breceding lines though
not necessarily equal

in length to those in
spaces 1 and 4. The
slant should be defi-
nitely from the top

left to the bottom

right though not neces-
sarily pointing straight
at the corners. The

dot should be noticeably
smaller than either of
the two preceding cir-
cles, and filled in,

not an empty circle.

creee /25
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ITEM  NO: CORRECT RESPONSE: REMARKS :

25{ 1st space | _ :
* The correct placing

e of both the triangle
and the small circle
is essential

2nd space -

26.1st space

2nd space

et s

The above items constitute t . test. Theé correct
responses on the items on the next page of this test are also.
given below. Marks obtained on these wre to be disregarded
entirely and should under no circumstances be added to those
obtained on the test proper. _ '

veeesesss/Correct Solutions
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“Cerrect Solutions od Aggitional Items, not Part of the Test.

Ne Marks to be Allotted!

ITEM. ITEM ' , ITEM
NO. - SOLUTION. : 0. SOLUTION. NO. _SOLUTION,
1. . . 6. ]
7 i ; -
\, | .
| o
, a | . ,
2. lst ! ETe T L
space | . ﬁ:]ﬂ ’
IRVANEES |
coo I N
{ i
' §
; : P i
. 1
i2nd ] /A\ © 8, 14,
. Sspace‘| ' |

——

Vs velative | v ‘
: (CL g/ﬁas"/'ibw;) o » i

10. 16.

| ' | | lébi -
. \>éé:"” ! %ifi@fj' EE | (ii)
x@x

11. | 17.
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TTEM TTEM ' ‘ ITEM

NO. SOLUTION. NO. SOLUTION. NO. SOLUTION.
18. | 20. 22,
- ™

q

19. | | 21,

I=3T NO. 3.

The required recnangle and the cut~out space in the
matrix for which it is intended should both be 1ndlc ted.
correctly to obtain credit of one mark.

Possible total° 32,
When the correct rectanvle is marked but no indication
given as to the cut-out space to which it belongs, no wark can
be given.

. If more than one rectangle are indicated for the
same cut-out space, no mark can ve given even if one of the
rectar gles happens to be the correct one.

The =zctual markings used to indicate the solution
Olfeled are of no 1mportance. Often the circle around the
rectangle chosen is omitted and only the line drawn from the
rectangle to' the space where it is supvosed to belong.

: Someitimes numbers are used.  Although we endeavour,
-in the presentation of the test, to assure uniformity in the
method of response, any method clearly and without ambiguity
indicating the subject's proposed solution is to be accepted
if such solution is correct. '

|
mEaT NO. 4:

a

Two marks for every correct reproduction. The six
small figures of-Card No. 4 are regarded as a single sequence
with a total possible credit of 2. In other cases where more

i ' ‘ i e ieneeesas/than
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than one figure are contained on the same card, each
recelveb tmo marks if bo¢¢ecu¢y reproduced.

Possible Total; 24,

The following general principles apply to all
the figures: :

1.  For the first mistake one mark is deducted. For
“the second mistake,; the second mark falis away.

2. Neatness of drawing, firmness of line and genera
guality of the reproduction are disrebarded.

3. Where a line suprosed to meet another has been
accidentally drawn too far no mark is deducted unless
the sverlap exceeds é of an inch, when it is regarded as

“an error and a mark is deducted. The same applies when
the line does not quite meet the other. A gap of £" is
allewed. If more, a mar; is deducted.

4. Angles slig htly rounded as a result ef peor
drawing may be accepted, but when clearly so intended a
mark is to be deducted. . .

5. When’a'rectangle is required, a square will be
allowed as a limiting case, but if the longer side bhe-
- comes the shorter in the reproduction, a mark is deduc-—

ted.

6. Any reversion of a figure is rebarded as a mlstake
for wihich one nark is deauoned.

7. In the case of any essential addltlons or
OMISnlOHS no marks are to be 1ven.

Seme types of drawings received are given below
tegether with the marks allotted. Some cases will clear-
ly be examples of the application of the rules given abeve,

others are special cases. In each case a red arrew points
at the mistake.

' . ) '\ﬁ‘
Full marks: : 5 -

One Mark: <f7:) , Rounded angle,

"Proportion

Overlap more than §

I mmamsarcarArNnAaagra B o



Whenever more than one such aistaize occur in the same fizure,

no arks are given.,

Ho Marks: (31 ' ﬁssential omission .
6}1 Essentiél addition .
<:F> | Tro mistakes'

A'

No. 23 ‘
.One dot only
below vertical line

; Pull Marks:

L 11N ]
0.
ns]]

-

’
L4
[ — ‘ _ .
One of the lower dots omitted.

Lower dots increased to 5.

"Ly

j _
P -
' 3 i : i Position of upper dot.
, [ T~
- ] |  5.i Position of lower dots.

» . .
1 More than one dot below the end of the
he vertical line. '
-

-»

Vertical line extended below last dot
for a distance more than twice that
between two dois. -

[]

(331 Y
PR

No marks: A . Upper dot omitted.

[l.

More than one dot above.

More than one mistake.

i

!

i Full marks:

gp.i3§

ded as only one mistake.

One mork: : ' Eema The same mistake repeated
I - symmetricelly is regar-

J" )\' P | . / Vet on

.......
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Provortion. Length of legs should
be at least twice the vertical
height of the feet.

¥No marks: Egsential addition.
" AY ) e v

Two mistakes,

i l Essential omission.

P
N,
A

No., 4: -
Tull merks:

Q0O m OO =7

One mark: ~O O =T @ — _

N 7Yy . sortion. Width of
O O 5:[] ofo) C:r ;gc%éuéig molé thag

; , diameter of circles.

{
e o= 00 Perfect reversal

No mwrks OO 1 OO m "
' OO = E.‘.’:.ZJ. f Essential omission.
O O T OJON == Essential addition.

(Firest figure) Pull marks: l:f

One Mark:

Two mi Dt_mlke P

=
5
No marks: ._{:}_
R
E::

v

Essentlal Om1q51on.

(Second figure) Full marks:



N ey =
One Mark:

No marks:

|
‘ .
No. 6:

i ke e

(f'rst figure) Tull marks:

One nmark:

N

I\TO Iﬂ‘[‘:‘:":'-‘ks :

d £1 gure ) M1ll marks:

One-mark:

I

The two portions a and b should be

at least equal in length,

E

should be the longer.

Reversal.
Angle wrong.

This is more
8, mere gap.
nature of
altered.

figure is

Two mistakes.

shading has been

.
N

" The diagonal nature of

otnerviise

serious than
The essentlal

the

ﬂetQLned,

One side more than 1% times

another,

SN the shaded portion is
If not noticeably of greater

than height.

The diaroncl'nnture of

)

lost.

length

MATH

,-
Y
n

.
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merksy If noticeably of b:e:

7

e Full ..xaxkb 2 ‘

(Flrst figure)

Ho. T:
- {Second figure)

Ko. 8

, ' {
One mark: [:

No marks:

- Full marks: E&

One mark: -cg%f
No maﬁkss EE§]

(Pirst figure).

er height nhan length,

" Reversal.

Essential additions.

Essential Omission.

(Following Terman) Pull uarks: G-

One nark:

No, mdrks.,

c.h.:z ﬂ_n_l*’

T_n._‘? cu-x_P

. E?;E
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(Second figure). We foliow Termen's conditions for this
figure. For full marks: (1) The outer figure
must be a rectangle. (2) The inner rectangle
must be off the centre to the right. (3) The
inner figure may be 2 sguare but must not be
noticeably higher than wide. (4) Lines from
corner to corner must be drawn fairly accurately.

For one Mark: ©No essentizl part must be omitied
or added. The design mey be inverted, the inner
rectangle in the centre or to the left; it may
be toeller than wide. Less accuracy will be
accepted for the radiating lines, but they must
siiow 2 tendency to mest the corners.

- TEST NO. 5:

One merk for every identical pair indicated.
Possible total: 25.

(The last page does not form part of the test. No credit to
be given for solutions on it.) :

Indication of the two figures chosen may be of any
kind: c¢ircles around the figures; crossing ous

of the figures; underlining; dots placed on theu.
Any method that lezves no doubt as to winich Tfigures
are intended, is accepted. !

Whenever more than two figures in the szme row are
marked and the markings allowed to stand, with no indication
that some of them are supposed to have been deleted, no credit
is given even if the correct pailr is emongst those marked.

It sometimes happens that a definive system is fellowed,
such as marking every first and lest Tigure in each row, or
always the first two.

This is a clear indication that no attempt was made fo
obtain any real solution. Correct solutions obtained in such a ey
are apparently accidental ané not to be credited. Hence no
marks are allowed for any page where such a2 system has been followe
consistently, even though some items mey be correct. (In some
cases the first pege shows evidence of real effort, but on the
second a system -~ so much easier ~ is adopted.)

TEST NO. 6:

One merk for every correct soluvion.,
Possible total:. 25.

(The last page is not part of the test. No credit for solutions
on last page). |

For the correct solutions given below, the 5 drawings
or figures in each row or item of the test are numbered fronm
the left and the solutions given by numbers.

cess./Correct

e
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ORRECT SOLUTION OF TEST ITEMS OF TEST NO. 6.

ROW) NO, SOLUTION.<ﬂ_ ITEM (ROW) HO. SOLUTION,

14 ' 3
15 1
16 2
17 2
18 5
19 2
20 1

“ 2 | 3
5

5
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22
23
24
25
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CORREC& SOLUTIONS OF ADDITIONAL ITEMS, NOT PART OF THE TEST.
| NO_CREDIT TO BE ALLOWED.
ITEM NO; SOLUTION.i ITEM NO. SOLUTTION.|] ITEM NO. SOLUTION.
1 5 4 5 7 3
F2 ~ 3 5 . 1 8 5
3 4 6 2 9 4

Whenever more than one flgure or drawing is indicated

in one row or item, credit is not glven although one of the indi-
cations may be oorrect.

When a deflnlte system is folloved consistently,

such

as 1ndlcat1ng 21l the first or all the last figures, no credit
is given even for items solved correctly - purely by accident -

in this way.

5 The totals on all tests are added in their original
form to obtain the grand total. No weighting of the scores of
the different tests has been introduced.
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