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su.MUARY or 

A GROUP TEST OF IN1'ELLIGENCE FOR 1'IIE DFAF. ( J .M. d.u Toit •) 

A short survey ot previous attempts at providing intelligence tests 

suitable for the deat, is made, and the most important of these tests are 

critically examined. It is sho·.vn that the tew existing group tests tor the 

deat are quite inadequate and unsatisfactory, a fact which might possibly 

a.~,oouD.t. for the discrepancy in the findings ot di~ferent investigators, 

and in the results of different tests. 

The 11eed for a better group test of' intelligel'J.oe for the deaf is 

emphasized and stated as the aim of the present il'lvestlgatiop. J?or such a 

test to ba.satisf'acto.ry it would have to comply with certain principles, 

basad on a ,Pr.iori eo11sidera.tions and on actual experience and acquaintance 

with the deaf. These conditions a:t-e briefly as follows: 

The test should presuppose as little acquired knowledge (such as lan­
guage in e.:n:y form ) e.s possible; it should be possible t.o give the necessary 

inatrp;ctio:n.s by pantomime only; it should fall within th.e proper range 

of difficul tyi no speed tests should be included; ab1.1nda.nt praotice l"'.a­

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 J_.r~lM 

-fl .r.J., • • 

selection, are briefly described. The results of the application of these1 ,,~;;_. 

tects to a group of deaf pupils are considered, the· merits of the diffe-

rent tests in practice are discussed and the reasons for dlscarding 

some of them are given. 

The ten tests retained were applied to a random sa:mple of twenty 

percent of all normal children of ages ten, eleven and twelve years in 

eight schools, together with a criterion test. 

The consti·tution of this sample is f'ully discussed and the results 

of analyses of variance of all tl1e differer1t tests are p:resented. From 

these data it is concluded that the eight groups could justifia.'1ly be 

consider-ed as random samples fr·om. the same pop·ulation and therefo.re ade­

quately representative of tha total :population of a tho·usand ten-to­

twelve year old pupils in the schools concerned. 

Factor analysis of the intercorrelations 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 chosen for inclusion in the 

final battery. Further detailed item-study of the chosen tests is illus­

trated. 

The determination of the reliability of the finally constituded 

test battery by two different methods is d~scribed. The split-half 

method, applied in the case of the hearing group, yielded a reliability 

c.oefficient of • 921 ~ .007; while the coefficient obtained by a repetition 

( 
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of tu teat oa a &~"••» of cleat ohlld.na ia aiYea aa .test t .003. 

Aa M&al&n of Y&ll41 t7 the oornlatia of the l'ea\1]. ta of tllia 

teat with t.u .. ot tiM el'it.erioa teat ia t.u oaH of heuiaa oh114na 
ia pl'oaoate4. !U Mtlled. of ual7a1a of •••ariuoo 111ed. 1a t.ll11 oouoot.1oa 

ia uaorilte4. !lte ooettioieat of 'Y&l14it7 o\taiae4 1a ~~ •7 ia ciYn 

•• .802 aa4 tao •t.lt.ocl of eat.t-.t.iq Ul.o nlialtilit7 of Uia ooefti-
oieat b7 ..... of liaber'a l•luaotioa 11 4eaoribe4 • ... 

the aoooa4 teat of Yalidi\7, akli&Jof teaollora' judpeata aacl 

a:P.l~lie4 ia the oaao of oat 111\Jeota 1 11:;.~\M.a ooaaid.en4. !he ONffi­

oieata of .... •t~• ooatia&e..,. olt\aiaed. ta fl•e 4ltfe» .. t iaat.ltut.ioaa 
are pYoa; ~ae uo fouad. t.o yaq boa .,10 te • Ito b. a eaao nen 
tlt.e ass.- ;poaai'ilo 11 • IN. Alt.hoqll tllo1e ooettioieat1 an ,ut.e 

aa tiafaoto17, a"'el'&l taotoJ"a aml'aolt latlueaoiq aull ooetfioloat.a 
uo tiaouaaecl. 

A tk1J'4 teat of Yalidit7, the ooJ"rOlatloa of ~ teat l'eaalta 

of ~ uat aa\Joota wit& t.lloao o\tata.4 'F thea oa a pe»fo~• teat, 

ia &lao ct•••· !llia oooffiol•t. 11 • .,., * .oeo. 

Ia order to d.otoz.tae the extoat ot poaai\le iatluoaoe of aoaooltac 

aacl heaoe ot oeznra4 of Yer\al ~· oa teat J'Oaultl, tho ool'J'tla­
tioa ooeffioieata botweea I.Q.'a ucl d.uatiea of aohool atteadaacte uo 

ealolll.ate4 aad abwa to lte o..,lotel¥ baipifioaat. It is ooaoludod. 
~t. tlt.e altilit7 .... auz.d. \7 tkla teat 11 aet a;ppreoiabl7 1Dtlueaoe4 

\7 aohooliaa or 87 ~ .. aaater.y. 
I 

tho iatlueaoo of 1 ........ il thea ooaai4o~e4 from a d.iffel'Oat aaale. 
Su\jeota were 41Yi4et 1ato two croups, taoao poaaeaaiac aaturall7 ao­
quizw4 laaaaaae aad tkoae without &BJf or with artifioiall7 aoqu1J"e4 

~ oaq. tu aipitioaaoe of tlt.ia elaaa:ltioatioa ia 41aeuaaed.. 
liaerial r ltotweoa tkeae two oatocorioa ia aaowa to be quite iaaisai­

fioaat, wAioll ia twa u aa la4:loatioa of tae abaeaoo of &117 J'elat.ioa­

aJa:l:p 'botnea lu.paao allili\7 aad. \Jt.e abilit7 •aaved. 'i7 tla11 teat. 

Ia Cha,t.er fi the diat.tb•tioa ot Jaw aoorea ot the hoariaa ~~­
Jeota ia toDd. to lto aawed.. !be oeueet.ioa of th11 akniq b7 tu re­
t•otioa of raw aoorea to ataadar4 aoorea la uaol'ibet. tae oorrelatioa 

\otnoa Ol'ipaal ... ataaun aeore1 ia toliM. to be .111. !he u• tia­

t71b•t1oa ap:pe&l'a to \o •or, .aea bettor. 

two aetao4a of olttaiaiaa aoz.a &1'0 thea d.iao .. aet. 

la tao t1rat .. tho4 ••• ia ... a. ot tke l'OIJ'Oaaioa eqwatioa bet .. •• 
th.e aew teat aoona aad. tbiO 7ielut b7 tu eriterioa teat, the aona 

ot wllioa oou14 tua lie applied.. So• tia.-aataael of this •Uto4 
aro poiate4 out. 

~----------------------------------------------
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A second method, based on the frequency of ocourence of the 
different I.Q.•a in the general population, is deacribed in deti11 
and norms preaanted in the form of a graph. Advantas-s of this . 
method are indicated, aa well as certain qualifications to be ta­
ken into account. 

!he distribution of I.Q.'s of deaf pupils according to these 
norma is illustrated and found , in the oaae of a aingle achool, 
to contotm ve~well to a normal curve. 

The averaae I.Q.'a of deaf children are found to vary from 
98.5 ( tor different schools combined ) to 99.96 ( single school )1 

It is concluded that the norma , although offered as provisional 
! 

and definitely dependent on those of the criterion teat, appear to be , 
reasonably useful in practice. 

In Part II the actual teats are reproduced in their rough 
~historical; form, together with full instructions for administering 
and scoring and the detailed graph of norma. 

I 
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C H A P T E R I, 

A SHORT SURVEY OF THE HISTORY AND PRESENT STATUS OF 

INTELLIGENCE TESTING AND TESTS FOR THE DEAF. 

One of the first record~d-attempts to estimate the mental 
l) 

ability of deaf children experimentally was that of Greenberger 

who presented coloured pictures and blocks to young deaf chil­

dten entering school, He watched the~r facial expression and 

constructive activity, He considered sustained interest in 
' 

these objects as symptomatic of fair intelligence~ while com­

plete apathy and lack of interest' might in<il.icate possible 

feeblemindedness. 

Taylor2 ) requested 148 deaf and a group of hearing children 

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 the hearing but made only 2.7 percent errors as against 

4.3 percent by the hearing, 

2 c o o o o o o () o _CI • o /

1

Ill 

l), Greenberger~ "Doubtful Cases", American Annals of the Deaf, 
· Vo;1., · 34-9 2, 1889, p. 93. 

2). H. Taylorg "A Spelling List", American Annals of the Deaf, 

Vol. 42, 1897, p. 364. 

• 
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In 1899 I11Iott3) compared eight year old deaf and hearing 

children by means of a number of different physical and psy-

.chological tests, notably tests of observation and memory, and 

found no retardation of the deaf. 

A test of immediate and delayed memory was used by Smith4). 

;in 1903. 

In 1906 MacMillan and :Bruner5) gave a nwnber of physical 

and mental tests to 184 deaf children. This vvas probably the 

-first attempt to apply standard psychological tests to deaf 
I 
children. These tests consisted of the cancellation of A's,· 

the judging of wGic;hts and size and. the recognition of objects 

by touch and a test of the visual memory span for numbers . . 
The results showed the deaf to be eq_ual to the hearing in the 

judging of weights but to be retarded three to four years on 

the othe.r tests. Howeyer 9 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 measure-
. 

mont of general intelligence 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 comprehensive 

systems of tests, although many investigations of more restric-

ted type still occur. 3 o o o o . o (I • (t • " \,) o o •• /In 

3.). A. J. Mott ~ "The Ninth Year of a Deaf Child's Life" 1 

~~erican Annals of the Deaf,Vol.44 7 1899 9 pp.40l -.412. 
'and Vol.45, 19009 pp.33- 39, 

93 - 109 

4). 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 ])etermining the Status 
of ])eaf Children" 9 

Association Review~ Vol. XI, No.4, Oct.l909 9 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 necessary. 

·['his suggestion was follovved up by Pintner and Paterson?) but, 
. 

after having attempted to give the.directions by speech, by 

finger spelling, .by signs, and in writing, they concluded that 

the experiment was a failure and that the tests were totally 

unsuited for the deaf, . Notwithstanding the different methods 
I 

'employed to convey the langu.age content; of the directions, sue-

cess in each case still depended largely on language comprehen-
• 

pion. This element co:uld not be eliminated and caused the 
I 
failure of the attempt. 

A few other examples of isolated to sts, mostly by the same· 

investigators, may be mentioned hereg 

Learning tests of the Digit - symbol and Symbol- digit 

types were used with about a thousand deaf children, scoring. 

~for speed and accuracy. 8 ) They found retardation of two to 

three years and no difference betvJeen the congenitally and ad-

ventitiously deaf. The greatest value of this investigation 

lay in tho demonstration of tho possibility of using a group 

test ~vi th deaf subjects, 

6) 

7) 

8) 

4., o o o o •. o o o o • o o /From 

W.M.. Kilpatrick~ 11 Comparativo Tests", American Annals 
of the Deaf, Vol. 57, 1912 pp. 427- 8. 

R. Pintner and D. G. Paterson~ vi The Binet Scale and the 
Deaf Child", J.,Educ. Psych,, VI, l915, pp. 201- 10. 

Pintner and Patc::rson .~ -"Lo~.:.rning Tests ·;:i th Deaf Chil-
dren", Psych. Monogr2.phs, Vol. XX, 1916, No. 88. 
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From the results of Goddard's Formboard tcst 9 slightly 
9) 

modified, ~hich was then applied , it appeared that the 

deaf were less retarded in such a manipulatory test. 

In another test Pintner and Paterson fom1d the deaf to 

have a poor memory span for digits10 ). It is interesting to 
ll) 

compare with these results those of Vertes who tested the 

memory of deaf and he3.ring children for different types o.f 

vvords md- found the memory of the deaf for numbers the poorest, 

for words associated vvi th sound images also poor, but for 

those y·Ji th touch image better than that of hearing children, 
i· 

By adding a kinaesthetic sensation like tapping 9 the memory 

'for digits improved to hearing standards. 
I 

12) Porteu..s used hi's maze test on a small number of deaf 

children at Melbourne and concluded that the test could be 

Amongst the above there had now been several apparently 

successful applications of both performance and group type 

of tests on -a restricted scale to the deaf. · ·The possi bili-
1.1 

ty of applying such tests to the deaf had been demonstrated. 

5 o o o c c o o o o o o o o ,!Tv1 ore 

9). Pintner and Paterson: 11 The Form board Ability of Young 
Deaf and Hearing Children", Psych. Clinic, Vol IX, 

Jan. 1916,-pp. 234- 7. 
Also in American Annals of the Deaf, 1916, pp.l84-l89. 

10). - Pintner and Paterson~ 11 A Comparison of Deaf and Hearing 
Children 1n Visual Memory for Digits", J. Exp1 Psych. 9 

Vol. ll, Febr. l917,pp.76-88. 

11). -o.J. Vertes~ "Memory in DeafMutes", Psych. Stud, 
(Ranschburg- Festschrift) 1929, PlJ· 210- 216 -g_uoted 
by Guilmarting "A Summary of Psychol. Tests applied to 
the Deaf",The Volta Bureau, Washington, 1932. 

12). S.D. Porteus~ "The Measurement of the IntG1ligence of 
653 Children examined by the Binet and Porte~ Tests", 
J. Educ.Psych. Vol.IX, Jan.l918, pp. 13- 31. 
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More comprehensive systems intended as tests of general 

intelligence v;ero by no-v'v being constructed-9 and others' have 

appeared since.· 

Tho .rnost i:mportant systems of performance tests for the 

deaf that have been publisned in English are the following~ 

1. .i Scale of Performance Tests by Pintner and Patersonl3). 

2. In Britain Drever and Collihs of Edinburgh constructc;d 

a series of porfonnance tests for the deaf in 1928. 

A revised and better standardized edition was published 

in 1936
14

). 

' 3. A third scale that has sometimes been used £s that of 
I 

Grace Arthur15 ). 

4. There is also the Ontario School-Ability Exrunination16 ) 9 

vvhile Pintner' s Preschool Perform:o:-nce Scale is probably 

still in the process of standardization17), 

We return to some of these performance tests later. 

Attempts at th8 constru.ction of group tests sui table for 

the deaf have indeed been fev-v. The only ones of any impor-

tance in this field are the following~ 
. 18 

1. The Piritner Nonlanguage Mental Test ) . This is perhaps 

13). 

14). 

15) u 

16) 0 

17). 

18). 

the most ambitious and the most widely used group test 

\ for the deaf that has thus fsr been devised. 
I 

6 • ·o • o o o o • • • o • o o • • o o /It 

R. Pintner and D.Go Paterson~ " A Scale of Performance 
Tests" 9 Appleton, Ne-vv York 9 1917 o 

J o Drever and M. Collins-~ "Performance Tests of Intelli-.. 
gence" 9 Oliver and Boyd, Edinburgh, 1928~Second ed.l9_?.6, 

G""'irthur ~ "1 ... Point SeRlo of Performance Tests" I and II) 
Cornmonwe3l th Fund 9 Nev-.- York, 1930. 

H, .li.moss ~ "Ontario School Ability Examination" 9 Ryerson 
Pross? Toronto 9 1936. 

Mentioned in Pintner et al. ~"The Psychology of the Phy­
sically Handicapped", Crofts, New York 9 1941 9 Po 80. 

' R.Pintner! ;~A Nonlangua~e Group Intelligence Test" 9 

J. 1ipp~ Psych. 111 9 J,l919) 9 pp. 199- 214. 
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. 

It represents the first a·ttempt at a comprehensive group 

test for the deaf and was used in several large scale surveys. 

Jeanette Reamer19 ) applied this test together vvi th an educatio-

nal scale to 2~500 deaf children of 8 years and older 9 v~~ile 

• 
it vns used on 4 9 432 de3.f children in a survey under the 

20) auspices of the .A.:merican National Research Council , This 

,test vJill be discussed more. fully ·further on, 

:2. The Pintner Nonlanguage Primary Mental Test21 ) is ·intended 

for younger children. 

The Chicago Nonverbal Exarnination
22

). 

The Goodenough "Dra•a a Man'~ Test 23) Although this test, 

was not intended primarily for use with the deaf, it 

has quite often been applied to. ·deaf pupils and on 

account of the ease ',~d th which it c~-:lll be administered to 

them and the apparent absence of any inherent bias against 

the deaf, it seems to lend itself very well to such use, 

More abou,t this test \Nill be reported in the present· st·o.dy, 

Most of the work mentioned above has been done in Aruerica. 

:tt is necess3-ry now to refer to what has been done in some 

other countries. 

7 •. o, o. o o o ~. o •• o. /No 

19). J o Co Reamer: "Mental and Educational Measurements of the 
Deaf 11

9 Psychol. Monogro~ XXIX~ 1921 9 No. 132o 

20), Pintner, Day and FusfGld; "A Survey of American Schools 
for the Deaf 11 

9 National Research Council11 Washington 9 

1928o 

21), R. Pintner~ ".A Grou~ Test Sui table for Younger Deaf 
Children" 9 J.Educ-o Psych. 9 xxll 9 1931 9 pp. 360- 363o 

22) o A.1J:!, Brm:m ~ 11 The Development and Standardization of the 
Chicago Non-verbal Ex~:naination 11 

9 J oAppl. Psych.·~-·-~ ~T 

XXIV 9 1940 9 pp. 36 - 47 and 122 - 129. 

23). F, Goodenough; "The Meg,surement of Intelligence by 
Drawings 11

9 World Book Co. 9 Nm,; York 9 1926. 
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No single comprehensive 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 followingg 

One of the first tests was that of Matz2 ~). He studied 

2 9 000 examples of modelling and drawing by normal 9 deaf and 

blind children and found the deaf superior. Later G. Theil3 5) 
1 • 
also compared large numbers of original drawings of deaf and 
I 

• 

' 
b.earing children and found the deaf superior to the hearing in 

perception and detail 9 equal in drawing from nature, but inferior 

in drawing from memory . . , 

Rudolf Lindner26 )used a great many tests of all kinds -

tests of motor ability 9 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. 
8 .. o •• o ••• o ••••• ;'.Hofler 

24). W. Matz ~ "Zeichen und Modellierversuch an Volkschu.len, 
Hilfschulen, Taubstummen und Blinden", Zeitschrift 
fur Angevv. Psych., X9 1915 9 pp. 62 - 135. 

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

• 
26). R. Lindner g "Verglei chen de Intelligenzpriifungen" in· 

Das Taubstumme Kind, Leipzig, 1925. 

27). S. Krenberger~ "Intelligenzpriifungen taubstummer Schuler", 
Miinchen 9 1927. 
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Hofler28) tested the coritrt-lled and spontaneous abstrac-

tion of deaf children. He concluded that the amount of 

retardation decreased eventually in the case of controlled 

abstraction but not in the case of the spontaneous 1 from which 

he inferred that although the deaf vvere capable of rising 
0 

above the plane of the concretG 9 they preferred to remain there 

as far as possible. Few subjects were usc;d in this research. 
() 

In later experiments Hofler found that com.t"lland of language 

as well as intelligence had grc;at 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- mazes and in counting the ::.1umber o;f blocl:s in a diagram. 

Bieri 29) compared the development of deaf 3lld he,aring chil-

dren in sGveral rc;spe cts such a.s concepts of space 9 number 9 

objects 9 etc. 

In Holland Hc;rderschcc;30)constructed a preliminary and 

incomplete; sc;ries of tests in order to select deaf subjects fit 

'for education. These tests were not well standardized. In 

some of them the average age standards appear to have decreased 

by seven yc;ars from 1919 to 1947 according to Oomen. Never-

theless Herderschoe .was a pionec;r in the sense that he was the 

first in Europe to reali:ze the need for special tests for the 

deaf 9 and since then no other attempt 1D construct such a sys­

tem of tests has been recorded there until the recent \Nark of 
. 

Oomen (see later). 
9 , ( .•. " •..... o • /In 

28)o 

29) 0 

30). 

R. Hofler~. wtJber die Bedeutung der Abstraktion fur die 
geistige EntvJicklung des taubstum.n1e l(indes" 9 Zeit­
schrift fur Kinderforschung XXXIII 9 1927. 

E.Bieri: "Ein :Beitrag zu_r Kenntnis dc;r geisti.gen Ent....:,·· 
wicklung des Taubsturruncm Schulkindes 11 

9 1931 9 Zurich 
a-.d Leipzig. 

Herderschee :; '1Verstandsmetipgc;n by ].oofstorru-ue Kinderen" ~ 
Maand.schrift v. Verloskunde 9 Vrouwenziekte en Kin::-:r-
genc;e skunde 9 1919 9 p. 569 o · 
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In the Rotterdamsche Inrigting voor Doofstommenonder•:~ys 

Zeckel and Van der Kol:k)l) recontly used, amongst other tests 
9 

.that of Porteus in a compp-rison of a hundred deaf and as many 
• 

hearing subjects. They found general retardation of the deaf. 

The work of Ton Have3 2) 9 although fully treated statisti­

cally 9 concerned only 20 subjects and has nothing nev"i' to offer. 

Finally there has lateJ-y appeared a very- comprehensive 

and thorough system of performance tests for the deaf by Anna 

~nyders-Oomen 3 3) further reference to which will be made later. 
I 

i 
In the foregoing survey no attempt has been made to in­

c)_ude every possible report about intelligence testing of deaf 

subjects. Reference to the vvork of Roth 9 Morrison and Bridg-

man -,Ji th various porfor-.mance tests; Peterson and Wilson 9 

Shi~ley and Goodenough 9 and Springer vvi th the Goodenough test~ 

Brovm 9 Goodlett and Greene, and Newlee t Marzi and Tavernari ; 

for examplo 9 had to be omitted. We intended merely to give 

a· general ide a of the scope of tho Vlork tl1a t has been done and 

shall no',-v consider s·ome of the more important tests in greater 

detail together with the findings and conclusions reached in 

certain investigations with these tests. 

+ + + + + 

The most important performance tests for the deaf are 

undoubtedly those of Pintner and Paterson 9 of Drever and Qollins 9 

10 •.•.•••••• /of 

31). A. Zeckel and J. J. van der Kolk.~ "A Comparative Intelli­
gence Test of Groups of Children Born Deaf and of Good 
Hearing by Means of the Porteus Test 11

9 American Annals 
of the Deaf 9 Vol. 84 9 1939, pp. 114 - 123. 

32). T. T. ten Have~ "Over· Psychologisch Onderzoek van het 
Dove Kind 11

9 Tydschrift voor Doofstommenonderwys 9 l941. 

33). A. Snyders-Oomen; "Intel1igentieonderzoek van Doofstomme 
Kinderen 11

7 Berkhout, Nymegen, 1943. 
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of Grace Arthur and of Snyders - Oomen. · 

The first three of these have several elements in 

common. ·They are constituted as follovvs ~ 

Pintner-Patcrson 
I)erformance Scale g Arthur Point Scale,; 

l.IVIare and Foal :Board l.Knox Cube Test 

2. Seguin Form :Board 2. Segu.in Form :Board 
. 

3. Fi ve-Figu.re :Board 3. Two-figure :Board 

4·. Two-figu.re :Board 4. Casuist Form :Board 

5.Casuist :Board 5.Manikin 

6.Manikin Test 6.Feature-profile 
, Test. 

?.Feature-profile ?.Mare and Foal Test 
Test 

8.Ship Test 8.Healy Picture I 

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

10. Knox Cube Test lO.Kohs :Block Design 

Drever-Collins 
Performance Testg 

l.Kohs :Block Designs 

2.Knox Cube Test 
. 

3.Tiomino Test 

4.Size and Weight 
TesL 

5. ~J.Ianikin and Pro­
file. 

6.Form :Boards 
. (Pin tiler.' s two­

fi gu.re board and 
·Healy's puzzle A) 

?.Cube Construction" 

8.Picture Completion 
(Drover and 
Collins 7 and 

Healy's I) 

Features to be noted are the heavy loading of the Pintner­

Paterson Scale vvi th tests of the form board and similar type 

and the fact that the Arthur Scale is identical with the Pint-

nor Paterson in eight of its subtests 7 the main difference 

being in the method of scoring. 

Pintncr has corisistently reported? as a result of the 

·many investigations by himself or sponsored by him 7 a retar-
• 

dation of the intelligence of the deaf, sometimes speaking of 

three'to four years? at others of six to seven months34). 
' 

ll . o o o • ~ • o " • o • o o o o, /It 

34). Pintner et al ~ "The Psychology of the Physically Handi­
capped", p.l09 and p. 112. 



- 11 -

It is noteworthy that whenever Pintner refers to a conflicting 

finding~ he alvvays queries the selection~ the standardization 

or some other factor. In another connection Guilmartin35) 

remarks about a study by Pintner~ "This study seems to indicate 

that even a statistician has a tendency to find what he is 

looking for 11
• Drover and Collins? on the other hand? sta,te in 

the 1936 edition of their boolc that, after having exa...111ined over 

a thousand cases individually by their tests? they found no 

significant retardation. It is not our int~ntion to go into 

the merits of these different tests and the different resear-

che s. It is necessary and sufficient to state here the fact 

of. the existoncc of this conflict of findings and conclusions. 

This controversy has served the useful purpose of stimulating 

interest in the problem of measuring the intelligence of the 

deaf? rihich? evc;n so? has received much too scanty attention 

from psychologists. These three tests 9 together with the 

Pintner Nonlangus.ge scale 9 ·v7ere the-subjects of an important 

and careful research by MacKane 9 sponsored by Pintner36 ), 

Here 9 also 9 the main interest seems to have centred on the re-

lati ve st2..nding of the deaf and the hearing. MacKane used a 

group of 130 deaf children and a similar one of hearing children? 

carefully matched in pairs vvith respect to age 9 sex, nationa-. 

lity and soQio - economic status of the parents. The outcome 

of MacKane's experiment can be, ·surnmari zed in his own words 

as follows~ .The results of the Drever - Collins test "support 

the Griginal conclusion of Drevor that at no, age level are 

the deaf so much as one year retarded ~~ 37 ), The other tvvo 

performance scales 11 support in general the findings of the 

Drever - Collins Performance Scale1138 ) , The Pin tner Non-

12 •..•...•. ~ .. /language 

3 5) . Op. cit. ~ p. 8. 

36). K. MacKane; "A Comparison of th~e Intelligence of Deaf and 
Hearing Children"? Teachers' College Contributions to 
Educatio~? No. 585 9 Columbia University~ New York, 1933. 

37). Ibid. p.43. 
38). Ibid. p.44. 
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language Test revealed at 10 and ll- year levels a marked 

superiority of hearing children and "re-emphasized the findings 

of the National Research Council by re-affirming· the retar­

dation of the deaf to th$ extent of two years"39) "(In the sur-

vey of the National Council the same . test was used). "It 

seems evident from this study that. the· per:(ormance scales and 

the nonlangu.age test measure different abilit:tes 9 for the 
. 

study"plainly shows that the same deaf children may be less than 

a year retarded in their responses to perforn~"nce scales ana 

yet be tvvo 

test 1140 ). 

years ret::.1rded in their responses to the nonlanguage 

It appears strange that it never seems to have 

occurred to :MacKane or Pintner that there might be anything 

amiss 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 each age from 4 to 14 years. Some tests· 

are common to different age levels? but a higher standard of 

performance is required for the higher ages. For the special­

ly gifted there are two additional tests. The tests are also 

classified into four groups, the first purporting to test the 

verception of form and the "synthesis of vvhole forms~ the 

second group the realization of concrete coherence 9 e.g, 

,Healy's picture 9 the fitting togeth~r of Pintner and Paterson's 

Manikin 9 e~c1 the third 9 abstracting ability 9 e.g. different 

tests of sorting series of picturesi the fourth 9 concentra- . 

tiqn of attention and imrnediate reproduction 9 e. g. Knox cubes 

and Drover and Collins' dominoes. 

39) . Ibid; p. 43. 

40). Ibid. p. 44 

13 •.•...•.•.... /On 
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On account of the fewness of .available subjects no 

attempt vms made at proper standardization. Norms for different 

age levels were ,based on the results of from three to twenty 

subjects, Altogether only 165 subjects ~ere used for the de-

terr.1in2.tion of e:;.,ll ,norms fron ago 3 years to age 18 .years and 

.arbitrary considet2tions played quite an important role in the 

determination of these norms. Ho~ever 9 Snyders - Oomen 9 in 

nnrlwd contrast to many other psychologists who have investi-

gated the problem of the intelligence of the deaf 9 reali~ed 

that the first requisi to for hor task vvas a thorough acquain-
. 

tia.nce id th tho ·deaf and their peculiar circumstances and pro-

blems. For this reason she made a preliminary study of the 

deaf by careful observation in classes of an Institute for the 

deaf. Herein perhaps lios the main merit of her system~ it is 

based on practical experience and apparent intimate acquaintance 

with the deaf. This is at once evident from her book which 

is notable for its penetrating insight into many different 

aspects and problems of the education of the deaf. 

+ + + + + . 
For our present purpose the most important system of 

tests is the Nonlanguage Group Test of.Pintner which therefore 9 

requires careful consideration. It consists of the following 

subtests~ 

1. Imitation of movements. 

Four dots are made on the blackboard like those on the 
I 

sheet in front of the child~ The exm:1iner traces vvi th a 

pointer a line connecting the dots in a certain order. The· 

child then has to join the dots on his paper in the san1e way. 

Twelve such items of four dots each are 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 symb•l and 

a digit each. Then follov~ 54 squares with a s;Ymbol enly r the 

child being required to add-the appropriate digit. The time 

14 . ·. . . . . . . . . . . . /limit 
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limit is one minute. Five squ8-res with symbolsare used as 

examples for demonstration on the blackboard. J 

ITl 
~ m 

1

-·-:;:--, =--rx·r--·--~~1~ + x 
~ _ __L ____ l_ ___ 1._, __ ·-·--·---· 

3· Difficult learning test. 

• 

Similar to the previous but YJi th nine symbols and digits. 

Time limit~ 1! minutes. 

r ~ -, 

.4. Dravving Completion. 

re-f 
L.:U l_~ I ~~. L:__l 

Ten drawings are given 1 each with some es~ontial part 

missing, which has to be added by the child. One example 

'only is demonstrated and the time limit is fixed at tvvo 

minutes . The sample and the items are roughly represented 

. below. 

15.0 (I. 0 ••• 0 0 0 0./ 
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• 

• 

5. Reversed Drawings. 
-
This test consists of a series·of ten complete geometri-

cal figures 1 each vvith .tvvo of its lines heavi_er ,than the rest~ 

opposite each figure the heavy lines are repeated in such a 

vvay that 1 VJhen completed 9 the. figure vvill be upside dovm or 

reversed. The child has to add the necessary lines to 

complete this reversed drawing: The time limit is four 

minutes. Two examples are used for demonstration. The 

items are as fgllo~s~ 

16 ..•.•.•. /figure. 
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6. Picture Reconstruction. 

? 
~7 I L.~-' ~· lv 

The constituent parts of a picture that has been cut up 

! into equal squares are reproduced in haphazard order, and nwn-

bored. Alongsido these there is a blank rectangle of the size 

of the complete picture 9 divided into squares of equal size to 

:those containing the parts of the picture. The child has to 

indicate by nuElbers vJhere each of the squares containing a 

part of the picture has to ·go in the blank in order to form. 

1 the complete picture. There aro five such items in the test 

and one example only is de1110nstra ted. The ti~e allowed is 

five minutes .. 

Below th8re are rough representations of the first 

three i tem.s. 

·-·------..,. 

These six subtests 9 thon 9 constitute the Pintnor Non-

:language Test. 
I 

17 •..•.•.•..• /In 
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In actual use in a school for the deaf we found this 

test to be very unsatisfactory in many respects. When a 

test is to be applied to two dissimilar groups 9 e .. g. groups 

of different ethn.ological or cultural background, or with 

another essential difference such as radically different 

language ability~as is the case with the deaf and the hearing, 

the·most elementary principle should as a matt~r of course 

be that stated by Oliver41 )in connection with his tests for 

East-African natives, viz. that only test xaaterial should be 
f • 

. 

1

!1J..sed that is equally familiar or equally unfamiliar to both 

groups. 
,, 

Now a great nany. deaf child.ren 9 bec::mse of various fac-

tors such as an exaggerated protective attitude of parents to-

wards an afflicted child and the fact that institutions are 

often far avmy froa tho parental dOinicile 9 are sent to school 

much later in their lives than normal children. When they 

do come they have a trcnendous lc;c;rmy to nmke up. They have 

:to start with the very elc;ments 1:vhich no:rmal infants pick up 

automatically at thc;ir rJ.others' knees. The result is that 9 

Gspecially during the first years 9 they arc; educationally very 

far behind hGaring children. Their acquaintance with lettors 9 

figures and standard. arithmetical oper::o,tive signs is at a 

given age of very much short or duration and less intiiL19.te than 

that of the average hearing child of the same age, so that, 

both as regards easy and iDL.le dia te re cognition and svd ft and 

automatic reproduction of such symbols,the deaf child is re-

.lati vely handicapped. While for the hearing child the 

41); 

18 ....... ' ...... /minus 

R.i:...C • . Oliverg "Mental Tests for PrL~itive Races", 
Year Book of Ed~cation 1935 9 Univ. of London Insti­
tute of Educ~,and Evans Bros., London 9 p. 562 

,· 
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ninus~ plus and multiplication signs have, at~ say, age ten 

years, long since attained spacial n:JJ~les and co11lG to repre-
,, ' 

sent very defini to concepts~ the de:.1f child of the same age 

nay easily still be at the st~ge vvhere they are purely abstract 

·symbols devoid of any special :neaning 9 or otherwise vvhere they 

still have to be painstakingly considered and conpared. It 

is evident that tho. signs X and ' + are much more con-

fusing to the latter child than to the foruer• 

nero writing of figures vvill corae 1:10re_autonatically, easily 

and swiftly to· the hearing .?hi1d' v{ho has had more ·exporience and 

I practice· \Ji th them. ~rhese considerations vd th reference to sub-
1 

'test No. 2 are seen to be of grG:3.t significance when regarded 

in conjunction with the time limit imposed. 

Sinilar reuarks apply to subtest No. 3. 

In subtest No. 4 ~e have several items with which the 

average deaf child~ who is in nost cases also an institutional 

child, probably has had neither experience nor opportunity to 

get :J.cq,uainted. Very -few such children have ever seen the . 

type of W?,ter punp illustrated or a bow and arrow~ while a 

gree .. t nuBber have no knovvledge of a violin~ vvhich, unless used 

in special acoustic classes 9 vl'ill in 2.ny c;:~sG be an instrunent 

iVi thout neaning for the deaf. Opportunity to observe an ele-

phant' s ear vvill certainly be very li:L.li ted. In the c::1se 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 on3 or t·.·w such i tm:1s slipped in anongst tvwnty or 

thirty in a longer test, it would perhaps not be such a very 

serious natter. But here we find half the itens of a test 

to· be of dubious quality. Guilnartin also considers this 

test to be "r:1uch Dore of a test of environaental experience 

19 . ... ~ ......... /or 
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42) 
or lack of experience". 

In our experience a great :;:;mny children found great dif-

ficulty in understanding \Vhat vvas required in subtest No. 5. 

The level of developnent or intelli~ence at which these re­

Cluire:;::;onts are clearly understood is so high that a very large 

percentage; of' chilJren fall under this line and the test then 

has very poor discri1:line1tory value. 

Test No. 6 v-ve found the least useful· of thou all. The 

D'aj ori ty of children ;-vould choose a definite syster.1 of nun be-

ring the blank squares~ apparently vdthout reference to the 

pictorial gaterial. So 9 o. g. ~ ono yvould go round in a clock-

wise :aanner~ nunbering the squarGs consecutively 9 another would 

choose an antd.clockwise rotation. And yet 9 considering the 

first thr:_ee itens only~ the clockwise nethod would yield a score 

of only one; out of a possible ten 9 and the anticlockwise five. 

To assign a score of 1 to one of these perforrJances and a 

score of 5 to the other is entirely :r;-dsleading 9 as both sub­

jects failed equally to understand the rcquireme~ts and both de-

s~:rved a zero score. Different indi vidl\,al systems were follow,ed by 
• - . • • _, .., ..J • 

others all direct evidence of.complete absence of insight into the 

nature of the probler.l. And yet all these different nethods 

yielded varying scores. In our experience this subtest was 

a cowplete and unqualified failure. 

The following genera~ criticisms also apply to this 

Nonlanguage Testg 

1. The tine liuit. It is trenendously difficult to nake a 

deaf child realize~ all at the sar.1.e tine~ that ho should work 

as fast as possi blo but yet with care and accur.?~cy; that he 

20 .••••••••••••.•• /should 

42). Guil~~artin~ op. cit.~ p. 10 



- 20 -

should start immediately at a given signal and stop at ano­

ther? that he should not waste any time on erasures or over-

careful drawing and 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 1 if all this 

is not perfectly understood at the outset, a time limit be­

comes basically unfair? much more so in what is e~sentially 

a speed test such as subtests numbers·2 and 3 in this series. 

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

tains as few as ten items 1 chance success or failure on any 

one item has too much influence on the score. 

3. Unsui tabili t;y_ of items. This has ·already been discussed· 

with reference to particul=tr subtests. 

4. In?:.dequacy of instructions. This is one of the main short­

comings of the test, from which it would appear that the au·-

thors probably had very little experience of actual day-by-day 

work.with the deaf. I • In the same connect1on there· is also 

5. The absence of practice material and 

6. The absence of any method of deter-mining whether the 

directions have been understood before the actual test 

is attemp~ed. 

It is? therefore, not :::Jurprising to find this nonlang­

uage test yielding consistently lower results for the deaf 

than any of the other types of tests (cf. MacR:ane's results 1 

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 

21 •..........• /u.nder 
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under the auspices of this Council, where he said about the 

. test~ "They are ten years old ...• (We see) the need} for new 9 

longer and better nonlanguage tests for the measurement of 

the intelligence of the deaf 11 •
43) This was in 1928. 

And still v,;e find Pintner in 1941 stating in a swmnary 

of the results of all the various tests that "mos.t weight 

should be laid on the results of the nonl~ngQage tests, be­

cause these are obtained from a very wide sampling of deaf 

:children11 .'
44 ) But the vJidest sampling cannot make a good 

!test out of an inhe\rently bad one. And again, -v-vith reference 

to both performance and nonlanguage tests 9 he says; iiThese 

tests would seem to be as fair to him (the desf child) as to 

he:::>vring children"45) 9 a statement \Vhich is open to the gravest 

doubts. 

+ + + + + + 
l 

In conclusion mention must be made of the following 

researches that have appeared since 1940. 

W.J. Morrison, used the Ontario School Ability Exami-
. 46) 

nation on 30 deaf and 50 hearing subjects and later on 

300 deaf pupils,. and found the percentage of the deaf in nor­

mal and supertor groups lower than for the hearing. Burchard 

and MykL:bust47) applied the Grace Arthur test to 121 conge­

nital and 68 adventitious deaf and found the mean I.Q.s to 

be 102.5 and 101.67 respectively. 

43) 0 

44). 

45). 

46). 

47). 

22 ••••••••. /Jane 

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

Pintner et al. ~ "The Psychology of the Physically 
Handicapped", p. 126. 

Idem, p. 128. 

W.J. Morrisong "Ontario School Ability Examination". 
American Annals· of t.he Deaf 9 1940, pp. 184 - 189. 
Burchard and Myklebust~ " Comparison of Cengeni tal and 
Adventitious Deafness ... ",Am. Aimals of the Deaf ,1942, 

pp 0 140 - 154. 
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Jane M8~cPhorson comparod 61 deaf and 66 hearing subjects 
l 

by means of the Hiskey Test of Learning and found the mean 

L Q. 's to be 113.87 and 101. 67 re spe cti vely for the two groups~8) 

Helen Lane 49)found the mean LQ of 242 deaf subjects on 

the Randall's Island Performance Series to be 102.7 1 and of 

453 deaf subjects on the Adv~.1nced Performance Series to. be 

113.4. 

In pointing out that the trend of recent test results 

seems to indicate a more normal distribution of intelligence 

among the deaf 1 Helen Lane remarks about earlier results that 

the instructions vwre sometimes not. non-verbal9 some test 

~tems referred to experiences not possible for the deaf~ and 
I 
often children were found in schools for the deaf 9 ~-,rhose grea-

test affliction '.vas mental retardation and not deafness~O) 

Two recent researches empioyed Raven's Progressive Matri-

cos 9 which consist of 60 items. An example of,this type of 
. 

test is to be found amongst tho tests used in the present in-

vestigation. The first research vms by Ewing and Stan ton5l) 

in England on 188 subjects 1 the other by Oleron52)of the Sor-

bonne on 246 subjects in a Paris institution. Of these 246 

only 88 were vv'i thin the age groups for which there are norms 
I 

for 'this test. The results of the two researches showed close 

agreement. In Oleron's \-wrds; "Results reveal marked 

inferiority 'of the deaf and slower mental development". 

48). · JanG MacPherson~ "A Comparison of Scores of Deaf 
::1nd Ho::'.ring Childrcm on tho Hisko:;- Test .. 11 Unpublish­
ed Master's Thesis, W~shington Univorsity,(St.Louis), 

1945. 
49). Helen Lane~ "The Relation between Mental Test Scores 

and Future Achievement", Proceedings of the National 
Forwn on Deafnes,s <:md Speech Pathology, St Louis,l947. 

50). Helen Lane ~ "The Education of the Deaf Child 11 in 
Twentieth Century Speech and Voice Correction, ed" by 
E.Froeschels 1 Philosophical Library, New York, 1948. 

51). Ewing and Stan ton~ "A Study ·of Children vv'i th Defective 
Hearing", Teacher of the Deaf 9 June 1943 Vol.41 1 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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C H A P T E R · II. 

AIM OF THE PRESENT INVESTIGATION , 

' Iii dealing vvi th dea:f pupils, the ~effects of deafness 

and of.deficient intelligence are easily confused even by 

experienced teachers of the deaf. It is even more diffi-

cult to form an estimate of the deaf child's intellectual 

abilitic:;s than it is in the case of normal children. And 

yet it is of the utmost importance to determine in how far the 

deaf pupilis educational difficulties are to be ascribed to 

his physical handicap and lac~ 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 ability make. the problem of measuring more 

difficult and complicated than vvith normal children but the 

need for some measuring instrument to enable us to form an 

objective estimate of the underlying intellectual potentia­

li~es more imperative. 

While there exist today several systems of individual 

performance tests of intelligence suitable for the deaf, 

which~ though not of proven value, seem to be promising and 

potentially useful, there is at present no satisfactory and 

comprehensive group test of intelligence of the more abstract 

paper and pencil type for them. 

The pu.rpose 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: .. .' ............... /application 
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application of language-type of group tests impossible or 

unfair 9 e. g. where different language .groups have to be 

tested by a cormnon norm 9 a:. situation frequently occurring 

in South Africa. 

To attain this purpose several basic conditions were 

determined a priori by the nature of the problem and by our 

ovm experienc9 of working with the deaf. Other of these 

concli tions bec3.me evident in the course of preliminary try 

outs of many different types of tests that were being con-

sidered fqr inclusion. 

The most important of these conditions can be briefly 

stated as follows: 

1. The tests should presuppose as littJ_e as possible and 

should not in any way be dependent on schooling 9 acquired 

information such as is taught in school 1 degree of language 

acquisition or special environment. For reasons set out 

before 9 this requirement is much more essential and strict in 

the case of tests for the deaf than with tests for normal . 

subjects. 

No written vvord or letter or num.erical figure should 
I 

be included or required in the tests 9 instructions or , 

responses. 

Representations of objects should be limited to the ele­

mental and universal 1 such as part~1 of the human body. and 

its actions; recognition of the difference bot"\veon plants 

and animals, flowers and-leaves 9 etc. 9 can also reasonably 

be expected. A minimum acquaintance 'iil'i th the most elemen-

·tary and universal impl2ments of mankind such as the axe 9 

the han:uner 7 chair and table 1 is also presupposed~ but only 

25 ......••........ /a very 
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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 of producing the simple markings required. A certain 

amount of pr(;vious experience wi tp. paper and pencil is there-

fore required. 

As in the case of all group- tosts 9 the child should 

also 9 to soma extant at least; be accustomed to classroom 
~ 

discipline and should be at e. stage vvhere he is able to keep 

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

fairly long f~roup test can only in exceptional cases succeed 

with children of 9 say 9 six years of age. 

2. It must be posr3i blo to give the necessary instructions 9 

rJithout any possibility of ambiguity or vagueness 9 by means 

of pantomime and gesture only. Moreover 7 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 9 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 required without any difficulty 9 mainly from 

examples. It is interesting to compare the blank expres-

sion persisting on many faces in the case of some types of 

tests with 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 ............•.•• /3. Tests 
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3. Tests have to come vvi thin the limits of the range of 

the ability of subjects intended to be tested, '>Every sub-

test has to contain items easy enough t~ give the weakest 

subject some chance and others difficult enough to challenge 

the brightest, 

This is 9 of course 9 nothing new 7 ·but is stated here for 

the purpose of pointing out that the present tests were ori-

ginally devised with pupils of ages ten to twelve years only 

in mind. It was left for later consideration to decide 

vvhether they vvould b8 useful beyond these limits. 

4. No speed tes~s were t b . 1 " d d 11 t . t•f o e lnc uae an a res rlc lVe 

time limits discarded. This point has already been dis-

cussed in the previous chapter. 

This condition also serves to make the tests more 

suitable for use with different races. The ~pplication of 

certain tests to the Bantu 9 e.g. 9 is sometimes criticized 
II 

on the ground that the natural tempo 11 of the Bantu is definite··· 

ly slower than that of the.Europeans on whom such tests had 

been standardized. 

5. Abundant practice r11aterial has to be provided to get 

the· subject acq_uainted v,rith the exact nature of what is being 

req_uired of him. 

Thts practice opportunity really forms part of the 

. instruc:tions for:each test 9 and has the further important 

function of enabling the examiner to ascertain to his com-

plete satisfaction vihether every subject has fully grasped 
"· 

the directions and to clear up remaining individual uncer-

tainties. 

This constitutes one, o:f the esi::Jential featu:r.es of this 

testing system. It also necessitates that a good deal of 

.. 2;;;:. .. , , . , . . , . /ti:DH* 
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time and patience should be spent on this stage in ailinini~e-

ring the tests. A poor score should be the result not 

of failure to understand the general nature of the task set 1 

but merely the result of inability to solve the problem in 

the case of special items. 

Failure to realize the importance of this condition 

vns one of the rocks on vvhich 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 1 and so that 

accidental success or failure on a single item ;,-dll not in­

fluence the final result unduly. 

As has been pointed out before·9 fe\-mess of items formed 

one of the vveaknesses of Pintner 1 s Non-lane-,u.age Group Test. 

7. The tests and the test material should be of such a 

nature and so arranged as to oapture and retain the interest 

of the deaf subject: 

Because time limits were not to be imposed 1 it was not 

necessary to arrange components of tests in strict order of 

increasing difficulty. ·The order could be somevvha t varied 

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

It was also at an early stage dec.ided that it would 

be unwise to strive after a test that could be quickly 

~dinini stere d, This requirement of brevity would introduce 

a seriously hampering factor into our problem. It vvas 

realized that in order to forw a reasonably reliable es­

timate of the general intellectual ability of a deaf subject 

we should have to be vvilling to spend ample time and patience 

and'effort in the attempt. Ease and speed of administra-

tion 9 though not entirely disregarded 9 were therefore not 

accepted as among 'our primary Gonditions ana goals. 
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C H A P T E R III. 

P R E 1 I M I N A R Y S E 1 E C T I 0 N. 

Out of many tests that vvere considered 9 a series of 

fifteen was at first brought together 9 consisting of the 
"> 

follovving ~ 

1. Syu1bol Sequences in pairs 9 some identical 9 others 

different 9 the identical pairs to be indicated by marking. 

This test vvas similar to suh-test No. 5 of the Ame­

rican An.ny G:roup Exar:lination Beta1 ? digitsphov7eve,r 9 being 

replaced by, syinbols 9 in conformity with the, first basic con-

dition stated in the previous chapter. Some of the first 

i ter:1s are t;i ven ; b.el·<il.w. 

X rv Q_ X rv o 

0 < /\ __ 

They gradually increased in length to something like 

><D<X 0J+VI\0 ___ >< D<XN+./\VO 

2. Completion of Symbol Series. This was something of 

the nature of subtest No. 3 of the Army Beta 9 and similar 

2 9 . . ..:. .. . . . . • ., . e o • • o I in 

1). Yoakum and Yerkes~ "Mental Tests in the American 
Army", London 9 1920. 
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in principal to No. 3 of the Kingsbury Primary Test 2 )~ some 

of the iteus of which were incorporated. The test v;ill be 

reproducGd in full later. 

3. Classification. In a series of five or six represen­
t 

tations of objects or abstract figures which could be classi-
• 

fied as belonging together with respect to some single attri-

bute they have in com.1on~ one was included that did not fit 

into this category and had to be detected. 

4. Motor Co-ordination. A serpentine path forraed by two 

lines gradually approaching each other and so narrovving the 

path~ had to be traversed by drawing a line in pencil between 

them~ an effort being made to avoid touching the bounding 
.. 1 

lines. Every contact ·v-;i th ther,l was counted' as a minus mark. 

See f:tgure on next page. 

30 • .~· Vllt •· •· •· e1o •·· •· "' o. o. •·• ... , •• /:fjg, 

2).. Kingsbury Prima/ry Group Intelligence Scale~ Public 

School Publishing Co. 
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5. Matrix Completion.i Sixteen matrices? each vvith two 

rectangu.lar parts missing? had to be completed by selecting 

the approprtate rectangles to supply the missing parts of 

the matrix pattern from a group of six provided for each 

matrix. 

31 . . • . ,. . o o o o • • ~ • o • • /T hi s 
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This test~ adapted from one used by Professor Reyburn 

of Cape Town University3~ and derived from the Raven Matrix­

tests~ will be reproduced in full at a later stage. 

6. Figure Manipulation. This test was derived from 

Thurstone's S- factor tests~) There were twenty rows 9 each 

consisting of seven identical geometrical figures in diffe-

rent posi tions 9 a few in each rovv 9 hovvever 9 being mirror ima.,. 

ges of the first. The other figures in the row could be 

made to coincide vvi th the first by merely rotating them in 

the plane of the paper. The mirror image-~igures could 9 of 

course~ only be brought to coincidence with the first fi~lre 

by being lifted out of the plane and reversed. These were 

the fie,rure·s to be identified and marked. 

below; 

Examples are given 

7. The Goodenough Draw-a-man test. The children 0vere 

req_uested to draw a malrll. as best they could. The drawings 

were marked with disregard for artistic merit 9 marks being 

allotted for the presence of certain details 9 the propor-

tion of parts 9 motor co-ordination 9 etc. 9 according to a 

standardized schedule5). 
32 •.••..•...•....• / 8. F - test. 

3).· Obtained through the courtesyof Prof. J.A.J. Van 
Rensburg 9 of the University of Stellenbosch. 

4). 

5) . 

Obtained from Thurstone through the courtesy of Dr.K.YV. 
Heese 9 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,l941. 

F. Goodenoughg "Measurement of Intelligence by Drawings" 9 
New York 9 l:J26. 
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8. F - test. This test~ based on one of Cattell's f-fac-

tor ("fluency of association") tests 6 ~ consisted of several 

sheets 9 each containing six identical reproductions of some 

simple figure consisting of one or two lines only. Out of 

these 9 by the necessary additions, representations of diffe-

rent objects had to be made. 

For example 9 th~ 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 see how many different things could be 

thought of with the given lines as germ idea. 

9. Figure Recall. A series of geometrical figures of 

incre·asing 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 series of simple small geometrical figures which 

had to be reproduced .. '· 

b. / < 

ll. A Maze Test. The maze was one used by Reyburn?), 

33 .......•...•.•...•• /consisting 

6). Cattell:: 11 A Guide to Mental Testing" - Uni v. of London 
Press, 1936. 

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

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

language Group Test81 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 

fellowing example: 

etc. 

13. I den tical 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. Seg_uence of Three Symbols. In a lenghty unbroken 

series of small figures every o~ence of the group 

cled. 

in this exact seg_uence had to be encir-

0 06\70 QAO O·P.O ./() N.l> 40ADOOOSV 

V I'U .6.. 0 0 A Cl /\> V D 0 CJ 0 IU .(J 0..6..0 0 A 0 0_ 

34 ..• , ••••••••• /Cancellation. 

8). See pp.l3. 14, in Chapter I. 
9). Thur~tone, op. cit. 
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15. Cancellation. This was similar to the cancellation-

of- a's type of test. The figu.re to be crossed out when-

ever it occurred was given at the top of a page of similar 

symbols 7 c-1.t first widely spaced 9 but gradually placed more 

closely to 0 ether and afterwards losing linear arrangement 

to become more and more jumbled together. 

(S)· 

0 <$) e (J) e !'~· 0 -e 

+ + + + + 

These fifteen tests were administered to forty deaf 

.pupils in an institution in order to obtain some indication 
.,. 

of their suitability in actual practice. 

Although conclusions reached at this stage were based 

chiefly on observationy some calculations were carried out 

to aid in the preliminary selection. 

The intercorrelations were worked out ai]-d a simple 

factorial analysis of the correlation matrix carried out. 

The intercorrelati ons are given in Table 1. 

35 •.........• ;Table 1. 
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Test No. 
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TABLE L 

l 2 3 

.31 .01 

.52 

" 

I 
' 

INTERCORRELATIONS BETWEEN FIFTEEN PRELIMINARY TESTS. 

4 5 6 7 8 9 10 11 12 . 13 

-.16 .26 .24 .12 .15 .03 -.07 .23 .30 .12 

.14 .55 .• 28 .54 .34 • 48 .25 .36 0 47 . 56 

.29 .33 . 21 .58 . 41 • 42 
.. 

.10 . 47 . 51 . 44 

.15 .15 .29 .20 .34 .23 . 42 .25 .35 

.32 . 56 .22 . 56 .17 . 49 • 49 .05 

. 51 .22 .. 40 .. 08 • 48 .28 .11 

.54 .62 ,.24 ~62 .51 .06 

.44 ":'".03 • 46 .13 .25 

. 48 .57 .34 .18 ·-
.29 .47 • 38 

. 46 .21 

.31 
I 

-----

lij. 

.22 

.61 

.. 22 

.20 

.21 

• 33 

.12 

.24 

.37 

. 50 

.27 

• 09 

• 48 

I 

15. 

.15 

.57 

.38 

:54 

.30 

.17 

. 40 

.12 

• 47 

.28 

.70 

.14 

.38 

.32 
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The first factor loadings yielded by the factorial analysis are given in Table 2 and the 

residual correlations 1 after removal of the first factor effect in Table __ 3_. 

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

(The first factor we 

TABLE 2 . FIRST FACTOR LOADINGS OF 15 PRELIMINARY TESTS. 

Test No. Saturation Coefficient. Test No. 1 Saturation Coefficient. Test No. Saturation Coefficient 
' 

1 .232 6 .472 11 . 783 

2 .774 7 .738 12 4603 
-

3 .623 8 • 460 13 . 485 

4 41).20 9 • 738 14 • 525 

5 .590 10 • 420 15 .626 
' 

. 

~ ~ ~ 

... 

·" 

1 . 

(.;.; 
0\ 

l 
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Test No •. 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

(Value of r 

TABLE _3_. RESIDUAL INTERCORRELATIONS AFTER REMOVAL OF FIRST FACTOR. 

2 3 4 5 6 7 8 I 9 10 11 12 13 14 15 

.13 -.13 -.26 '.12 .13 .05 .04 -.14 -.17 .05 .16 .01 .10 .oo 

.04 -.18 .09 -.08 -.03 -.02 -.09 -.07 -.25 .oo .19 1 . 20 • 09 

.03 -.03 -.08 .• 12 .1.2 -.04 -.16 -.02 .13 .14 · -.11 I -.01 
I 

' 
-.10 -.05 -.02 .01 .03 .05 .09 .oo .15 -.02 . 28 

.04 .12 -.05 .13 -.o8 I .03 .13 -.24 -.10 -.07 

.16 l -.12 I . . ~0 1-.12 
I .00 .05 .11 .08 -.13 

.20 • 07 -.07 .04 • 06 ,-. 30 . -.27 -.06 
I 

.10 1-.22 .10 -.15 I .03 .00 ' -.17 
! 
I 

- .17 -.01 -.10 1-.18 -.01 .o1-
i 

' -.04 .22 .18 .28 .02 

I -.01 -.17 -.14 .21 
~ I .02 -.23 -.24 

.22 • os· 

-.01 
' 

I I - i I I 
-~ ... ·• ·~':::"'Z" ... ~~--==" 

req_uired for significance at l~b <c;nd 5% levels (40 subjects); .403 and . 312 respectively) 

-

w 
-...l 
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The method of analysis will be more fully treated at a 

later stage.lO) 

Much weight could,not be attached to this analysis. 

since it was based on so few subjec~s. The first factor 

saturation coefficients were merely used as additional 

indication of ·the value of tests. Decision to discard or 

retain t'ests at this stage vvas however mainly based ori ob­

servation during the taking of the tests and critical exami­

natiOn of the examination papers. 

In the light of experience and results obtained the 

following tests were now eliminated: 

No. 4• The Serpentine. This appeared to be a very dif-

ficult test to mark reliably and q_uickly. A­

great deal of the success or failure depended on external 

factors, such as the sharpness or bluntness of the pencil 

point and the nature of the surface under the paper. 

No. 6. Figure Manipulation, which appeared to be too dif-

ficult. It was found to fail for much the same 

reasons as Pintner's reversed drawings~l) 

No. 8. F - test. In this case it was found impossible 

to attain an objective system of marking. In 

many cases it was difficult to decide whether any definite 

object ·was intended .. This made marking much too arbitra-

ry. In some cases the testee.would write·the name of the 

object he had dravnn. As another 9 vvi th perhaps an equally 

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

39 . ... ro •••• 0 • 0 • 0 0 0 ••.•••• /the 

10). See Chapter IV. 

11). See Chapter I, p. 15 
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the language factor~ whi-ch it was hoped to eliminate~ vvas 

re-introduced. 

No. 10. Memory Series. This was too similar to No. 9 and 

apparently not as good . (Compare Saturation Co-
. 

efficients). 

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

test lost most of its discriminatory value~ the dis-

tribu.tion 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 1 rearrangement of 

items and alterations in the method of presentation and in 

the practice material. 
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C H A P T E R IV. 

FINAL SELECTION AND CONSTRUCTION OF BATTERY. 

The test~ retained after the preliminary· selebtion con­

sisted of the following ten: 

• l. Pintner' s Four Dots1 ), which was now brought into the 
! 

series. 
I 

2. Completion of Symbol Series, as before. 

3. Classification, as before. 

1 
4. Matrices 9 formerly No. 5. 

5. Goodenough Test, formerl;y: No. 7. 

j 6. Figure Recall, formerly No. 9. 

,7. The Maze, formerly No. 11. 
I 
I 

8. Identical Pairs 9 formerly No. 13. 

!g. Symbol Sequences in Pairs 9 formerly No. l. 

!10. Sequence of ~ree Symbols, formerly No. 14. 

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

.signate the different tests. 
I 

These ten tests were applied to a random sample of twenty 

percent of ali pupils of ten, eleven and twelve years of age 

!in ei~1t schools for normal children~) as shown in Table 

40,; .. ,. ..•.•.. /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. 

\ 
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Table 4. SCHOOLS FROM VlHICH . STANDARDIZING SAMPLE 

WAS DRAWN 1 AND NUMBER OF PUPILS USED IN 

EACH CASE. 

S C H 0 0 L S 

Goudini High School, Rawsonville 

Wolseley Secondary School 

Tulbagh High School 

Ceres Primary School 

Worcester Girls' High School 

Worcester Boys' High School 

De Doorns Secondary School 

Villiersdorp Primary School 

NUMBERS. 

19 

16 

20 

28 

34 

36 

30 

17 

7ota~ .. 200 

In addition to these tests, the South-African Group 

Test of Intelligence3), form A, was also a~plied 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. 

To obtain a random sample, a complete list of 

, all pupj_ls of the 10, ll and 12 your age groups was 

42 ••.. , .•••.••• /obtained. 
--------.. -···· . ·---·-·---·-··--------

3). R.W. Wilcocksg Die Suidafrikaanse Groep-Verstands­
toets, Univ. of Stellenbosch 1 1931. 

and R.W. Wilcocks~ 11 0n the Distribution and Growth 
of Intelligence", Journal of General Psych., 1932 
Vol. VI, No. 2. 



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 numbers 4). A random sample o~ 
200 su·ch pupils was thus obtained, representative 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 constituting 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 Fisher5), and adapted 

for use in educational research by Lindquist 6 ). 

The variance of a sample consisting of a number of 

different groups can be shovm to contain two components, viz. 

·the average variance within the groups and the variance 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. 

~ 3 . ., ..... o ••••••• /For 

4)RA.Fisher & Yatesg "Statistical Tables for Biological, 
Agricultural and Medical Research" 9 Edinburgh. 

5)R.A.Fisher, "Statistical Methods for Research Workers", 
Edinburgh, 1925 - 1948. 

6)E. ]'Lindquist g "Statistical Analysis in Educational 
Research" 9 Houghton Mifflin Co, Boston . , 1940. 
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For this we use the following abbreviated notation~ 

ss 
total 

ss + s·s ,_ wii!l~{tps - -·~between grO.\J.PS 

or, transposing, 

c-s 
~ within groups 

ss -
total 

s·s 
· between groups 

Now, if the different groups constituting a large 

sample are random samples from the same population, two 

independent estimates could be made of the population 

variance, one being-based on the first of the above-men-

tioned components, i.e., on the average variance within 

groups only, the other on the second component only, i.e., 

on the variance of the group means, or, as we expressed it 

above, the variance between groups; and these two esti-

mates would differ by chance only. This can be illustrated 

·diagrammatically as follows:' 

Fig. IV. 1. Variances of 

different Groups, their 

'Means differing by Chance 

only. 

Va.riance 

of 

means 

Fig. IV. 2. Variances of 

different Groups, their 

Means differing signifi­

cantly. 

4 4. , ...... o ••••• /It 
I I 
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It is evident that in fig. IV. 2 9 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 9 that based 

on the variance within groups and that based on the variance 

betvveeri 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 9 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 variance between schools 

. qnd to test this ratio for significance. 

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

"sum of squares" betvveen schools 9 and from these two, by sub-

traction, the "sum of squares" within schools. 

For purposes of Calculation use can be made of the 

following alternative·expressions for sums of squares in 

'each case g 

l. . I 2 

5 s tlt~l d where repre-

sents the deviation of 

every j.ndi vi du8.1 score from 

_ • 2 I\' '1:_ fr£d'1j.· s st~taf"l L Lfd "' .· where 
II 

cl is the 

deviation from an arbitrary 

4 5 • • . ,. •. o o o ••••• o ••• /me an 9 
• 
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S$ =L\n (GM-M.).:2 

2 • ·· be.t.ween ~·-; n r 
ecnoo~s r 

or 

• 
·mean, and t the 

_sj78 of the class inter-

valso 
• 

where G M denotes 

General Mean, M;:)· the 

mean of a group, 

n f the number of 

cases in a group. 

wne"Y'P, r; 
denotes the total of the 

first group, GT 
the Grand Total 9 and 

A/ the total number 

of cases. 

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

tate calculations. 

In Table 5 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, .... o. o •••• • /Table 5o 
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Table 5 . 

TEST, CLASS 

No. Intervalo 

Criterion 1 

1 1 
. 

2 1 

3 1 

4 1 

• 6 1 

8 l 
. 

( Combinati~ ' 
(of nos.l, I 1 (3,4,6 & 8) I 
( : 5 ) 

_rfd"2 

5161 

1102 

4308 

1973 

2493 

5959 

6226 

3766 

-r--- -· -

DATA FOR THE CALCULATION OF VARIANCES o 

\2: fd 11 p- Totals in different Schools 
N 1 2 3 4 _2_ 6 

(N = 200) n -;-19 n -;-16 n ---;-20 n~28 n = 34 n~36 

136.13 211 161 207 324 361 419 

3.92 127 100 132 205 236 254 

19.22 338 302 383 551 679 728 

351.125 318 273 333 477 592 616 

0.125 134 121 178 267 314 355 

39.60 215 201 214 ·387 397 462 

0.50 284 266 344 523 669 640 

' 

8.82 307 272 344 529 6'34 672 

/ 
-

l 8 
n = 30 n= 17 

327 225 

175 143 

588 369 

578 255 

268 158 

377 258 

551 333 

544 340 

- "- .. , 

G.T. 

2235 

1372 

3938 
-

3442. 
~ 
C'l 

1795 

2511 

3610 

3642 

. 
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Table 6 . SUMS OF SQUARES 1 VARIANCES AND RATIOS 
BETWEEN VARIANCES FOR DIFFERENT TESTS. 

Degrees 
of Variance. 

Test No. Sums of Sg_uares. Freedom. 

: 

Criteriqn Total 5024.87 199 Not 
reg_uired 

Between Schools 130.67 7 18.67 
: 

: Within Schools 4894.20 192 25.49 
I 

I 

1 Total 1098.08 199 -
Between Schools .88.00 7 12.57 

I 

Within Schools 1010.08 192 5.26 

: 2 Total 4288.78 199 -
' 

Between Schools 167.301 7 23.9 

Within Schools 4121.48 192 21.5 

3 Total 1621.175 199 -

. ,. Between Schools 223.38 7 31.91 

Within Schools 1397.795 192 7.28 

I 4 Total 2492.88 199 I -I 
! 
I Between Schools 143.46 7 20.49 

Within Schools 2349.48 192 12.24 

6 Total 5919. 40 199 -
Between Schools 288.72 7 41.25 

' Within Schools 5630.68 192 29.33 

8 Total 6225.50 199 -
Between Schools 377.04 7 53.86 
Within Schools 5848. 46 192 30.46 

~ . 
Combina- Total. 3757.18 199 -

tion Between Schools 205.54 7 29.36 

of. the Within Schools 3551.64 192 18.
1
50 

above ' 

49 .....•.......... /According 

-

F 
(Ratio of 
Variance 

between to 
Variance 
Within 
Schools.) 

18.67 .73 25.49 

2.39 

1.11 

4.38 

1.67 

1.41 

' 

-

1.77 

1.59 
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According to Snedecor's8)table, reproduced as Table 4 

by Lindq_uist9) 1 the value ofF , for 7 and 192 degrees of 

freedom which might be expected· to be exceeded in less than 

five percent of cases by chance, if there exists no real 

difference, is 3.252. In other words, an~ resulting from 

chance only will be less than 3.252 in 95 cases out of 100. 

9imilarly, and from the same table, it is seen that in 99 

cases out of 1oo an lF resulting from chance only will be less 

than 5.704. To be significant of a real difference between 

schools ;: must therefore exceed 3.252 at the 5 percent or 

?.704 at the one vercent level of significance. 

According to this test all the F -values in Table 6 

are seen to be insignificant, except in the case of test num­

ber 3, where the ~· is significant at the 5 percent but not 

at the one percent level. 

We may therefore safely conclude that the difference 

in school means may well be the result of chance fluctuations 

in random sarupling alone and we a,re 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 each of the ten tests 

with the criterion test were calculated and are given in 

Table 7 

These coefficients already give some indications as to 

the suitability of the several tests. 

50 •• ; ..•••.... /Table 7 

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

9) Lindquist, Op. cit. 
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Table 

Test No. 

l 

2 

3 

4-

5 

6 

7 

8 

9 

10 

7 . COEFFICIENTS OF CORRELATION WITH THE S.A. GROUP TEST. 

; 

• 
Coefficient of Correlation. 

I 

- -
• 495 Values of coefficient required 

.662 for significance at the 5 

.525 percent and l percent levels 

.675 
I 

.182 = .139 and 

• 4-32 -respectively . 
-

.557 

• 4-17 I 
! 

. 54-9 

.377 

-4-4-4 
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Table 8 . 

v 

Tests c"'· 

c 

1 • 495 

2 .662 

3 .525 

4 .675 
. 5 .432 

6 . 557 

7. .417 

8 . 549 

9 .377 

10 .444 

INTERCORRELATIONS OF TESTS. --

1 2 3 4 
' 

. 495 .662 .525 .675 

• 395"· .416 . 448 

. 395 .571 .664 

.416 .571 • 498 

• 448 .664 .498 

.. 173 .335 .234 .471 

.453 • 585 .421 .589 

.391 . 452 .408 • 490 

• 416 .610 • 492 .641 . 
.\.310 . 402 • .380 • 430 . 
• 308 • 405 .434 • 504 

p ~ 

"' 

5 6 7 

. 
. 432 .557 . 417 

, 

.173 .453 • 391 

. 335 0 585 .452 

.234 • 421 • 408 

.471 .589 .490 

.533 .192 

.533 . 491 

.192 • 491 

.310 • 538 .397 

.193 .33@ .389 

.300 .434 • 413 

Cl g 

• 
a 9 

.549 .377 

. 416 .310 

.610 • 402 

• 492 • 380 

.641 . 430 

.310 .193 

.538 . 339 

• 397 • 389 

.548 

.548 

• 484 • 420 

• 

10 

-
.444 

.308 

• 405 

.434 

.504 

.300 

• 434-

. 413 

. 484 

.420 

.... 
\.J1 
1-' 

I 
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Fa.ctor Analysis. 

All the intercorrelations of these tests 

are given in Table 8 

We now wished to determine whether the presence of a 

''general" factor common to all these tests could, with or 

without further "group" factors~ account for these intercor-

relations. This common factor- jf its presence could be es-

tablished- we took to be the ability we were attempting to 

measure, and which, in this research, is denoted by the term 
. 10) 
'(intelligence" . Assuming such a factor· to be pres,ent in 

our tBsts, we would reQuire a measure of the degree of 
I 
correspondence of each test with the estimated measurement 
' i 
for this factor in order to 1decide which tests measure best 

that which we attempt to measure. Such a correlation of a 

test with a hypothetical factor is often called the "factor 

loading" or "factor saturation" and indicates "the degree to 

Which each test - performance appear$ to depend on the funda­

mental ability or 'factor' supposed to influence it."ll) 

Furthermore 9 the possi bili"t\Y of "group" factors, restricted to 

some tests only,being 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 far 

ui as we reQuire it for our present purpose, amounts to the 

following: 

53 ........... /The., 

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 correlation between two tests may be regarded as the 

result of the influence on the performance in both cases 

of one or more identical mental abilities. A fictitious 

measure 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 9 i.e. 9 the correlation between 
! 
~hese tests and the factor, are given by a and b, then the 

presence of this common factor would cause a correlation 

~etween tests A 
I 

and B eQual to the product of these 

$aturations 9 i.e. 9 a x b. If the total correlation be-
I 
tween A and B amounts to c 9 then a part of it 9 equal to 
I 
I ab, is due to the presence of this first common factor. 
I 

After removal of this part, any residual correlation, given 

by c - ab, ·if significant 9 must be caused by one or more 

further factors; and so on. 

Given a matrix of intercorrelations between several tests, 
I 

we attempt by means of factor analysis to obtain the satu-

- r,ations 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 -

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

of them only - known as group factors. We seek after the 
I 

simplest structure, that is,the smallest number of common 

f~ctors that could possibly account for the system of inter-

correlations. 

There are several different methods of analysis avai­

llble which lead to essentially the same results, as 

pointed out by Burt12 ), whose method we here follow. As 
I 

54 . . ·•· 0 e ......... /vve 

12). Burt, op. cit. 
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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 summat.ion method of single factor analysis of which 

Burt says~ "Like Thurstone's method, it yields a factor- pat-

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

-sibie fit. It would thus seem to combine the merits of both"~J) 
\ 

To obtain the best weights the simple summation method is 

first employed. The formula for the saturation coefficient by 
• 

this method is given as 

r -
~rJ·~ 

(. J 

where the subscripts a and g refer to the test concerned and 
' . -"""\ 

the general factor~L. ... r~, represents the sum of the correlations 
. . L 

of this test with every other test in the matrix and 

the grand total of all the intercorrelations. 

r .. 
JC. 

The original matrix, Table 8 is rearranged according 

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

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 add.ed and the sg_uare-root of their sum, here equal to 

7.34, u~ed as divisor. The g_uotients 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 sg_uared, and the sg_uared values, or self-corre­

lations, are compared with the ~stimated self correlations three 

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

is repeated with adjusted estimates for the self-correlations. 

The coefficients yielded by the third estimated self-correlations 

have sg_uares that agree sufficiently well with the estimated 

values. These coefficients might themselves now be accepted as 

the saturations reg_uired 9 but in the method of weighted summation 
they are used as v:eights for the next stage. 

55 ••....•. /Table 9 
13). Burt 9 Op. cit., ·p. 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 

In ~able 10 are given •the products obtained by multiplying 

each row of the correlation table, as used in Table 9 - but .. 
with the self-correlations inserted in the diagonal blank 

cells - by the weights. The grand total of all the columns 

is divided by the total of the weights, yielding a ~uotient 

of 5.042, wnich in turn is used as divisorto divide into the· 

totals of the columns individually. ~he ~uotients so ob-

tained are the revised estimates for the saturation coeffici-

ents. As these conform close~y enough to the weights - the 

only differences appearing i~ the third decimal figure except 

· in the case of the last test - we did not find it necessary 

for our purpose to repeat the process, using these saturation 

coefficients in their turn as·weights, but accepted them·as 

our saturation coefficients. The total of the s~uares of 

·these coefficients 9 5.040, is also very nearly e~ual to the 

~uotient obtained before by dividing the grand total of the 

columns by the total of the weights(viz. 5.042) so that no 

~ further adjustment in this respect is necessary. 

A hierarchy of theoretical correlations resulting from 

this first factor is now calculated 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 

corresponding original observed correlation, and below tne 

residual obtained by subtraction of the Theoretical general 
I 

factor correlation from the observed correlation~ These 

resi_duals are repeated in the lower left half of the table 

·so as to stand out clearly. · 
.57 •••••• ~ •••• /Table 10 
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Tabie ____ Ib.. vVE~IGHTED ___ INTERCORREIJ-ATlbNS ANTI ---CALCULATION -OF ___ SATURAT10N COEFFIC:fEN'Ts-.------

. 

!! 

Weights . 4 

.8312 .5742 

.7830 .• 5285 

.7738 .5139 

.7572 . 4854 

,. . 7 496 . 4416 

.6550 ·3261 

.6166 .3108 

.5993 . 2936 

.5613 .2515 

. 5586 - .2402 

. 4613 .2173 

Totals~ 

7. 3469 4.1831 

Saturation Coe:f. 
ficients .. 830 

Sq_uares .6882 

-;.:·. 

c 2 

.5610 .5520 

. 4799 .5184 
---

.5123 .4633 

.4158 .4618 

.4177 . 4386 

.3439 .3740 

.2738 . 2498 

.2499 .2708' 

.2778 .2217 

.2106 .2246 

.1993 .1545 

3.9420 3. 929 5 

.782 -779 

.61:13 .6074 
I';\··" f. 

·- ,, ,, 

(""-

8 

.5328 

.4299 

. 4720 

. .4341 

.4033' 

.3222 

.2984 

.2379 

.2335 

' . 3061 

.1430 

3. 813~ 

.756 

.5720 

. 
T e s t s 

6 3 10 7 
. 

1 9 5" 

.4896 . 4139 -. 4189 • L~Q12 -3724 .3575 .3914 

.4362 .4111 .3477 .3265 
~ 

.3877 .2952 .3383 
' 

.4527 . 4418 .3134 • 3497 .3056 .3111 .2592 

.4074 .3726 .3664 .3006 .3150 .4150 .2347 

.4213 .3156 .3254 • 3681 .3396 '. 2542 .3996 

.2757 .2809 .2843 .2673 .2727 • 2489 .1532 

.2676 .2676 .2344 .2547 .1900 .2589 .1849 

• 2943 .2445 .2475 .2152 .2343 .2331 .1150 

.2543 .2335 .1729 .2195 .1768 .1740 .0971 

.1893 .2122 .2346 .2173 .1732 .1744 .1078 

.2459 .1079 .1384 .0886 .0798 .0890 .0982 
' 

3.7343 3.3016 3.0839 3.0147 2.8469 2.8113 2.3794 

.741 .655 .612 . 598 .56? . 558 .472 

. 5485 .4287 . 3740 .3575 .3188 .3109 .2227 
-

r-
-·-· 

~-... / ... ~ •::~ I 

Total. 

37.0399.-:- 7. 
= 5. 042 

5.040 

\J1 
~ 

l 

469) 
) 
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According to Lindquist's l4) calculation based on 

Fischer's procedure for determining whether a correlation 

coefficient obtained from a sma~l random sample is signi-

ficant 7 we require for significance in the case of a $ample 

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 a, 9 = .126 , which does not quite reach 

the 5 percent level, and 

r s, (., = .184 , which just reaches the one 

percent level. However, this cannot be regarded as signi-

ficant as it is merely 

chance, as.pointed out 

\ 

what is to be expacted as a result of 
15) 

by Burt . (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 fo"r practically all the intercorrelations 

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. 

14.) 

15 0) 

• 

59 •••.•••• /Table 11. 

Lindquistg Op. cit., Table 13 7 p. 212 . . 
Burt~ Op. cit·., p.338 . 
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10 I I 
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Below 9 in Table 12 9 we isolate the 'Saturation coef-

ficients obtained in Table 10 9 which were taken into 

account when making the final selection of tests. 

TABLE 12 GENERAL FACTOR SATURATION COEFFICIENTS. 

Test No. Coefficient Test No. Coefficient 

"' 
I 

c .782 6 .741 

1 .565 7 .598 

2 • 779 8 .756 
I 

3 .655 9 .558 

4 .830 10 .612 

5 • 472 

The following six tests were then chosen for inclusion in 

the final batteryg 

No. 49 IVla trices 9 I 
\ 

No. 2 9Completion of Symbol Series 9 

No. 89 Identical Pairs 9 

No. 69 Figure Recall 9 

No. 39 Classification 9 

No. 19 Pintner's Four Dots. 

Correlations with the criterion and saturation coeffi-

cients were clearly not the only considerations in making 
! 

'! the final selection. So 9 e.g. 9 Test No. 1 was found in 

practice to form an excellent test vd th which to establish 

rapport between examiner and subjects and to obtain the de-

sired attitude and atmosphere. In this test the children 

are not left to themselves to carry on on their own initia-

ti ve. There is continuous interactfon between examiner 

and subjects. The presentation can be brief 9 the instruc-

·61 .•• ·~ •......• /tions 
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tions are easily understood 9 the reaction required for every_ 

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 a kind of game. By the time it 

is completed 9 confidence has usually been established 9 inte­

rest awakenedi the unfamiliarity of the situation and the ex­

aminer have decreased and the pupils are in a better condition 

to tackle the next test where they have to work on their ovm. 

For such reasons test No. l was included ana placed first 

in order of presentation9 and a test of similar type techni­

cally was brought in ·at the beginning of the second group of 

three tests 9 after the interval. 

Judging by general reaction all t~e other tests also 
• seemed to have high·interest value and were almost always 

quite evidently enjoyed. In final selection 9 in arranging 
(> 

the sequence of tests and arranging the sequence of items in 
I 

a test 9 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 responses on each item of 

each test·- except for tests numbers l and 3 9 which had been 

well- standardized by their authors and in which no essen­

tial change had been'made in the subject matter·- was cal-

culated. On the basis of the data so obtained·it was 

possible to eliminate some items and effect some rearrange-

ment of others. In the case of the flash-card memory 

test (No.6) the procedure differed somewhat. The 200 sub-

jects were divided into six groups according to their 

62 .•.•••....•... /scores 



scores on the criterion test 7 ~and the average score of each group for each item of the tn.emory test was 

determined. The re su1 t s are given in Table ,!3 .. . 

TABLE 13. .• AVERAGE SCORES ON EACH OF 20 FIGURE RECALL ITEMS OBTAINED BY EACH OF SIX GROUPS. 

Score on Number. AVERAGE SCORE ON FIGURE RECALL ITEMS 
Criterion of Item Numbers Test. Cases. 

' 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

80 and . 
more 8 2 1.25 1.63 1. 38 1.63 1.63 1.50 1.63 1. 50 .88 . 50 1.63 1.00 .63 .88 1.63 1.25 1.00 

65 - 79 28 1.75 1.57 1.89 1.50 1.71 1.11 1.71 1.79 1. 39 1.54 1.07 1.86 1.18 .79 1.07 1.79 .82 .71 

50 - 64 43 1.84 1.44 1. 67 1.37 1.67 1.07 1.67 1.67 1.14 1.23 .81 1.77 .98 .74 . 88 1.44 1.19 .67 . 
35 - 49 46 1.93 1.09 1.67 .70 1.33 .76 1.52 1.46 1.09 .93 .72 1.41 .96 . 39 .70 1.20 .65 .39 

• 
20 - 34 59 1.71 1.20 1~36 .53 1.15 .71: 1.59 1.34 .85 0 90 .54 1.10 .92 .36 ~64 .92 . 59 . 49 

19 and JBse 16 1.38 .75 1.5 .44 1.00 . 44 1.63 1.06 .63 .25 .25 . 56 .81 .31 .75 ~25 .38 . 38 

- -·-·-----·-··-

The same procedure was repeated with three groups instead of six. The results are in Table 14 

19 

.88 

1.11 

.93 

.76 

.63 

.44 

·--

20 

1.75 

1.07 

. 84 . 

.70 

.37 

.19 

I 
0' 
1\.) 
I 
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TABLE 14 • AVERAGE SCORES ON EACH OF 20 FIGURE RECALL ITEMS~ THREE GROUPS, 

AVERAGE SCORE ON EACH ITETJ.L 
Score on Number ~ 

Criterion of 
Tce·st. Cases. Item numbers 

6 
. 

8 - 1 2 3 4 5 7 9 10 11 12 13 14-

65 and 36 - 1.81 1. 50 1.83 1.47 1.69 1.22 1.67 1.75 1.42 1.40 ~94 1.81 .J.l4 .75 
over· 

35 - 64 89 1.89 1 .. 26 1.67 1.02 1.49 .91 1.60 1.56 1.11 1.08 . 76,. l. 58 .97 . 56 

Less than 
35 75 1.64 1.11 1.39 .51 1.12 .65 1.60 1.28 .80 .76 . 48 .99 .89 .35 

-
-

--

-

15 16 17 18 

1.03 1.75 .92 .78 

.79 1.31 .91 .53 

.67 .77 .55 . 47 

- --- ----

19 20 

1.06 1.22 

r 
.84 .76 

• 59 • 33 
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These results are graphically represented in Fig~. IV . . 
3 te IY.2l? 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 8 cases, The sharp upward bends at the top left in some 

of the six-point graphs were therefore not consid~red relia-

ble 9 and disregarded, The first point in the three-point 

graphs clearly illustrate that little relative value should 

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

I Upvvard bends elsewhere 9 as found in the cases of Items Nos. 1 9 

1
2 and 3 were 9 however 9 taken into account 9 and such items 

I 
j discarded 9 as were also those ~howing too little general fall 

and hence apparently possessing too little discriminatory" 

value 9 such as Nos. 7 and 13. • 

Items numbers 1~ 2 9 3 9 7 9 13 9 15 and 17 were therefore 

removed, The test consequently became much shorter. In this 
. 

way the danger of gradual loss of interest and concentration 

through fatigue or boredom was decreased 9 while the correla-

• tion of the test with the criterion increased somewhat. 

So:r;ne of the more difficult items of tests 9 while not in­

cluded in the final version of the test proper 9 were later in­

troduced as an extra work sheet at the ends of certain of the 

tests with a view to later possible ~ncorporation at the 

higher age levels in order to give the brighter subjects more 

scope. In the meanvvhile they serve a useful purpose in 

the present form of the test in keeping these brighter pupils 

busy and interested while the slower ones finish the tests 
\ 

concerned. This is of some importance in a testing system 

where time limits are not imposed and is also beneficial for 

disciplinary considerations. 

65 •..... Fig. IV. 3. 
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RELIABILITY 9 VALIDITY AND SOME 

OTHER PROBLEMS. 

A coefficient of reliability was found in two ways. 

"First 1 qlternate items of every subtest were allocated 

to two forms· of the test·1 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 correlation between the A and B 

1 scores of our group was found to be 

:or ·= • 921 t ... 007 
tiA'B 

Ose of the Spearman-Br~wn formula ) 
yielded a coefficient of reliability g~ven by 

..,. = .959 
... 

It is to be noted that the splitting up of the test into 

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

of determining the above coefficient 1 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. 

The coefficient of reliability so obtained 1 based on the 

repetion of.the full test 1 is given by 

·r 9r.a + o AB := • ,)., - • 03 

+ + + + + 

Different criteria were used for measuring the validi­

ty of our test 1 one agairr being used in the case of our 

standardizing group of hearing child~en, the others with 

69 .••.••••..• /deaf 
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deaf children. -- · 

The South-African Group Test of Intelligence1 ), a test 

very well standardized on some 17 9 000 children, was the ~:Lrs;t. 

This, being a typical verbal test, could of course only be 

applied in the case of ·our hearing group. 

The coefficient of correlation between the re.sul ts of this 

criterion and the original raw scores on our test was found to 

be .741. In obtaining this coefficient, the samples drawn 

from different schools.,as described before,..we..re considered as 
I 

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

the next chapte.r, instead of original scores, the correlation 

1
was virtually -unchanged at • 7 42. 

There is, .however, _another way of arriving at ·a. coe-ffi-­

cient of· correlation ;in which use is mado .of. Fisher's. method 

of the analysis .of. covariance. Although .. we have. shown . beforo 

that there are, no significant differences between the .means­

of the eight sub-groups,, we might a.s well take into ac.count 

whatever ·differences do occur. . 1\.s LindQ1,:dst 2 ) points· out;· 

"what we sb,ould compute, in situatfons of this -kind, is the 

: correla.tion within schools, rather than the total correlation" . 

• 
The covariance of two variables is the mean of the pro-

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

be re~resented by .L: ;)Cij 
N 

This can 

!where Jt and )j are the deviations of each variable from 

its own mean, and N the number of cases. The expression 

"sum of products 11 is used for ), .Y:.if in this sense. 

Now, 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 ......... ;deviations 

1). Wilcocks, Op. cit. 

~?~ Lindquist; op. cit., p. 221. 
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deviations from the general mean is made up.of two components~ 

one being based on the covariance within the separate groups~ 

the other on.the covariance of the group means themselves~ ori 

differently put~ one being de pendent on the ·sum of products of 

deviations within a group from the individual group means,the 

other on the sum of products of these group means themselves-

the product for each group being weighted by, the number of 

cases contained in the group -where each mean is expressed 

as a deviation from the general mean. The first of these 

components may be called the sum of products within groups~ 

the second .,the sum of products between the groups~ so that we 

may summarize all this by writing~ 

~otal Sum of products = Sum of pro~ucts within groups 

+ Sum of products between groups. 

Now we want our correlation coefficient to be rid of the 

influence of the covariance between the means of the different 

schools 1 a covariance which is a result of tlte 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 vvi thin the different s·chools only 

(on the assumption that the correlations within these schools 

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 correlation coefficient 

. I 

71 ............... ; may 
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may be written as 

By applying this formula to individual sub-groups and then 

. summing for all the sub-groups? and applying the principle set 

out above 1 we have 

~"\ 1. 

L-o~ i/ within groups. 

the coefficient of correlation 

total sum of products - sum of products between groups 

)/(sum of squares within groups 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 products, 

LXY-

where X and · y represent original scores 1 

J; and T:/ the grand totals 1 and N the total num-

b·er of cases. Again 1 

-I _ t 
where :::( and ~ are the co-ordinates of arbitrary axes and 

I 
·Jc and 'tJ 1 deviations from these axes. 

All these ~uantities are taken directly from the correlation 

tables used earlier to obtain the coefficients given in 

Tables 7 and 8. 

72. ~ 0 •• 0 0 • 0 •• /2 0 
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2. The sum of products between schools 9 

where Jr., is the total score of the whole first group on the 

criterion test 1 T, the total score of the same group on our 
~· 7X :iy-

new test 9 etc. The last term 9 IV which occurs here 

as well as in the expression for the total sum of products 

above 9 will, of course 9 fall away on substitution into the cor­

relation formula 9 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 IV. 

It is to be noted that in order to be able to make use 

\ . of earlier work 9 original raw scores w~re 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 

ANALYSIS OF CO-VARIANCE (BETWEEN-SCHOOLS COMPONENT). 

Schools n(= no.of Tx(reduced total Ty(reduced Tx Tu 
.cases ) criterion total test 

score ) score ) n 

1 19 211 307 3409.22 
2 16 161 272 2737.00 

3 20 207 J44 3560.40 

4 28 324 529 6121.29 

5 34 361 634 6731.59 
6 36 419 672 7821.33 

7 30 327 544 5929.60 

8 17 225 340 4500.00 

Total 200 40810.53 

·. 7 3 ••....•......• /From 
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From this table 7 we have therefore the sum of products 

between groups 9 

40810. 5J 

For the total sum of products we have 

Lxy ~ (200xl2xl8)+ 3202 + 12(42)+ 18 (-165). 

= 43936. 

And so the coefficient of correlation 1 after the removal of 

the influenc.e of the covariance between the several school 
/ 

means 1 becomes 

r = 

= 

43936 40810. 53 

/~ 4894.20 X 3551.64 

.750 

The same procedure \'Vas repeated 1 using standard scores in­

stead of original raw scores of our test 7 yielding a still 

better coefficient 

r = .773 I 

To cor:qect for attenuation we may use Spearman's 
I 

formula 

-r where .x, ~"is th'8 reliability of the criterion test 1 which 

is .93 3) and r the reliability of our test 1 which 
~I ~.II. 

we have found to be .969. 

• • .814 

74 •••••••••••••• /This 

3). Wilcocks: Op. cit. 
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This would be the true correlation if the two tests 

w~re both made infinitely long and therefo·re infinitely reli-

able. A coefficient so obtained would~ however~ not apply 

to the tests as they stand. A better measure of.the validi-

ty of our test would therefore be to make a correction 

only for the degree of reliability of the criterion 1 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 wo~ld appear in the new test 

in actual use. 

In this case we would have 

y ~ 
oOx·a 

Y'x.~ 

.773 

v·93 
::= • 802 

We now have to conside~ 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 

error method itself not reliable 4). 

According to Fisher~ the function 

z I+ r 
I- I 

is almost normally distributed~ however 9 for any value of r. 

The standard deviation of the distribution of z is given 

. by I 

1fV-3 
In this case .802), using Lindquist's Table 1~ (p.215) 

vve find 
z =1.104228 

7 5 •• ., •••••• o. ~ • • /We 

4). Lindquist 9 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 orie percent level" that the true r lies. 

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

in 2.576 ()above and below the mean. This means that the 

difference between the obseryed and "limiting" z, expressed 

as a normal deviate, must be 2.576, 

i. ·e. , 

• 
• • 

L H - Z 0 - 2. 576 

I 
- ,!::' -··----.. ·---

~200. 3 

- • 0712 ' 

('Nhere ZH de­
notes the hypo­
thetical, limiting 
value of z , and 

z. o the o bser­
ved value.) 

z - 1.1042 _+ (2. 576 ;x: ,0712) 
J-1 -

~ 1.2876 or .9208 

The values of r corresponding to these values of ~ 

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

Hence, .802 + .056 }. 

or - .076 ~t the one percent level. 

r ·= 

+ + + + + 

For our second test of valid~ty use was made of teachers' 

judgment of the intelligence of their pupils. This test 

was applied to the results obtained from deaf children. 

·Each class teacher was asked to classify his pupils in 

five categories, viz., very bright, bri.ght, average, 

76 •..••.••.•.•.••.• /dull 
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dull 7 very weak. These pupils were also classified in 

five similar cat~gories on the basis of the test results~ 

and the coefficient of contingency for these two systems 

of classification determined. from Pearson's formul'lr 5): 

c f~~¢· 
yx· 

vvhere 
N +- x~ _ 

( fx f y 
'"X~ ,¢ -/;-/: }-x. ;t -· ?v ., - . 

I\/ P-4-
·N 

This formula is reduced by Holzinger6) to the form 

=J S-1 \ 

c (' 
v 

where 

s L {/i-} 
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 question to pool the results. . ' 

The coefficients of contingency obtained are g~ven 

in Table 16 . 

77 ••...•...• /Table 16. 

5) •. Pearson~K ~ "On the Theory of Contingency and its 
Relation to Association and Normal Correlation"~· 
Draper's P.Bsearch Memoirs~ Biometric Series I~' 1904 . 

. 6). Holzinger~ Kg "Statistical Methods for Students in 
Education 11 

1 Ginn & Co. 1 1928. 

\ 
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TABLE 16 , COEFFICIENTS OF MEAN SQUARE CONTINGENCY BETWEEN 

TEST RESULTS AND TEACHERS' JUDffi~NT? 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 Dowe·s / 

Worcester 192 22 European • 490 

School for the 
Coloured Deaf? 90 8 Non-Euro- .636 

Worcester pean 
(various) 

:Dominican School 174 1·8 Non-Euro- .514 
for the Deaf? fean 

' Wittebome. various) I 

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 example? and found to be .00667) 

There are several points to be noted about these findings. 

Some of these are the followingg 

l. The maximum value that the coefficient ·of contingency can 

7). 

78 .... ,., ...... "·· .. /attain, 

The formula for the probable error of the contingency used 
was as followsg 3 1 

where 

and 

i... VJ - ....L.. I rt, a ] ..­.6745 . -'7' ' ·. -p ~ 

~{N - (I +·f/)s -
rA ?- = L z ,--r&~u/il_)?- 1 r N fxf'JJ/AI ) 

'f = --1 
-L [ ([.t- &&JytJ 

N ( t-1 /Jxj;)i ] 
Holzinger? op. cit. p.278. 

s- 1 
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attain in a five-by-five table is .894. 

2; In the case of any one school we are dealing vnth the 

subjective impressions of different teachers of different 

classes. Hence there is no common standard of judgment. 

Standards differ as a result of individual differences in 

intelligence? temperament, character, experience of teachers9 

as well as of differences in the average ability in different 

classes. Obviously the effect of this diversity o£ judging 

standards will increase with an increase in the number 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 lipread, to speak 9 

to express himself in language symbols 9. whether written or 

spoken. As all teaching is thus concentrated on and around 

language 9 it is consciously or subconsciously by language 

attainments that the child is pr:i,_marily judged by his teacher. 

Now, it is the social and sociable type of deaf pupil who 

picks up language much more readily than his more reticent 

fellow. It is this sociable type 9 extraverted 9 full of 

self-confidence, imitative by nature 9 eager to please 9 un­

hampered by self-conscious shyness and fear of blundering? who 

almost invariably makes a better impression than his native 

intelligence would vvarrant. Conversely, the reticent 9 shy, 

self-conscious child is very often intellectually superior 

but realises his defect more? is more difficult to reach and 
. 

to draw out? thus gets less practice and makes in general. 

a poorer shovving in speech and other language attainments. 

79 •. o o ~ • o ~ o o o o o /This 
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. . 8) 
This fac~ is pointed out and emphasized by Snyders-Oomen 

This was also our ovm experience when discussing individual 

cases with teachers and enquiring into the grounds for the 

respective classifications. So 7 for example, we found in 

one instance, where fifteen cases showing a wide qivergence 

between teachers' and test classifications were discussed 

with the teachers concerned, six cases where good or poor 

speech was cited a~ the reason for the classification. On 

further enquiry it was often found that a child classified 

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 re:naining nine of the above 

fifteen pupils, there w~re cases of poor eyesight, "difficult" 

behaviour and other irrelevant factors vvhich were evidently 

influencing the judgment on intelligence), 

For reasons similar to the above, the child vvi th some 

useful residual hearing is very often placed in a higher 

category than he deserves as a result of better language de­

velopment. 

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 results was based on I.Q.'s de-, 
rived from these results9: so that the age factor was elimi-

• 
nated, many teachers seemed unable to make due allovvance for 

these age differences in forming their estimates of intelli-

gence. We had some flagrant examples of this. If 

80" ••• 0 •• 0 0 •• 0 0 • I A 

8) Snyder s-O omen, Op. cit. , p. 68. · 

9) See next Chapter. 
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A cannot reach the same standard of achievement as B in 

the same class, who may· be five years older, 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 findings in this connection. 

He found the correlation between I. Q .' 1 s on the Stanford Revi-

sion of the Binet~Simon tests and teachersi 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 either over or under age 

for their school class were concerned. "In estimating chil-

dren's intelligence ..• the teachers often failed to take ac-

count of the age factor", he states, and concludes that "the 

disagreements between the tests and the teachers' estimates 

are thus found, when analyzed 1 to confirm the validity of the 

test method raj:iher than to bring it under suspicion". 

5. It was also found~ as mentioned before in passing, that 

the child causing disciplinary trouble ~as placed lower than 

he qeserved 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 

per~aps 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. 

81 •....•...... /As 

lO).Terman, L.Ma'he Measurement of Intellig~nce, Harrap,. London 
1937, p.75, 76;' 
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As a third test of validity the results of the group test 

were compared vvi th results from the Snyders-Oomen individual 

test 9 for a group of 60 deaf pupils. 

This yielded a coefficient of correlation 

r = .746 ± ~050 

(The correlationbetw_een the South-African Individual Scale 

and the South-African Group test is very similarg 

r = .7398 + .0365
11

) .) 

++++++++++++++++++++ 

We also wished to determine to what extent that which 

we were measuring was the product of education and training 

instead of the nat.ive capacity we were trying to·prObe. This 
;,'~ . 

problem is of especial significance in case. of the deaf 9 with 

whom the degree of connnand of verbal language is largely bound 

up with the duration . of school attendance. 

Those who have only just come have no notion of verbal lang­

uage and therefore do not possess the language symbols vvhich 

are often regarded as indispensable for the development of 

abstract thought. If mental development is retarded by lack 

of verbal language 9 we would expect a decreape in this retar­

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 I.Q.'s and the period 

the child has been attending school were determined with a 

view to throwing some light on this problem 1 and are presen­

ted in Table 17. 
82 •..•••• ~ •.. /Table 17 

11). Fick, M.L: An Individual scale of General Intelligence 
for South-Africa,Bureau of Educational Research 

Pretoria. 
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TABLE 17. CORRELATION BETWEEN I. Q. 's AND DURATION OF 

SCHOOL ATTENDANCE.~) 

Number Coeffici-
of 

Value of r required for si_ggificance 
ent ' 

Cases of Carre- At the 5-percent At the 1 percent 
School lation. level level 

' 

St Vin-
cent 80 -.026 .220 .287 

Johan- . 
nesburg. 

Skoal 
vir 

:Dawes 180 .0603 .148 .193 
Wo.rces- 1 

' ter 
I 
I 

* . '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 inrluence of language vvas also studied 

from a different angle. 

Pupils in a school for the deaf may always· be classified 

into two categories~ those who acquired any language they possess 

entirely through artificial teaching and training and those who 

acquired their language by natural means. The first class in-

eludes all those born completely deaf for all,practical purpo-. 

~es, those who lost their hearing and so their language very 

early, usually before their sixth year, and those v"li th some re­

sidual hearing which, ho<rmver, tiley do not utilise for some 

reason or other - probably poor intelligence. The second class 

83 ........••.•.• /includes 
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includes those hard of hearing pupils whose residual hearfng 

enabled them to acquire at least some language 9 however 

restricted and defective_ 9 in a normal way. Amongst these may 

be found children vd th a greater loss of hearing than some 

included in the first category 9 but utilising their little 

hearing to a greater extent 9 possibly 9 one would surmise, as 

a _result of a more alert intelligence. (The presence of this 

type here would seem to favour a somewhat higher average I.Q. 

for this category.) Furthermo~e,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 9 became ·so after having acquired 

their language normally,and retained it notwithstanding pos­

sible deteriorati:on 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 

i: profound and is the result of all that language as a natu-

ral instrument of thought 1 communication and expression im~ 

plies. 

Biserial r between I.Q.'s and these two 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. Of the group 

of 100 there were 38 possessing naturally acquired language, 

vvhile the remaining 62 had. acquired their language entirely 

by artificial means. We found -.1' 
'b' I'S 

= .1601 in favour 

of the group with artificial language. For significance 

at the 5 percent and 1 percent levels the values of r would 

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 E.atural 

84 ............. /language 
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language 1 as pointed out above. The result obtained 1 while 

superficially seeming to point in the opposite d2rection 1 

merely serves 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 dependent on the sense of hearing. 

'I 

• 

' 
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CHAPTER VI .. THE DERIVATION OF NORMS. 

The distribution of scores of the standardizing group 

of 200 hearing children was skewed as shown in Table 18 

and Fig. VI. l, 

TABLE 18 . TIISTRIBUTION.OF RAW SCORES OF 200 HEARING 
SUBJECTS. 

s c 0 r e Number s c 0 r e Number. 

Below 28 l 78 - 87 26 .. 

28 - 37 3 88 - 97 36 

38 ~ 47 2 98 ,. 107 j8 

48 - 57 12 108 - 117 . 35 

58 - 67 17 118 - 127 .l2 ... 
~ . '. 

68 - 77 16 128 and over 2 
' 

Total 200 

' 

This was a result of the inclusion -of,~ .tair~y large 

proportion ~f less difficult items, which was done on pur­

pose to give even the weaker deaf children a chance of 

gaining confidence by fostering a sense of achievement at 

the outset. 

This skewing also caused an apparent tendency for the 

regression between these results and those on the criterion 

8 6 ••••• , •.•. , ••. /Fig. VI. l 

I. 



• I 

I • 
:?, 

'o 
I 
.s:1 
I 
:Q) 

:3 
oi 

Q) 

H 

Iii 

• 

-86-

40 

35 
' 

30 . 

• 

25 

20 

1 
15 

t 
I 

5 
, 

I 

I 

28 38 48 . 58 68 78 ·88 98 108 118 128 138 
S c u r e s. 

· Fig. VI.l. Dis'tribution :Jf Raw Scores of 200 Hearing 

children. 
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test to be somewhat curvilinear l) as a result of some con-

gestion in the higher score region. To correct this skew-

ing, even if slight, raw scores were transmuted into stan­

dard T scores ·by Mc.C.all's method2 ), assuming a normal 

•distri bution of. the actua:l varlabl:e 3·eing tested, using the 

following procedureg 

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 this was added 5 in order to eliminate .negative signs, and 

the results were multiplied by :bO. 

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 ............ /Table 19 

1). For our original data a correlation ratio, ~ = .794 

was obtained as compared vvi th the correla:tion coeffi­
cient, r = .741. These values applied in the short 
version of Blakeman's formula yielded a value of 3.684 
for rN·v~l. _ .,~ , which is less than· 4.047, the 

critical value. Again, applied in the full formula, 
we found the left hand side 1)1 - 'f 'l. = • 0679, 

while the right hand side 't"t"7~ii-~~){(1-'1.1-y:. (1~~ 1t+'J}""' 
reduces to .07252, which is more than the value of the 
l.h.s. We would therefor~ b& justified to regard 
the regression, even in the case of the original data, 
as ieasonably rectiiinear. (Cf.Holzinger,op.cit. ,p.l83). 

2). McCallg How to Measure in Education, McMillan, 
New York, 1922. 
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TABLE 19 . STANDARD SCORES (BEFORE SMOOTHING) CORRESPONDING 
TO ORIGINAL RA~V SCORES. 

>' 

Origi- Origi- . prigi- Origi-
na1 Stand. na1 Stand. na1 Stand. na1 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 47 119 65 

27 24 ' 58 37 89 48 120 65 

28 24 I 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 41 101 53 .132 76 

40 29 71 41 102 53 
41 29 72 41 103 53 

42 30 73 41 104. 54 

43 30 74 42 105 55 ' 
/ 

44 31 75 42 106 55 
45.' 31 76 43 107 56 

~ 

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 44 112 59 
51 32 82 44 113 60 

52 33 83 44 114 60 

53 34 84 46 115 61 

89 ............ ;l;ig. VI.2 . 



I 
ro-(+ 2:-&=} 
t 
! 
I 
l 
[ 

i 
160 ( + ·•<r) 

' I 
r 15o (o) . 

' l 
i 
i 

r 
~4-0 (-:I o) 
~ 
' 

' 

+30 (-2 6 
i 
' • 

• i 

• 
• .r'• • . _ ... __ ,_~-- . 

• 

~:/~/< 

I 5p r2_Q_ 3~ 49 

• • . . 

( 

/ 

• 

• • . .............-.. 
• 

• • 

• 

h9 -1-P 8~ 

~ 

• 
. 

• 
·~~ 

• 

Fig. VI. 2. Relation 

between Original Scores and 

Standard Scores . 

(2 Hearing Subjects). 

9p 1po . 1:1!0 l~o 

,.. 

I 
co 
\..0 
I 



- 'jV -

I 

T~LE 20 o , 8r!LOOTI:IE:'D STAN:OAiill SCORES CORRESPONDING TO ORIGINAL 

RAW SCORES. 

Origi- Ori- )ri- Ori- Ori-
I Stand. gina1 Stand. gina1 Stand. gina1 Stand.' gina1 Stand. na1 

Score Score Score Score !Score Score Score Score Score Score 

i 
78 15 21 45 31 75 42 105 55 135 . ' 

.16 21 46 31 76 42 106 55 136 79 
I 

17 21 47 32 77 43 107 56 137 80 

18 . 22 48 32 78 ' 43 108 56 138 81 

]9 22 49 32 79 43 109 57 139 82 
I 

22 80 58 83 20 50 33 44 110 140 
I 

23 81 '111 58 84 21 51 33 44 141 

J2 
. 

2.3 52 33 82 44 112 59 142 85 
I 

34 83 60 143 . 86 23 24 .. 53 45 113 
I 
24 24 54 34 '84 45 114 60 144 87 
I 
25 24 55 35 85 46 115 61 145 88 
I 
26 25 56 35 86 46 116 62 146 89 
I 
27 25 57 35 87 47 117 63 147 90 
28 25 58 36 88 47 118 63 148 91 
I 

~9 26 59 36 89 48 119 64 149 92 

30 26 60 36 90 48 ' 120 65 150 93 
I 

26 48 12i 31 61 37 91 ·66 
:32 27 62 37 92 49 122 66 

!33 27 63 37 I 93 49 123 67 
134 27 64 38 94 50 124 68 
I 

13t5 28 65 38 95 50 125 69 
136 28 66 39 96 50 126 70 
·37 28 67 39 97 51 127 71 
;38 29 68 39 98 51 128 72 
'39 I 29 69 40 99. 52 129 73 
'40 I . 

29. 70 40 100 52 1]0 74 

i41 30 71 40 101 53 131 74 
I 42 30 72 41 102 53 l32 75 
143 30 73 41 103 54 133 76 

44 31 74 41 104 54 134 77 

I 

91 ••......• o •• /The 
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The distribution of the standard scores of our 200 

hearing subjects is given in Table 21. and in Fig. VI. 3, 

which shows the skewing to be much less than before 9 while the 

scatter diagram appeared on inspection to conform better than 

before to a straight regression line, The correlation with 

TABLE 21 . DISTRIBUTION OF THE STANDARD SCORES OF 200 HEARING 
SUBJECTS 0 I 

s c 0 r e; N u m b e r~ S c o r e~ Num b'e rg 

Below 24 l 48 - 53 46 . 

24 - 29 3 54 .:.. 59 41 

30 - 35 14 60 - 65 20 

36 - 41 22 66 - 71 10 

42 - 47 41 72 - 77 2 . 
\ 

I Total 200 

... 

The correlation between standard and original raw scores 

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

The scares 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 9 hence the voluminous f~gures 

are not included here. We found that standard scores as ob-

tained from the full totals gave the relative standing of 

92 ........... /Fig. YI. 3. 
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pupils with sufficient accuracy for all practical purposes. 

+ + + + + 

The most useful way in which to express the results o~ 

a general intelligence test is still in the form of Intelli­

gence Quotients 9 provided the information conveyed by such a 

single index is regarded 9 with the necessary reservations 9 for 

what it is worth 9 and not misused to drm•v 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 nonns for the 

different ages. 

To obtain provisional norms of LQ. 's for our test tvvo 

different methods were employed. 

The first method was based on the regression of the new 

test standard scores on the criterion scores as found vvi th our 

standardizing group of hearing subjects. We have already 

shown (footnote 9 page 86 ) that the data even in original form 

may be regarded as yielding linear regression. This is even 

more pronounced 'iilhen using standard scores. 

The coefficient of regression could be obtained in the 

usual way by substituting in the formula. 

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 
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We therefore have 
I 

6 ::: . 77 3 ,_ :JCg 

20.04 
9.738 

= 1.591 

ou·r best estimate of the true regression~ since we are 

justified in asswning our eight sub-groups to be random S8Jll­

ples from the same population (see Chapter IV) Y vvould hovvever 

be the average regression vdthin groups~ expressed in the form~ 

-...---. 
~~ products within groups ___c ____ _ 

~~ ~ squares for the Y-distribution, within groups. 

L products ( total ) - L products between groups 

:i ~squares within groups 
y 

Substituting the values, based on standard scores e.nd full 

criterion scores, that rvere used for arriving at the value 
I 

r = .773 in Chapter V1 we have 

= 29349.08 
18390.96 

= 1.596 

The regression equation then becomes 

X = l.596y +a. 

Substituting the values of the means 1 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 

-..Y. = l. 596 y 

9 5 o o o o o o o o o o • o o " o o o /The 

3). G.U. Yule~ An Introduction to the Theory of Statistics~ 
13th edition, London 1 1948, p. 31}. 
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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 

transmute.d into scores on tho criterion test~ for vvhich a. 

full set of I,Q. norms 1is available for all month-age-groups 

from 120 to 192 months. 

Our regression line was based on the chronological age 
~ 

groups 10 to 12 years only 1 but w:.:ts assumed to hold for othe:2 

ages as 1;vell (see discussion in connection with the second 

method.) 

This method is to a much greater extent dependent on tfie 

criterion test than the second mothod 9 to bG described further 

on. One disadvantage was th:=.tt in this case v1e could :lot pro-

coed below the ten-year limit as tho· criterion norms only go 

down to that age group. This was one of the reasons -vvhy this • 

method was discarded in favour of the second method. C ons.e--

quently the· full set of norms based on tho regression--methoo. 

is not presented here. However, tho coefficient of correl2-

tion between I.Q.'s obtained by this method and those obtained 

by means of the later method 9 for 100 cases ranging in ago 

from 120 'to 192 months 9 was found to be . 962 9 although in o:::-· 

treme cases~ i.e. at high I.Q. 1 s and for lmv ages there vmE; 

some noticeable divergence~ differences of u~ to cloven points 

between results from the t-v-Jo methods being found. 

In the case of the second method~ deviations 9 in terms 

of normal deviates from the medians of the respective age-

groups 9 were expressed in a form similar to the conventional 

I.Q. 

The procedure was as follows~ 

Sub-groups 1.-vere formed of the chronological age groups of 

10 9 11 9 and 12 year-old children of our standardizing group. 

(Chron.ological atsos of two cases WGrG not available 9 so that 

9 6 • • • • • . • • • • /Fig. VI . 4. 
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Fig. VI. 4. Graph of Regression Equation: 

· X = 1.596 y - 34.7 
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the total number used ',-Jas 198) , Tha median mental age of 

e~"och of these groups vns determined by mee±ns of thair scoros 

' on the cri torion test, for vJhich age norms arc av3il:::1blo. The 

' median st·::md::1rd scoras on our new test vJerG thGn considerad to· 

be the score raprosentative of e~ch of these three mental ages, 

Such a score for such an aga ~,-_,ould therefore reprGsent an 

I.Q. of 100. ThG data arG given in Table 22. 

TABLE 22. MEDIAN MEHTAL AGES AND SCORES FOR SUB-GROUPS . 

- -· - l 
. 

No. of 
Sub-group. Ce:lses. TIIedi::m Mental Age, I IVIc; dia.n St;tnd:::trd Score. 

' 
-·-

1 59 132 months 45 

2 75 155 II 51.5 

3 64 164 II 54 

.•. 

A graph was then constructed \Ni th agc;s in months measured along 

thG abscissa and .. standard scorGs? together vd th tha correspon·-

ding original raw scores along the; ordin2te. The three points. 

representing the mc;dian scores for the thrGG median mental 

ages of our sub-groups were; plqttGd and found to liG in an 

almost perfectly straight line. This line vras named the I.Q. 

100-linG, 

ThG freq_uc;ncy of the occurrence; of different I.Q.'s in 

an unsGlecte d sampl:J of children h~ls been determined by 

Ter.man 4 ). The normal deviates from the median correspon-

ding to these freq_uencies expressed as percentages were read 

from the vvell-knovm tables of the normal curve. In this 

98 o o o o o o (J o o o o o o /vvay 

4).Terman~L.M:The MGasuremont of Intelligence 9 London; 1937 9 

p. 78. 
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way it was possible to determine the normal deviates corre­

sponding to the different I.Q.'s. E.g. 9 an I.Q. of 92 was 

found to correspond to a deviation of -. 675 0 . Such a 

deviation ·v-vas then marked off belmv the median points of lihe 

throe sub-groups 9 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 three knovm ages could be read 

off from the scale on the ordinate. These values could be 

transmuted into original ra-;v scores by means of Table 20 

However 9 tho original score values were now also m~rked off on 

the ordin3te of the. graph 9 so that the values could be read 

off directly. By a similar procedure other lines represen­

ting other I.Q. values were drawn. 

Purely tentatively these lines were produced beyond 

the limits of the medicm mental ages of our three groups 9 and, 

on the assumption that they would remain straight 9 extrapola­

ted values could be found. The graph obtained in this way 

and from which I.Q.'s corresponding to different scores at 

different ages can be read off 9 is presented in Fig. VI.5 

in simplified form. The complete form will be found ip_ 

Part II with the test. 

This graph 9 and values derived from it 9 are offered 

here as provisional approximations until such time as om-

pirical norms can be established. Novertheless 9 I.Q.'s fount 

by means of the graph for deaf pupils of all ages between 

approximately 8 and 16 years were used for the determination 

of the coefficients of contingency presented before 9 in 

Chapter V 9 and which proved sattifactory. 

It should be noted that "I.Q. 1 s" obtained in this 

vvay 9 by comparing the score of tho individual with the· per­

formances of others of the s~:1me age instead of with the ;::,-,r~r­

rage performances of other age groups 9 do not quito conform 

99 • •••• • ...... /Fig. VI. 5. 
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to the aefinition of the intelligence quotient. For ex-

ample 9 a child of 140 months 9 scoring 110 9 would according 

to these non'1s 9 h?.VG an 11 I.Q. 11 of 114. His xnen t::ll age 
J 

would hovvever be 177 months 9 so that 9 from the definition 9 

his I. Q •. should bG 177 
140 

X 100 9 i.e. 9 126. This discre-

pancy seGms to be a consequGnce of accGpting Terman's table 

of thG. froquency of occurrence of the diffGrent I.Q. '.s. For 

this reason we 'vvere careful to stat2 the"t our results are 

expressed in a forB similar or analogous to the convGntional 

I.Q. 9 not identical with it. 

SomGthing similar occurs in the norms for the South-

/African Group Test 9 which were derived in a somewhat similar 

manner 9 apparently also making use of Terman's f{ndings. 

Taking as a random example the case of a child of·l20 :months 

with a weighted total score of 62 9 and referring to the 

graph of norms5~ we find an I.Q. of 130. From the same 

graph it appears 9 ho'Never 9 that 62 is the average score for 

192 months 9 so that this child has a mental age of 192 months 9 

according to which the I.Q. should be 

by definition. 

It is not our intention to discuss this problem in full 

at this point 9 merely to point out the fact of its existence 9 

and to have the nature of our norms clearly understood. 

There are certain advantages attached to this ·method. 

lf the youngest group tGsted in standardizing is 9 as in our 

case ,the 10 year age group 9 it would be impossible, using 

the ordinary I.Q. formula 9 to assign an I.Q. to a 10 year 

old child scoring below the average 9 as there would be no 

5) • 'Nil cocks 9 

101 .. .......... /norms 

The South African Group Test of Intelli­
gence9 Description and Directions 9 
(Second Revised Edition), Pro Ecclesia, 
Stellenbosch 9 1942. 
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I 

t -'·•' •·;· ; ,,, H -, ·t -,,$ 
!norms of average I. Q. 's belovv that age by which to de-
! I 

1
terrnine his mental age. Similarly it vvould not be pos-

lsible to detennine I.Q.'s of children in the highest stan-
I 
/dardizing age group who score above the average of their 

jgroup. These limitations do not occur in the present 
1method. f 

The distribution of the I.Q.'s obtained by this 

method ·~ of 289 European deaf children between the ages 

of 8 and 16 years inclusively 9 is given in Table 23. 

and Fig. VI. 6 9 where a normal curve is superimposed. The 

mean of this group of deaf pupils was found to be 98.533 

- an interesting finding in the light of the controversy 

about the intelligence leve~ of the deaf as discussed in 

[Chapter I- 9 and the standard deviation 14.52. The ap-

!Plication of the test of goodness of fit yielded the val-
I 
1 ue 11.3108 for \/ '? 

';\_; ~ from which 9 since 8 frequency 
i 
I 

:TABLE 
I 

I 

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 l3e5 

80-89 32 11.1 120-129 20 6.9 

90-99 80 27.7 130 and 3 l.b 
over 

Total 289 100 

groups were used 9 and by the use of Pearson's Table xrr6
) 

102 ... o. o o o .,/Fig. VI. 6. 

6)o As reproduced by Holzinger~ op.cit. 9 Table 59 9 p.248. 
• 



80 

60 

20 

-102-

~· 

~\ 
'/ ' I . I 

I I 
l i 

/ I 

/I 
/I 

I I 
I I 

I (~ 

I 
I 
\ . 
\ 
I 

\ 
\ 
\ 
\ 
\ 

// 
,tf 

/ 
/ 

/ 
/ 

I. 

70 

Fig. VI. 6. 

80 90 100 110 120 130 

I. Q. 1 s. 

Distribution of I.Q.ts of 289 Deaf 

Children (European). 

(Mean: 98.533, S.D.; 14. 52) 

10 3 • ••••.••••••• /we 



103 r-

we find the value of P = .128. This means~ in Holzin-

~er's words~ that in 128 cases out of 1,000 trials we should 

get, in random sarnpling, a fit as bad or worse than that 

which would be obtained if the real distribution were repre­

.sented by the normal curve we fitted. While this fit can­

~ot be regarded as good, since the value of P is l~ss than 

1.2, it is certainly not so b~d as to warrant complete rejec-

:tion 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/l. = 1.926 

v3 = .5395 

,.,4- = 11.7809. 

. 8) 
!After adjusting by Sheppai's correct1ons, the moments be-

icame 
j )-·f, = 0 

I ~v]..:= 1.8793 

,)--<.3 = . 5395 

./"<- '+ = 10.8288 . 

1 From these Pearson's Constants were derived and found to beg 

(3, = .04385t and /3~ = 3.066 ± 
± .018] 

104 ••..•...•...... ;Taking . 

7). Holzinger, op. cit., p.338 f. 

.036. 

8). Sheppard~ ~.F., Proceedings of the London Mathematical 
Society, Vol.XXIX~ as quoted by Holzinger. 
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Taking as criteria for a normal curve9) that 

. (3, should be :::: 0 

and /3 
2 

should be :::: 3 
I , 

we find that our values 1 while very nearly satisfying the 

second condition 9 do not comply sufficiently well with the 

first. 

A measure for kurtosis is given by 

r ::::(d.· - 3 
)~ 

which here becomes 3.066 - 3 :::: .066 9 an insignificant 
I 
yalue 1 so that we may conclude that in this respect our dis-

tribution is quite normal. 

T.he value . of j3, 
skewing (the expression 

found indicates some 
I <31. + 3 

2 s_/3 1 - bf?, - r ) 
appreciable 

may be taken as 

a measure of skevmess 1 its value here· being .1047) 10! 

A possible explanation for this skewing is to be found 

in the fact that our distribution consisted of the scores of 

pupils of three different schools 1 betYveen which there might 

conceivably be some systematic difference. 

We therefore studied the case of the largest sub-group 1 

consisting o~ pupils Qf a single school 1 by itself. The 

105 ••.•.....••. /distribution 

9). Brovm. & Thomson~ The Essentials ?f Mental Measurement, 
Cambridge 1 1921. 

;10). Calculation of Pearson's further constants 1 /((and /\. 2. 
yielded the values .00045 and,02184 1 from which ~t 
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 

and Fig. VI. 7. (Pupils in special classes for the men­

tally retarded were excluded). 

TABLE 24 o TIISTRIBUTION 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 

I over -
I Total 180 100 

I 
' 

In this case the mean was 99.96 9 the standard deviation 
ryJ.-

12.98 and the value of /L 6.954. The value of JD 
t t . 'V'"L corresponding o h1s /\.., and eight freq_u.ency groups was 

.found in Pearson's Table of P to be . 436. According 

:to Holzinger11 ) a P of • 2 or more can be taken as in-

dicating a good fit. We may therefore conclude that in 

this case the distribution of I.Q.'s 9 as obtained by means 

.of our norms 9 very satisfactorily conforms to a normal 

distribution. This provides further vindication of our 

method pf derivation of norms. 

In Table 25 and Fig. VI.8 the actual average 

scores obtained by the different age~groups of the European 
' 

:deaf children tested are compared with the average (I.Q. 

:100) scores for the same age groups as read from our graph of 
I 

!norms. 106 • o .. o .•..... / Fig. VI. 7. 

11). Holzinger 9 opo cit. 9 p.247 
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TABLE 25. .. MEAN SCORES OF DIFFERENT AGE GROUPS OF EUROPEAN DEAF 
• CHIIJ)REN C011IP ARE]) WITH NORMS FOR THOSE AGES. . 

... _ __, 
·--·· 

Average Number Actual Mean Diffe- Stan-
Age Groups. Age in of mean Score renee dard 

months Cases, Scores as in between De via-
obtained Norm- last two tion · 

Graph.· columns 1 of ac-
tual 
scores 

, 
:8 yrs. 102.8 22 57.4' 61 -3.6 4.715 

9 yrs. 113·3 19 69 68 

! 
+1 6.359 

:J.-0 yrs. 126 25 73.6 79 -5.4 6.025 
' 137.6 21 85 86.5 -1.5 4.967 11 yrs. 
I 
i2 yrs. 150.2 24 86.5 94 -7.5 3.545 
I 

13 yrs. 162 32 100.8 102 -1.2 4.521 

14 yrs. ·' 173.7 29 1Q6.2 108 -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 

-L-= 
( 

Only in one case, the 12 year group 9 the difference be.tween the 

mean of the scores actually obtained and the norm for the same 

age-group exceeds twice the standard deviation of the actual 

scores of the group, The general trend of agreement is as 

close as ·can be expected with the small numbers in the different 

groups7 and considering the fact that we ar·e comparing deaf 

groups with norms deduced from hearing subjects. It is to be 

noted that the differences between norms obtained by extrapo­

lation (i.e. 7 by producing the I.Q~ lines beyond the limits of 

· our standardizing groups) and the corresponding actual averages 
I are no greater than the differences in the case of the 10 711 

an·d 12 year groups 9 which were the chronological age groups of 

our original standardizing sample of hearing 9hildren, and for 

which ages the test was originally intended, nor than the 

109 •.•••..•..•.... /differences 

• 
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differences in the case of 132 months 1 155 months and 16~ 

months-1 the median mental ages of our standardizing sub­

groups. 

We conclude ths.t the provisional norms for all ages 1 

from eight to sixteen years 9 render reasonably useful re­

' sults in practice. 

It should be ciearly understood that the norms ~s pre­

sented here are. based on those of the South--African Group 

Test of Intel~igence 9 which 9 at the time this research was 

under way 9 was the best standardized test available for 

South African children. 

Should any adjustment in the norms of the latter test 

eventually prove necessary, the norms of our test would be 

influenced and would have to be adjusted accordingly. In 

the meanwhile our norms should be regarded in the light of 

the deliberate acceptance of the South African Group Test 

norms 9 as they stand at present. 
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P A R T II. 

I N T R 0 TI U C T I 0 N. 

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 perf~rmance on diffe­

rent occasions may occur~ no matter vvhat measures are taken 

to standardize circumstances and procedure. 

It can never be emphasized cmough that no binding de­

cisions, affecting an individual's whole course of lifo~ such 

as exclusion from school on grounds of mental deficiency, or 

placinb in a special class for the mentally retarded 9 or even 

labelling a child as dull - or bright~ for that matter~ -

should be based on the results of a stngle application of a 

particular test. Yet this is a course of action that is 

still too oftc;n follmve d in our schools and appears to be 

routine procedure; even v7i th some psychologists. 

It is not fair to the child. 

It is not scientifically correct. 

It is simply not good c;nough. 

We cannot hero discuss the impossible and unfortunate 

situations that sometimes arise in consequc;nce~ nor the 

irreparable harm the child may suffer as a result. 

The psychologist, even the author of a test, should 

always retain a wholesome; critical 9 even somewhat sceptical, 

111 ..... , .... /attitude 
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attitude towards all tests, including his own. Intelligence 

tests are useful instruments~ but they are not infallible. 

The test score is the outcome of tho interaction in a given 

situation of many factors~ of which the test itself and the 

hypothetical "native 11 intelligenc~ of the subject are tvvo ~ 

but by no moans the only two. 

Wrong decisions arrived at on the basis of an incorrect· 

test result may not be very frequent. V\lb.en they do occur 

we may dispose of the matter ~s an unfortunate exception~ 

~;vi th a sh1.--ug c:md a 11 sorry 9 just too bad 11 
- attitude. The 

individual child concerned 9 ho'YJever 9 has only his single 

life to be made or marred. And this life cannot be repeated 

after h2ving been spoilt by an inexcusable mistake on the 

part Of 2Uthori ties th:d should have kno,,·m better. 

A group test of intelligence is primarily intended as a 

survey measure 7 to give a general indication of the intellec-

tual capacities of the group and its distribution in the 

group. It has nevor claimed the ability to give a final 

verdict in individual cases~ and should not be so used. The 

group test is 9 hm·,·ever~ very useful in sho,:ving up those cases 

that need further investigation. 

, vYe recormnend the following as routine procedure in tes-

ting 9 whether of deaf or of hearing school children: 

l. A group test~ such as the present one 9 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 'Nri tten class examinations 

is also recorded. 

112 ....•..•• /3. All 
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3. All extreme cases 1 i.e. either borderline or below 

nor:mal (or exceptionally brilliant 1 if desired) are 

set aside for further tests. 

4. All those cases that show a marked discrepancy 

between teachers' ratings and test results, especially 

'Nhere a good subject, according to· test results, is 

doing poor work, according to teachers' ratings, are 

also marked for further study. 

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

individual intelligence tests, preferably at least t-vvo 

different tests at an interval of about one month. 

Conditions of health, possible environmental circumstan-

ces engendering emotional disturbance and tension 1 and . 
any other factors that may adversely influence achieve-

ment on tests, are in the meantime considered, and, 

where possible 9 alleviated. 

Any final conclusions about the intellectual status vvi th 

implications for placement in classes, changes in curriculum, 

decisions about future courses of study or choice of vocation 

in these special cases should always te based on the results 

of no fewer than three differ:::mt tests taken at fairly long 

intervals, together with the considered opinion of teachers 

concerned. Aftervmrds such cases should be re-examined 
{ 

I 

at least anually 9 alvvays with an open mind. and willingness 

to reconsider the previous verdict. 

Finally, let the obvious be stated once more~ that 

success and progress in any individual case is not a func­

tion of intelligence only; that there are many other,factors 

and aspects of the personality that need to~be taken into 

considerationt and that any decision about a child's future 

' should take account of the whole picture. 
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INSTRUCTIONS FOR ADMINISTERING 
p- ... --·------·-----·---.. - .. --··· ..... ____ ...... __ _ 

THE TEST. 

Btoklets are distributed and the children helped, 
where necessary, to fill in their names and other details re­
quired. This also provides an opportunity t-o see to it that 
everyone is furnished with a good pencil 9 well-sharpened. 
Rulers are best removed. Erasers should-either be provided 
for everyone individually, or else prohibited altogether. We 
prefer the latter, as erasing and ruling easily become a most 
time-consUJ}ling nuisance and a highly in!ectious disease. 
Provide ea.ch child with a loose sheet of clean paper for cove-­
ring his work. 

TEST ___ NO. I 9 FOUR DOTS: 
' I 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 one side draw several rows of four smaller dots 
each, to serve as examples. Obtain the full attention of 
every child. Hold up the blackboard 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 9 lay dovm 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 
on the side 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 reaction 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 me3ning ef what is going on. · 
Proceed to further examples but now call children to the board 
to do the drawing 9 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 re~uired. 
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 9 further easy examples improvised. 

r- ---- . 
-........ /Examples 

~---
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EXAMPLES~ 
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When satisfied that everyone understands, erase all 
examples on the board 1 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 pencils and 
the first line of dots in the booklets 1 the suggestion being 
something like~ 11 First I 1 with this pointer, trace the line 
on the board; theri ___ ;Y"ou 1 - 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 1ines~simultaneously with the examiner's 
pointing on the board. Hold up a pencil and lay it dovm on 
the table. Repe~t 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, to 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 c.an 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 formv The dots should be mentally numbered from the 
left. All 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. Wl1ile the children draw one item, 
memorize the next by numbers, but be very careful not to give 
any indication that the dots are numbered. 

~~-~ 

I 
I 

, •• o • o o •••••• o • ;l>o 

. •!I 
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Do not, e.g., allow the Yips to shape the words for the 
numbers soundlessly. They can read your lips! Allow 
.sufficient time for evefyone to finish his ovm tracing. 
Po not repeat any item1 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 point to the second line of dots. 

I If there are more than ten children in the group, 
assistance will be required. We found one assistant for 
~very ten to fifteen children very useful. Every assis­
:tant should move about among the group allocated to him, 
and see that the children draw on the line corresponding 
with the number of the item, see that they cover their 
work, lay dovm their pencils; but, of course, under no 
circumstances render any help with the actual task. Any 
approval asked for should always be. givenr no matter how 
wrong the effort may be. Those who hesitate must be en­
couraged to make an attempt. Never, in any way, indicate 
that an effort is wrong. 
I These latter remarks apply to all the tests. 

T E S T I T EM S: 

(1) 1 2 3 4 1 (7) 1 3 2 4 1 

(2) 1 4 3 2 (8) 1 2 3 4 2 1 

( 3) 1 4 2 3 (9) 1 3 2 4 2 

( 4) 1 4 3 2 1 (10) 1 2 4 3 1 

( 5) 1 2 3 4 3 1 (11) 1 3 4 2 1 2 

(6) 1 3 4 2 (12) 1 2 4 3 1 4 

TEST NO. 2, COMPLETION OF STI~BOL SERIESg 

I 

I 

i Iunediately the first test has been completed, 
~old 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 
tr.e blackboard as follows g fi~st 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, dlaW in the 
' . 

. _ .......... /'t"TTi s sing 
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missing dot. Indicate to the children that they now 
have to do the s3Jile for the same item on the paper in 
front of them. Proceed in the same way with the second 
exffinple. In this case there will probably be volunteers 
to supply the missi~g 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 tvvo fii1gers, and so on. When coming to the 
blank there is always a pause and the gesture of en~uiry. 
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 all 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 assistru~ts now move about 
amongst the children and should render any help that may 
be re~uired 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 -;~'1.:\wlved 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 nuu1ber 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 
so on. Now hold up the pencil in front of the class 
and perform the same turning motion by quarter turns. 
After, s~y, three clockwise ~uarter turns, do one back­
wards, i.e. , anti--clockwise, pause slightly, then shake 
the head violently to signify that this wo~ld be very 
wrong. Make a fresh start and carry through. Repeat 
if necessary until fairly general reaction is obtained 
and a volunte·er supplies the correct solution. Better 
classes 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 1 if correctly / 
used, to enable every child to obtain a clear notion of 
the nature of the task. The ex~~iner should be satisfied 
that this state of affairs has been achieved, then direct 
the children to turn over the page to the actual test. 

\ ...•.....••. ,/Holding 
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Holding up a booklet, p~int out that they should work 
dovm the first colurnn and then go to the second column. 
They should not work across the page, as the items in 
the second colTh~ 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 
some. The assistants should therefore watch their 
eroups 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 nq 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 ke~p the better 
pupils, and the quick workers, occupied while the slower 
ones finish the tes-t page. 

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

The children should be allowed towork unham­
pered until only three or fo~r are left who have not 
finished the actual test pag&.~~6 these and watch their 
work. If they are still malnng progress and getting 
items right, spur them on somewhat but allow them to 
continue. Very often however, it vviJ.l be found that 
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 i·t 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 have 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. 

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

On a large vvhi te cardboard sheet, 20" x 26", 
another in contrasting colou:-- we used pink -, corres­
ponding to the first practice pattern, i.e., containing 
the same figures and a similar rectangular cut-out, is 
pasted. 

. ......... " ... /This 
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This coloured sheet containing the pattern matrix is 
15 11 x 19 11

1 the cut-out being 3!" x 4}". The figures 
are dravm in very dark blue or black lines 1 ~ inch in 
thickness. The pattern sheet is pasted so ~hat 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 1 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 1 
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 .':lentical. 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
ly and make a gesture o~ 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 last of all. This 
will meet with general and probably loud approval. 
Let one of the children come up to the bi~ckboard 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 rectangle_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 about 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 spaces. 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~ 
probably beyond his degree of intelli~ence and a zero 
mark on the test will probably be correct for him . 

. . . . . . . . . . /Obtain 

\ 
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Obtain the attention cf 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 -'Nork, the assistants 
keep a look out for emissions, 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 further items.-

All ~our pages are part of the test. 

After this test ru! interval of at least 
fifteen minuter:l should be allovved. 

~lJo•o~ooooo~•eo/I'est No.4 

\ 
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This test is given immediatel~T after the in·terval 

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 t·wo identical figures. Tap them simul---
·te..ne!ously vd th the tw·o hands. Then dj_~aw a large 9 ·bold 
circle around each of the two. Let the: children do the 
s~ue on their booklets. 

Draw the fi[:.ures for -the second exaraple on the 
board. Tap the first ·ti'iiO fi8,ures r:;:nd look enquiringly 
at the class. Some of them are sure to express their dis-
a1J.proval. Repe;;'1:t for the first and third 9 t:P,e first and 
fourth, the_first and last 1 the second and third 1 the third 
and fourth f:i.gures, shakinG the head Vii th each combination. 
:By this time so:me one w·il1 ;>robe:cbly be clamouring for the 
opportun.i·ty -~o come and help the exa.miner out of his 
difficulty. Give hi:m the clLmce. Let everyone do this 
exG.m:ple on his bookleto 

Put the third ex.ara:ple on t:i1e ·oodrd. In tJ:.~.is 
case ask for volunteers from -t;ha start. CaL~ on someone 
who does not volu,nteer. If he chooses the vvrong tvvo 
fic;ures ~ point out ·the differences and let hi:iil try a&;2in 
until he succeeds. 

Let the children attemp-t the last two exG.Jllples 
on their ovm. Assistants move around and help, ma.inly 
by pointing out differences where wrong pairs are selected. 
In cases where more than two figures are encircled 9 they 
should also give the child clearly to understar1d that only 
.tV!.£ figu.res should be chosen. 

These last tvvo examples should serve to show 
whether everyone understands the requirements of the test 
and to clear up any ~:·emainintS 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 nega.ti vely, repeat -;;vith four fingers, 
then with five. Then hold up two fingers 7 :::1odding affir-~ 
matively. Repeat the whole process. 

While the children work at the test, the assistants 
should be on the lookou-t for those who still mc:t.rk 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. 

~---·-· 

t •••••••••• 1 · .,. .. ' 
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This may be done a second time for the same 
child if necessary. If the child continues making the 
same mistake after be:.:i.ng shown twice, it would be of 
no avail to go on explaining and he should be left to 
his 0'!\111 devices. Note that it is only the error of 
marking more than two figures that may be pointed out. 
No other errors may pe indicated in any way. Attention 
should also be called, as in all tests, to omissions o! 
items. 

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 allcwance the same procedure 
should be adopted as explained ih connection with test 
number 2. 

TEST NO. 5· FIGURE RECALL~ -
R e q u i r e m e n t s: Ten cardboard sheets~ 8 inches 

by 10 inches, white or some 
light colour. On these are drawn in black or dark blue, 
lin~t inch thick, the geometrical figures, reproduced on 
the next page, dimensions 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 ~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, 
emitting one of the four dots. Look enquiringly .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 talce 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 dravV"ing 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 succe.ed, 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 quiclc motion.. Then point at 

........... /the 
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No. 3 (5 sees) 
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the class~ held up a bookle! '\and -vvith a vencil maJ:.:e a. 
draw·ing movement in the to·p left hand rectangle. See 
that the examples on the board are erased. 

Obtain the a:t;-Gen tion of everj~one. Let them 
lay down their ::,"lencils. Show the t;wo derilons·tra.tion·-·· 
cards briefly again, shake ·the head and signify vYi th 
the hand th::.t they have bee:rl finished. Lay them 
conspicuously apart, talce up the -first of the test 
cards, hold it backwards so as not to reveal the design, 
tap it and nod in acq_lJ.iescence and point again at 
the l)oolclets and -~he pencils and the class. 

Call everyone to the alert once more, t;wist 
the first c.:a~cd, still beint held in the hand, around, hold 
it u~), lilaking sure tha·t; everyone can see the design 
perfectly, and after exactly five seconds, lay it dow~ I 

. q_uiddy 1 face dovrnvvards and again :point at the class 
and the bookle·ts. The assista.rrts should now see ·to it 
that the children all make a s·ta:::·t and dravi in the 
correct srace. ~rhey should also cover their worlc 
imme di:::;.·liely. 

:Before exhibi-tinc the second card, hold up 
a ·ooo1tlet once mo1~e and ~)oi::.1·i; at ·t;he tor) :::cight~·hand 
rectangle vvhere the second d;cawing should be made. 

Proceed in a similar y·:ray ·vri th all the cards. 
Oards numbers 1, 2 and 3 should be shown for 5 seconds, 
numbers 4, 5, 6 and 7 for· 7 seconds each 1 and ~che 
last one for 10 seconds. 

Where more than on·a fi.;ure appears on a 
card ·ooth should be dravm in the s2..n1e space in the 
booklet. The assistants sl1ould see to this. The 
·two additional spaces. are v:cevided in case some 
children may have alread;)"" erred in this res1)ect before 
the assista~nts could prevsnt it. In such cases allow 
the drawings to st::~nd 7 but point out to the child 
·t;hat in the next case he should draw the two figures in 
ene space. 

TEST No. 6. CLASSIFICATIOl~~l). Let the class turn to 
the practice page for __ ._..__.,~-~~---···-•• 4 .. ---------· --·--·-

this test. 

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

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

l). We owe item~ ~~bers 14~ 15 ?nd 17 of.this 
test to a s~m~lar test oy Ol~ver ~n hi~ 

"General Intelligence Test for Africans 1 ,by 
kind permission of the Director of Education, 
Kenia (Education Department? Nairobi.) 

•.••••••••••• /Then 
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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 9 cross out the tree. Lgt 
everyone do the same on his booklet. The assistants 
should see that this is done. 

Turn to the second example. :Point at the 
representations of gro~m-up people, after each holding 
the hand high a\:>Ove the floor to indica. te size. 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 ci:ccle, at the same time making a circling motion 
with the other hand. When coming to the square do the 
same, then pause enquiringly, and. repeat this for the 
square. The children will say 11 no 11 in no uncertain 
fg,shion. Cross out the square and let them do the sarne 
on their booklets. The remaining three examples have 
to be tackled by the children on their ovvn, with the help 
of the assistants where necessary. The help offered 
should be suggestive rather than explicit. 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 vvi th his arms to 
indicate flight 7 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 marl{ing more 
than o:n_e figure in each row. 

Before proceedinG to the test itself, hold up 
two fin{:;ers, then three, then four, shaking the head 
negatively. Then hold up one finger, nodding affirmative-­
ly and emphc:lsize by rerJeti tion. 

As recards this error of marldng more thc:m is 
r3q_uired the procedure during the test is exactly similar 
to that in case of the test numb9r 4, except that the 
assistants here point out 7 if necessary in the cc=we of two 
i terns for the saJ.ne child, that only one figure should be 
1iklrl{e d in a row. For the res-t the fml:'ctions of the 
assistants are -the same as before. See that 8ach page 
is turned as·soon as completed and that work proceeds 
on the next, · 

The test consists of three pages, the fourth 
being-again intended to keep the fast workers employed 
while the o_thers are finishing. Time allotment as ~)efore. 

INSTRUCTIONS FOR AJ]I.[INISTERING 
---rlli.A:R11\fd--SUBJECTS ~ 

THE TESTS TO -··---·-·------'---'-· 

The method of presentation should in essence 
remain unaltered. 

• .•.....•... /A purely 
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A ~c)urel;y- pantomLaic performan.ce by a hearing 
exaTil.ine:c te -'3tinr:; he.:..:.:;:'i110 child:c:;n lil21..3r easily cause 
the :"ii tuJ.tion to be come strai11e d, unnatural and awk"'f'id.rd? 
everyone· fee lint::. slightly ridiculous, For this reason 
the e:m.t'J~_o:;rJaent of s·)eech is desir.::~ble and even necessarv. 

v .I.. ... tJ 

The exact words to use have not been ri~orcrusly prescribed 
so thc:.t the examine:J:" may express himself in his own way 9 

but the genei\:>,1 trend should be as follo'i'lS and should~ 
~s reg~rds content, be confined to this; After telling 
the chi1d:t'en to fill in their n3.:des e,nd the other p:::.rti··· 
culars l~eq_uir'ed 1 .J:t·oceed some1vha..t as f~llo\VS: iiWe have 
some interesting problems here. I would like to see 
ho 1N weLl_ you c2x<. solve them. J)o as m::>.ny as you can and 
try to ';York q_ui c.~~ly. SoL:,e are ci_ui ·i:;e eu.sy 1 others are 
l;lore difficult, but just do your best, 

"I 3.Iil not coing to te~;_:L you Vvhat to do 0 Instea.d1 
I \fan-G you to. watch c::~refull~r r/h::::t I do on the board by 
·-.v:.y of ex~'-IYiples ~ 2.nd. see if you can find out for yourselves 
what you hc:~ve to do. Novv look! (pointin'=" the first 
SeClU8l188 of the four do !;::; .. -tea G) 9 t:1Ed now l tracj.ng the Sal;l.e 

• I .. , ""l ., \ A , ... . 1-h l seq_uence vvl-Gn Cild.L:.:;" nu. .tlel"e lS ano·u er examp e 
(proceed t:LS before). No·w I shall give one of you a chance 
to shovv us vi!he::.t he c:.:m do." And so on. 

It 'Jiii1l '0e found qui 'te easy t; o do c:w much t:J.lldng 
c>,s ~iiny he found necess.::-1.I'Y to )Ut everyone at ease vd thout 
doing [c:my o;~ctu,J.l verbal explt:'.!..'L:.·don of the req_uirements of 
the test;:.:;, 

•:!hen usinc tl'.!.e teslid on a language .. ~~~roup ·whose 
1 :;'1°-U':J···,-, l·,.., -~··;o·t Ul>dor···-G'ood OI" "'"·ol-ei1 -by· +:'.r"G e'"<::~··n·l·ner ·th~ -..... .. .J. (") L,'<:.J..,_, b . - -- \:...o 0 ~":> .LJ .. f..Jo.. , v . .!. ..A.C.~ V 

beat uw-cl'wcl is t~:lat -grescribed for the A-'1eric::tn Anay 
l'e:!."'forr:L~nce Scale Exar11in~;d;ion for a similar case which 9 

c<ll. c_-,-1,1-tl·,- :~·d'~'"''+ed ""e::·a~ ., '0 8' fo] lO""S: '-'-'- 0J. J --• ~"l.J v 9 .J. v• o ~- . Yl • 

' "The Examiner should take c:::,re that his directions 
do not aDpeGr too 2rtificial. For this reason he should 
not always remain absolutely silent. He should try to use 
wh~tever words are intelligible to his subjects~ 'No', 
'Yes' 9 'Hu:r·ry' etc. 9 ce.n be used. in l!lOzt c.::~ses, 3.nd even 
v/J::..en the subjec·ts do not unde:r'swand 9 it is often better 
for the Exarniner to speak as weLL as gesture. The aim 
here is only to make the ~nstructior1s intellici ble apart 
from the 1a.ngu<:1"ge used. "2 J 

2) 
Yoal:un1 and Yerkes~ "Mental Tests in the 
.American A:-·nty" 9 London? 1920. 



INSTRUCTIONS FOR SCORING . ... __ .. ...- ..... , ___ , __ ....... ___ .... __ -···---

Scoring is very simple and straightforward in the 
case of most of the tests. The following remarks will 
help to ensure obje·cti ve marlcing. 

T iE s T NO. I: ·----
One mark for ev,ery corr~ct item. 

Possible total: 12. 

T E S.T NO. 2~ ----
One mark -for every correct item. I . · Possible total 33 • . 

--~-fEM .. NO: ~O,RREC!_RE.l,PON,s.E.w.--. ~~~ 

1 * · · · I The line should be 
1 noticeably shorter · 

I . 

2. 
. I 

• 

J. 

\ 

1 than the one immediate-
!lY preceding it. 

• 

0 
' . 

· . 

he circle should be 
oticeably larger than 

the preceding one. 

'. 
II •••••• ·• ........ I 4 



ITEM NO~ COHRECT RESPON 

6. 1st blank X 

~· 
\ 

I 
I 
I 
I 
I 
8. 

\ 
I 
I 
I 
I 
I 

9\. 
\ 

space. 

2nd blank 
space 0 

D 

)<OX 

, 
• • 

RElVIARKS. 

The three d9ts may be · 
placed in any positio 

........ ~ .. .n.P 



11. 
I 
I 
I 
j 

I 
l 
I 

I 
i 

• 
# 

12. 1st blank I II 1 
1 

13. 

14. 
' 

2nd blank 1/ 

e 
G 
-e-

15. 1st blank 
I 

! ! . 

' 2nd blank i 

-, 

The two dots may be 
placed in any position. 

Anyone of these alter­
natives. 

:[• • e o a • • • • o /16 
I 
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I I 

I ITEM: lW :; I CORRECT RES:,_'ONSE ~ ! RElCARKS ~ 
::·t;.:.::.~-:;,:::;~:;;;;,-::;c:;::-=·':';;;:;:~-.~!O;':!"'~::;;,.-.~r-~;:~.::-~.:~c:;":;·.-;,::_::~':;:;:..;".:;:;,::::-:::.":,: .• -;:::=~-:-:.~,:.:-.. ::;;·.; ;;:.;:::.-,; ·.::·:.~::;:;:~-::,;;;;",':,:.:;·:;:;:;~:.;:··.:·;:::.·.::.·~·:=.;:.,;:::;,;;;;: ... :==:;;.::;;,;'.:;;:,::,::;·.~ 

17. 

18. 

19 .. 

20. 

I I 

i I ' l The recta.ngle should 
be both lone,er,and lesB 
in hei&-~t. than the pre-· 
ceding one, but credit 
is also given if it is 
at least equal in 
length but less i~ 
height or ~:;.t most equal 
in height but c:;:·e.::d;er 
in length than the pre· · 
ceding one. 

•i 
l 
I 
I 
~ 

! 
I 
I 

/ 

• 
' 

l 

I 
1 
! 
i 

The pl~cing sho~Id be 
, nc-'Giceably to the right 
' of the centre of the 

space. 

The line should be 
noticeably shorter 
than -~he ·preceding 
one. 

The four lines may 
have any length and 
may be placed in any 
relative position. The 
only essential is that 
there should be four. 
Four dots and even the 
figure 4 are accepted. 

\ • 0 0 •••• ~ •• /21 . 
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I • 

21.: lst sp".ce : J I . 
I I ! : 
I I 

2nd space I ~ I 

22. 

:2nd space 

24. I 

I 
l 
! cv 
; \ I . 
I 
!If{ 

I . 

. I 
I 

I 
i 

• • 
• 

• • 

• • • • • 
I ll Jl 

I 
th. 

I 
I 

The dots may be 
placed in any rela·· 
tive position, or 

l the idea 5 expressed 
1 in any other Nay. 

,. 
I 

I 
l 

Some childl~en attempt 
to show that there 
are two lines by 
drawing both lines not 
~uite coinciding, as 
in the second ex~nple. 
This is accepted 1 if 
they ~re close to­
gether. 

The line should be 
noticeably longer 
than either of the two 
preceding 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 tho1.1gh not ne cee-­
sarily pointing straight 
at the corners. The 
dot should be .noticeably 
smaller than either of 
the two preceding cir··· 
cles 1 and filled in~ 
not an empt~r circle. 

' ••• 0 •••••••••• /2 5 
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25. lst space I 

2nd space 

I 
I 

I . 
26 J lst space j· 

I 
2nd space i· 

I 
I 

I 
I 

I 
' 
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.CORRECT RESPONSE~ 
~~...:;;:"~~ 

~0 
~/~~ 

ic=l-
.... 

REMARKS~ 

I 

J T I . ., . ' 

The above "items constitute t .L«:) test. The correct 
responses on the items on the next page of this test are also 
given below. Marks obtained on these 'ire to be disregarded 
entirely and $hould under no circumstances be. added to those 
obtained on t~e test proper. 

• .•••• , .• /C~rrect; Solu·tions 

\ 
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Correct Solutions ot Additional Items not Part of the Test. ··-··--·---·-···--- .. ~- .. ··-----···-·-- ····- ··--·-··------.·-.. --2--"'·-·---·-~··----· .. ~----·---
.Nc Marks to be Allotted! ---······-------... ----~--- ...... --. ___ _.... __ ._.. ..... 

i 
! 

1\ 
L 

.. I •••• 
I •..••• 
•I( """'-i "1,/,f; ~c 
! (; j>£IS;f,~,.__,J 

I 
'; 

I 

I \1 . j 

' i 

f\ 

8 I 
i 
l 

" l( )( I • 

I 

8. 
l 

i 
j 

. l 

I 
9. 

l.O. 

' 

I 11. 

I 
I 
I ' 

I 

I 
i 

' I 'i 

I CD 
I 
I 

I 

,[~1 
I 
l 
I 
I 
i 
I 

I 
I 
I 
; 

I 
I 

I 
! . l 

14. 

15. 

16. 

I 17. 

Q, 

CJX 
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ITEM: ITEM 
NO . SOLUTION . ITErJI 

NO . SOLUTION . NO. SOLUTION. 

I 
1s. I 

1 ~ 
20. 22. 

I 
- ~ 

! 
I 

' i 
'I 
;I 

I 
i 6 l I 19. 
i 

21. I 
I i 

0 I <CJ 

I 
I 

I 
I 

T:E_ST _ NQ_~---~. 

The required rectangle md the cut-out space in t!M 
matrix for which it is intended should both be indicated 
cor~"'ectly to obtain credit of one marlc. 

Possible totalg 32. 

\Vl1.en the correct recta:.!'lgle is marked out no indication 
given as to the cut---out space to which it belongs, no. .mark can 
be given. · 

If more than one recta.n.gle are indicated for the 
s:::un.e cut---out space' no marl~ c:-:.n be given even if one of the 
rec·t;angles happens to be the correct one. 

The actual markings used to indic::::-1..te the solu·l:iion 
offered are of no importe:'.....n.ce. Often the circle around the 
rectangle chosen is omitted 2J.1.d only the line dravm from the 
rectangle to· the space where it is sup~)osed to belong. 

Sometimes nur.a.bers are used. Although we endeavour, 
iri the presentation of the test, to assure uniformity in the 
Iaethod of response 1 any r.r~ethod clearly and without runbiguity 
indicating· the subject's propose·d solution .is to be accepted 
if such solution is correct. 

I 
~!?_ST_]!_9_._ 3:; 

l 

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

• o •••••••• /than 

• 
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than one figu"re are contained on the same card, each 
recei vas two marks if e:orl~ectly reproduced. 

Possible Total: -24. 

The follo·vving general principles apply to all 
the fi,gures ~ 

1. For the first mistake one ma.r.k is deducted. For 
· the second mistake, the second mark falls away. 

2. Neatness of dravving, firnmess of line and general 
quality of the reproduction are disree;e.::_~ded. 

3. Where a line sup:;;.qsed to meet another has been 
accidentally drawn too far no mai'k is deducted unless 
the "verlap ~xceeds -J 'f 8.3! inch~ when it is regarded as 

.. an error and a mar1c is deducted.. The S8.Jlle ap-;:.:lies when 
··the line does not quite meet the other. A gap .ef t" is 
al1evred. If more, a mark is deducted. 

4. Angles slightly rounded as a result ef p~or 
drawing may be accepted, but when clearly so intended a 
mark is to be d-educted. 

5. Whena rectangle is required, a square will be 
allowed as a lir..li ting case, but if ·t;he ·longer side be-

. ,comes the shorter in the reproduction, a marl-c is deduc-­
ted. 

6. Any reversion of a figure is regarded a·s a mista.k~. 
for which one m.r:::.rk is deducted. 

7. In the ce,se of any essential addi ·tions or 
omissions ~ mc-;,rl-cs are to be given. 

S•me'types of drawings received are given below 
tegether with the marks allotted. Some cases ·Hill olear·-
ly be exrunples of the application of the rules given abeve, 
others are special cases. In each case a red arr(Jw points 
at the mistake. 

No.· L 

Full marks; 

One Mark: CP 
CP 

- .. t 

CP 
·CP 

(~~p, rP 
, , I 
""-., ·· .•..... 

Rounded angle. 

c_-p 
~ Proportion 

r." .. ' • 

J. 'hfi!!~1P.V~ 
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Whenever more ·[ihar.~. one such :lista~t:e occur in the same fiGUre 9 

no ro.J,rlcs are given. 

Ho Marks: Essential omission . 

Essential addition . 

CP T No mis .. ~akes' 

Fu.ll Marks~ 

One Mark~ 

• 

A 
.. 

No marks: 

N~:.J..~ 
I . 

; Full :marlrs ~ 

One :m.:;1.rk: 

- , 

A f7 
.. 

·Fl· "" > • .. 
.one dot only 
below vertical line 

·n One of the lo•iter dots omitted. 

• 

J ~ Lower dots increased to 5 • 

Position of upper dot • 

• 
.. 9 

..... 

:9 
• 

Position of lower dots . 

• 

R • 

More than or.~.e dot below the end of the 
vertical line • 

• 
Vertical line extended below last dot 

for a dist:-1.nce mo.:.:·e th2.11 tv'iice that 
0e tvie en tvw dots. 

A .. 
• .. 

A 
:9· -

£;:;1 
A .A 

rr 
f1 

Upper dot omitted. 

More than one dot above~ 

More ~l;ha.11 one mistake. 

The same mis-t;al:e repeated 
syr.n.i1l.etrically is regs.r­
ded as only one :mistake. 



I'To marl:.:s ~ 

No. 4; 
·--·-· Full E1arks ~ 

One mark~ 

I 
I 

No IJJ.o.rks: 

NO. 5 :; ... -~ ...... ,. ... ~·-···· 

·I 
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Proportion. Lencth of legs should 
be at least twice the ve~tical 
height of the feet. 

Essential addition. 

Two mistakes. 

Essential omission. 

00 co 00 t=1 

00C0000 

0 0 1.·. oq (!) 0 0 .Proportion. Width of 
· rectangle more than 

diainetex' of circles. 

.c=t 0 0 c::c:::J 0 0 Perfect reversal 
\ 

00 co 00 c::r~) 
0 0 ~ 0 €) c:::J.. J Essential omission. 

0 0 r.:cr 0 G et::J Essential addi tiorl. 

(First fie~ure) Full marksg 9 

One Mark~~ 

No marks~ 

Two mi st::1.ke s. 

9 Essential Omission. 
/ 

No. 5 ~ ----
(Second fie:;ure) Full marks : 

t~ 



One r.'Iark~ rt 
'~-~ 

-+l 
~ 
+ 

. No marks~ -t1 
I 

~ 
I 
I 
nJo. 6 ~ 
~-·----·--

( Fi::..~st figure) Full mar}.:s: 

: One marl~ g : . 

i 

' ' I 

N' o rn.a:cks: 

No • 6 · Full ma.rks: 
rsecond figure) 

One mark: 

~ 
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The t'l:ro portions a and 1> should be 
at least eq_ual in length, othendse 
b should be the longer. 

Reversal. 

Angle vvron g. 

This is more 
a mere gap. 
nature of the 
altered.' 

Tvvo Dis takes. 

serious than·· 
The es:-3ential 
figure is 

.The diagonal nature of the 
shading ~as been retained.· 

One side more than 1-fa times 
;:;.no·Gher. 

The diagonal nature of 
the shaded portion is lost. 

If not noticeably of greater length 
·i;hsn height. 
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No m.ar~s; If noticeably of e):'92:ter height than lensth. 

N o..!-3.~. Full :r.u.arks ~ c (First figure) 

One mal,..lc.: c( c 
No marks: € q 

· 1'Io. 7~ 
"["se-cond figure) 

Full marks: ~ 
One mark~ r:g:t Reversal. 

~ 

No marks~ ~ Essential additions. 

0 Essential Omissi'on. 

No. 8 ~ (First figure). 

(Following Tenuan) Full ;.:J.arks: f..rL9-

One mark: C!Jl.!l 

No. marks: 

..tJ ~ ~-' 
. \'J \_, 

i • • • • • • • • .• ·• ; /1'1o • 8 
\ ·- ____ _____.-
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NO. 8~ 

(Second figure), We fell orr 1'erme.n' s conditions fo:-c this 
fit:,ure. For full :m::.'!.rks; (1)' The outer fiGUre 
must ba a rectangle. (2) The inner rectangle 
must be off the centre to the :;.~i;ht. (3) The 
inner'fi2,ure may be a square but must not be 
noticeably higher than.wide. (4-) Lines fro:w 
corner to corner must be dr2..vm fairly accurately. 

For one t1ark: No essentis.l part mu.st be om.i"t-Ged 
or added. The design me.;y be inverted~ the inner 
rectangle in the centre or to the left; it may 
be tclller than wide. Less accuracy v-dll be 
accej;J·(;ed for the radiating lines, but they must 
show a tendency to.neet the corners. 

One m~rk for every identic~l pair indicated. 

Possible total~ 25. 

( 'rhe last page does not form :pa:i."t of the te;st. 
be given for solutions on it.) 

No credit -to 

Indication of the ·!;wo figures chosen ms.:J~ iJe of· any 
kind; circles around the fif)ures? crossine; ou·t:; 
of the figures? underlining) dots placed on Jche:u1. 
Any method that leaves no doubt a.::1 to 'dhich figures 
are intended, is accepted. I 

Yfhenever more than· tv,;o figures in the ss'l!le rmv 3.re 
marlced and the markings allowed to stand 7 with no indication 
that soiue of them are supposed to h2-ve been c1eleted, no cJ.~edi t 
is given eve;:i if the correct pair is amongst t:1ose m.:orked. 

It sometimes happens thc.t a defini ·~e syster11 is fc1.lo•:!e d, 
such as marking every first e:t.nd l:::.st :t'iguTe iri estch row 1 or 
always the first two. 

This is a clear indication that no attempt was made to 

\ 

obtain a:ny real solution. Co-rrect solu.tions obtained in such :J. ·.;:::.y 
are apparently accidental ar1d not ·to be credited. Hence no 
marks are allovved for any page where such a system has been follo-..ve 
consistently~ even though some items may be correct. (In some 
cs.ses the first pa.ge shows evidence of real effort 1 but on the 
second a system - so much easier ~· is adopted.) 

TEST NO. 6~ 

One me.rk for every co::.~rect solution .. 

Possible to~al~· 25. 

(The last page is not part of the test. 
on last page). 

No credit for solutions 

For the corl"ect solutions given below, the 5 dr3.wings 
or figures in each row or item of the test are nv~bered from 
the left ar1d the solutions given by nurllbtn~s . 

. . • • • /Correct 
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CORRECT SOLUTION OF TEST ITEMS OF TEST NO. 6. 
---..~oa.••- - ...... ~"7. 

ITEM NO. SOLUTION. ITEM HO. SOLUTION. (ROW) {ROWj -------· 
1 4 14 3 

2 l 15 1 

3 3 16 2 

4 5 17 2 

5 4 18 5 
I 
l 

6 I 1 19 2 

7 . i 4- 20 1 I 
i 

8 
I 

3 21 3 ' 

9 4 22 5 

10 3 23 5 

11 5 24 ~it 

12 2 25 5 

13 3 ,:-

----------------------·------------------- ----------------
:, .. •·. . ..-·. ,.. 

CORRECT SOLUTIONS OF ADDITIONAL ITEMS, NOT PART OF THE TEST. 

NO CREDIT TO BE ALLOVV'ED. --========== ====·-=· .. =-""'· ':" - - ... ..,-.:t --- ·= .-:c::.. .. ::==::: .. =::a;: ... ===m:: 

ITE M NO. SOLUTION. ITEM No.I SOLUTION. ITEril NO. SOLUTION. 
l 

1 5 4 5 7- 3 . 
I 2 3 5 1 8 5 

'3 4 6 2 9 4 

---'--- I 

Whenever more than one figure or drawing is indicated 
in one row or item, credit is not given although one of the indi-
cations may be oorrect. · 

When a definite system is followe-d consistently, such 
as indicating all the first or all the last figures 1 no credit 
is given even for items solved correctly - purely· by accident 
in this way. 

The totals on all tests are added in their original 
forn1 to obtain the gra11d total. No weighting of .the scores of 
the different tests has been introduced. 

' 
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