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THEORETIC AL WORK




1.

l.Ipntroduction,.boon after the desth of Frofessor Spesrman in 1945 F.B.Ballexd
wrote * /nd he worked to some purpose.In fact he gave us a new v
peychology - a new psychology of the intellect at any rate.It can scarcely
be cleimed that psychology is an exect sclence o It lacks both the
definiteness of mathamstics and the clarity of phyeics.It cannoct be
regarded - if fndesd any sclence ¢sn be regsrdéd - as a fixed body of
knowledge capable of extenslion but net ¢spable of modification.Ite very
foundations are vegue snd uncertein. Ve have , in fact , to view thet
curious entity the human mind through the oyes of a few men of geniuss
nd in telking =hout it the very words we use wore elther invented hy
than or invesbed b? them with new meanings 'I;o suit thelr purpoges
Spearmen was one of those master mindse"(2). Page 14 Thig is no
overstatement of the pert plgyed by Spearman in attempting to glve to
paychology the theoreticel bamls that 1t so badly needs and thet clarity
and accuracy which is cheracteristic of mn exect seiencee.iven though the
theo1ty of the physiczl sciences is etlll open to discussion and
modification the physiecal acientist ie able to prediect with = high degres
of acc;.lracy and for those mspects of matter that he measures he has
quantitetive scales which hava been found to be consistent =md valide
Speermen ettempted to maks up for two deflcienches in the study of the
mind vige, the lagk of accuracy in the measurement of human ebllity
and the lack of a eystem of explenatory principles to describe the working
of the humen mind. ‘

He therefore postulated a"pregnent gystem of prineiplese.”

' {(14) Page 29+ Psychology hae been working in reverse he smid , = mass
of exporimental evidence has been collected and wc need a set of qualitative
and quentitative laws which will unite into one coheront whole all this
detee The deta which eoncerned Spearman most weme those gollected by scholars
who have attanpted to measure intelligenc_e. The inaccuragy of these &
methods has very largely arisen Irom the fact that we have not defined
cloerly vhaet it is that we are trying to memsgre.The hesitancy of the
practising paychologist to make disgnoses on the resulte of temting haa
often been teken by «the epponents of mantol testing to imply that there
is little velue in such work ., But there heve slwsys been difficulties

id diggnosis and the wore material waysilable the g.ester will he ths
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sipplamentation.There 1s no limdt to this la#k stage « Correlate and
relation eductlon,especially when aided b§ reproduction lead to
the building up of higher and higher levels of thoughta

Having stated his theory of cognition we mey now see

how it epplies to the theory of intelligence.d test of Intelligence now
becomes a measure of the ability to educe relations end correlctes end
togts nust be deslgned to do thisge Spearmei points to tho strenge way
in which the semple of tests for ewch age group varied in the original
binet tost § memory tests were includgd for sime age groups tut not for
otherse Un what besls wee such an erbritary sempling made he eskg.This
error he folt was due to luek of definition. Yo ons had =sttampted to
define the intelligent act.we now have u criterion on which to judge
wother a test is 1i‘k1y to be & good test of intelligencs or note
But thipg criterion,it mugt be admitted,la & qualitutive one go tnat it
will have little Walue in lhcreasing the mccurscy of messursment.it
will hovsver preveni the reeurrence of the error alliuded to gbove.
A rigorous quantitative crlterion for the sssessment of the efficmcy of
s tesv hns bean suggestod and will be referred to later. (See Fage & )

. 3G ‘Ihiﬂt;;heozy ig best pongidered

the

from two points of view, the stetigticel end/psychologicale
(1)eStatigticglsThorndike and others

found thet veriocus abilitiss as measursd by tests tended to ghow

congl stently positive correlations betweeh thampelves end to sxplain

thls fact thep introduced the motion of a general level of sbllizye.

To Spearmesn such = panpling of ebllities is impossible ap we have not
made up our mindg e to which abilities we are to measursesio explein these
correletions Speammen postulated the oxistancé of a gehersl factor

vhich tekes paert in sll cognitive opsrationssThe theory is best stated

in terms of hips famous tetrad egaution ¢ If &, b, P, q, mepresent four
toste and r reprasents the correletion so~effigient obtained from
correlating the performahees of a hypotheticel ssmple of individuels on

sny indicgted palr of the tests then the following rolation holds s-

Yep X Tog~ Tgq X Tep=0 .

Vhenever this reletion holds end only when it doss go )throughout e table

of correl-tions then every individuel measmirement of every ability can






























16,
of gll the factors on any test must be equal to unity.
Wo got from this method a number of common frctors emid
g specific faetor for eamch test. In a nonad where the tetrad differences
of the tetrad differences is g%ero the metrix is dedcribed in terms of
two common factors and a speeific factor for each test.ln a tetrad which
has a zero difference the conclugion ig identical with thet arrived at
on the Spearmen theory vig., one common factor end a gpecific factor fo;‘
each testes If the first common factors 8re written down end the products
found the original matrix will be glvenvend so the resldusls are zero.
One common factor is therefore efficient In thl: case. In cases where
there are several common factors home of the fectors will be hegeative
in almost every crace
Thurstone's method leads ideall¥y to whsat he calls
“orthogonel smimple structure"” whereby he means that his factors give a
unique description of the correlstions and these factors are uncarrelsted
end digtinet.He inslsts th&t before the factore can be given any
peychological sipgnificanwe all negative values must be removed.This is
sccomplished by s process known as "rohationiTrenalating the correlations
into geomatrical terms he conceives of them as vectors which shen they
Bre 'a-tvrigat mngles ere uncorrelsted.With n factors he thinks of en
n - dimengional space in which the common factors if they are uncorrelated
are et right sngles to sach other. Within this space by kepping the
vectors at right engles e rotation is made until there are no negative
values et ell.We thus arrive at set of factors that are all pomitive
and uncorrelated 4 orthogongl simple structure.But there are cases where
this structure is not possiblesand t6 account for thess cases he
introduces"oblique”factors which are correlasted to a certain extent.
With thess he ssys it is still possible to arrive at a simple structure ,
g unique definition even if the frectors are glightly correlated. Certzin
conditions must be observed in the doing the raetatioen j3 no test may
contain all the cogmon factore , no oommon factor mgy eccur in all
the cermen-fuetery tosts and the loadings mugt be in such a pattern that
all the test are quaelitatively different from one emothers
The results of factorial ensalysls megy be uséd in a

oalt-be ums  ©
rmumber of weys.A theory oen be based on the results/er-the test .een
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B Hotalline®s Mothiod of Principel Componentgs This method Rzw-bems- was
sglluced to in the discucsion of Thirstona's theory .(Page 17.) If the
gcores oit~dwe-tesla of g sauple population on two tests are uaed es
¢o « ordinates and these plotted on ftwo axes at right angles to emch other
the shepc of.ble tha area coversad by the dots representing the scores
of sach individual onwthe two ter~ts will be roughly elliptical if
the two tests are correlated.This ellipse has two mxes , 2 mgjor and
g minor.Similarly if there are n tests we would have nit n ~dimensdonal
~ellipsold thei hae n prineiprzl axoseThe principal compoments ere
found by ealeulsting the axes elong oach principal exds giving = set
of factors thet diminish in influence ag the number of factors increnses.
The figst factor eor comporsnt rung dong the grestest length of the crowd
end g0 1s best eble to indicate en individusl's pogition in the crowd.
Thiy method has one groot sdventsge in that it 1o possible to reproduce
gll the originel test ssores Bf the factors are given.but it ig not possible
to reproduce the correlations shc?p with other tosts ae cen be done with
factors found by the centroid method or the method of least squares.
It has one greagt dissdventoge in the feot that is soon me the composition
of & bgttery is changed egll the factors chrnge as well.Burt repards these
factore as superior to those yiolded by the Thurstons method and claims
thet the fiwst three factors arc mble to account for a far grecter emount
of variencs than the first thres Thurgtone factors.lhoy sre also truly
independent wierems the Thurstone factors are slweys correlmted to m
cortaln oxtent.Thurstono ,as would be expected,hes criticised these factors

a9 ho feals they ere peychologically meaninglesse
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ell the factors that have been isolated.ly regarding 'bi:e factors as en
entitles distinet from the mind and thus capable of clessification
on n genersl basls he hes ot the ocutget given the warning that they
ere descriptive terms snd that fectors cean be accerted even if negative
as no psychologicel significance 1z inherent in them.Factor analygis b
1s thus a method for finding the reletions between correslations
end the more dlverse the methods we use the greeter will be our knowledge
of these relations.Spearmen in suggesking the method of factorial analysis
created g method of which can be used in a far wlidef sense then he
reellsed and whose resultc wen pdmit of a greater variety of interpretations.
then he would,et first,edmit. His complete and stimulating stafamant formed,
in spite of limita:tiona)tha gtarting point from which gll laber work
hes proceodsd.

Finelly,it must be reamlised that each method of fectorigl
enelysis has 1te own merits and mey be the best that cen be used for a
particular problem, " It is a pogitive fact thet every one of the
types of factorlel solutions in extensive use to-dap‘ is an effiecient
one.ihen knoen thoroughly , o sgkilled enalyst can gpply eny one of
them 4o produce fine results drn & desired situation . The snthusiastic
partisen who depreciaztes the efficecy of some other methed and ¢alls
it a poor ons thereby furnishes indlsputdble proof of one of two
things «~ either his own sincerity or his own igorance , not just
tgnorence of the dotails of the other method,but generel ighnorances
Any person of intelligence should know thet it is highly lmprobable
thet eny of the brilliant peychologists snd stutieticians wao have
worked on these problems for thevlast thirty years would ﬁmduce

end edvocete m "rotten" system." (12) Page 8.
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l.Introduction, The objnet of this investigetion is the sstablishment

of nprus for Spearmen's " AMeesure of 'Iintelligence® For Use in

Schools"sThese nomms are besed on the results of testing a1l the

inglish speeking childron et #n the classes from Stendard IIT to

Standard VIIT inclusive or the squivalents of these classes , who

were at school im Grehamstown in Aprdl 1947. The test , a verbal

group one , hae been discupsed in the theoreti.dl soction of this work

(See pages 3 ond 4) . It is mede up of seven sub ~ tosts divided

ag showm below in Table 2_[.

Tgble I, Sub = divigions of the Tegt .

Sabstogt, Zype of Guegtion | Neo Lon
l.5ame or “"Are mmpll and little nearly the ssme or

Opposite. gbout ms different as possible ? 30
2« Jynonyms "To gtrike means most nearly the ssme as

what? To £00l? To hit? To hurt? To bresk? 24

3.01aeslfic~ "Eing o Stick.lhewl. Circle. thich word mesns

ation, megng pomething mest unlike the regt? 28
4,uestions. “ihet was it made him eat? Thirst?

Hunger? Fain? Joy? 12

5S¢ Completion.

"Stampe ere put on Tablea? Lettera?

Picturas? Treesal 24

6e.Anplogles. "ihite is to Black zp Yeg 1s to whrat?
No? Perhapg? If? Ghen? 28
TeInforance,. "If Aig larger then B and B 1s larger then

C how doeg A stand as compared withC ¢

Smgller? T arger? Better? Equal 7 17

Totﬁ; 163

sub
it the beginning of emch/test (except sub test 7)where

there is on}y one ) are two questions which are worked out with the

class as a demonstration of the type of question in thet section.These

questions are included in the totels j the mctusgl number of quastions
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actuelly snswered is 150 not 163.The instructicns given with the test
include & “"petter” which must be used to introduce eack test & that we
¢an be sure of stsnderdised pr cedursevhiich ig empential if we are to
keep the responss errors at a minimum,
« Lrocedure, Several wodifiest . ons of

procedufa ware introduceda

i.’fhe instructions for teste 1 and 2 sbate explicitly
that each quostion ghould be giventw~ twice but in the other tests no
mention is made of the number of times the questions should be given.
It pesms obvious thet Spearmen intended thet all thegestions be given
twice but it wes decided to interpret the insgtrictions to mean that
quegtions in
the/first twe tests were to be given twice each and the rost of the
quastions once each. It was decided to spplm the test in two school periods
of forty minutes esch go that the testing would involve a minimum of
dislocetion of the time tabla.Te Judze how long the test would toke to
epply =nd to familierise myself with it I epplied the test to a class
of coloured children gt the Ehodes Univorsity Cbllege Practiging Schonl,
It was found thet if each dewb quogtion were glven twice tho test vould
take about ninety minutes tp epply. 4s this period wms too long v make
the testing possible in tmﬁods it was decided to shorten the time
of application by sepplying the teet mo stated above.wdlth the result
theat the teszt wes spplied sapily end somveniently in two pericds of
forty minutes ench.

ii.Spearmen'’s instructions msuggest the use of foolscsp %
which would require folding snd wumbering by the subjec¢ts « As veluable
time would be logt in thie wey forms were printed in such a war that
subteasts 1 1. 4 were on one gide of tho shaset end the rest of the test
on the other.Formg were taken in gt the and of the first period of testing
l.04after the completion of pub-test 4 end wewe hagnded back in the eecond
perlodyNo reference was sllowed,during the second poriod of testing , to
work done in the first periocd end while 1+ is Tossible thet mlstakes mede
in the first period wers corrected in 4..» second the effect may be
rogarded as negligible as the groups tosted wore emall end control was
eomploete et all stages.

33i.No group of children was tested twice on the same
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dey. The 'doing of the test should be am onjoyable exporience if the
claim ﬁmir;t%Spea:man mekes that personelity defects have little effset
on test perfonﬁanoa is t¢0 be upheld.The application of the test in one
morning as was done in en Austrelien invespigation which vill be referred
to lgter mekes , in my opinion , the testing an arduous business for the
aubjects,espacialljz the younger ones.i congideration of the arder of &
dlfficulty of the mub-tests is interesting in this connection.

Table II. Order of @ifficulty of the Sub-testg .
Tosts 1 2 3 A

Scottish
Secd. 4] 4 7 5 3 1
Chidren.

L

=]

Perth

Centrel 6 4 7 5 2 1 3
Sehool

Children

Ferth 3] 3 7 5 2 1 4

Elﬂﬂc

School

Children

See (13) Fage 46.

sub
The low ranks shown by the second group of/tests (Sub-tests 5,6and 7)

show that it while shorter then ths firet group is h=srdermore difficult.
This second group will therefore bo more fatiguing then the first =0
it 1s desirable,if possible, that the subjects should be ms fresh as possible.
I therefora decided vhere possible to place half & school dey (three periods)
botween tho first =nd second groupes of tests.If a ¢less was glven the
first group in the second period of the dsy then the socond group was
glven in the fifth period of tho following dey.and se ons This ensired
in sn spproximete fmshion that no form was favoured in the times of
which it hed to do the test.Barly in the morning snd towwmrds the end of
the school day are not regerded as good times for testing end wilo it
is not possible to zay that the results were not effegted by the times
of tesbing thed children nover lost interest and enjoyed doing the toot
very mueh indeedd,
iv. The childrsn were told thet no marks would be
givem or tszken away for spelling end nestness. Thias informetion in the
primary standards paﬁticularly was alwrys roceived with plessure.
ve At the begluning of each sub-tesgt the subjects

wors told not to begin writing until the somplete guestion had been
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given. This was done to prévent the lessintelligent from arriving at
the enswer by wetching which alternative was chosen by the brighter
cnildrenslt wes found in the trisl test thuat one or two subjects listensd
to the question and #hen theoy heard the word they thought was the
sorrect cne they wrote it down without weiting to hear the rest of the
quegtion,

vi. The timing of the pemse vetween tlie questions was
donecwith eh ordinary pocket wetch « Spearman suggests thet the tester
practise giving en eight second interwal withewb-m-wateh and then give
the test without using a watch.

v:§.No other modificgtions wers introduced snd
great cere was tuken to see that the children understood the instructions
before each sub-test was given.The procedure was made”as stitomatlic as
possible " gs Spearmen recommendss(17).Fege S.Before the testing wes
gtarted I rosd the test out mloud asveral times =0 as to beccme
phoneticelly accustomed to it.

Sehoolg Vigited sArrsngenents were wede with the headnasters and
heedmistresses s verel wesks before the. testing commenceds These schools

are classifled in Table II1.

Tgble Ill.Schoolg ¥Uigited.

Boypg' Schoolg Gdrlg* Schoolg Co=educationsl gchools
.L.Kingswood College 7.Dioceasn School for 10. Greéhagmstown Primary
. Girle. Schools.
+2.5t. indrew's Prepe Se.Victorig Girls' 11.5tJppeph's Primary
. Seh ool High Ochoole School .

«345t, Andrew's Coll, 9.Convent of the 12. St. Peter's Primary
Agsumption. Sehool «

44,5t Aidan'g Colle.
S5.Graeme College
6« School of the

Sacred Heart,

A11 the testing was done in 1litt}e over a month
and the arrengements were excellent , everybody being mogt helpiful
end interested. Teachers in Grshsmstown are accustimed to this sort of
interference with their work . Tou vhat extent this ssmple of children
i8 “egt wige " dan not be ascerteined from the results of this investigation.

Teachors were asked to introduce me gimply as " This
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is Mr Butler. Lie 18 going to give you a teet this moming in connection
with work he is doing at Ehodes’LAt ona of the girlas' schools it was
felt thet the girle might behave fonlid)ly and so a teacher remmined in
the classroom. vhen this happensed I asked the teacher to stgy in front
of the class with me ns I was afrald thet the children might be embarassed
if one of their own toeachers pew what they were writinge.There was no
di seiplinary trouble at sl1 3 the children enjoyed doing the %test and
found i£ a very weloome brsak from their normal school work.idoleaecent
boyas who ofteniﬁf:f::: g hew master , especlally if he ig gtill & student,
as * falr geme" and feel that enthusiasm for scholagtic mattors fs
benesth them showed great interest and gave 1little trouble. In only
two stenderde was there sny difficulty in getting the test started but
once the work begun they ssttled down wnd enjoyed doing the test.
In the mecondary atandarda'the girls were far more anxious gbout thebr
results than were the boys but in the primary stendaerds there was
little,if any, difference between the attitudes of boys and girld.

The scripto were marked uging e etencll and the scores
right,wrong and ombtted entered in a simple card index system.0:-ther
ihfomation as regerds age, sex gnd ganerel school performence was
sollected from the schools after the testing was completed.

A smell number of iAfriksans = spsaking children were
elso tested but thRbr results were not included in tho determingtion of
the nome. Obviouely a test given in c hangusge that ig emiy known
inedequately by e child will not give a felr memsure of the child's abilii‘;y.
The criterion used to judge whether = ehild viasto be considerel Afrikmens -
ppecking i1s the pame as that used in thesstandardisation of the South
Africen Group Test. If a child used afrikeans better then he used ingligh

then he was regarded as Afrikazms - spoakinge. (See Pege 65 ).
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3._Resultg.
Ae Dotormination of Moyms,
ie Age Digtrjbution., 1362

children were tested .An Age distribution wasz drewnm up by placing those
who , on the ﬁ-:':fe{ April 1947 were 8years but noyf yet Syears old in
the 8 year old class.end so on for th%xgqs. The cbess velues are thus
8 yeers 6 months , 9 years 6 months , atc.‘lhos; classes will be roferred
to as the 8.6 group , 9.6 group etc. Table -riwr ghows the digritution

in the various age groups of both Engligh and Afrikeans - dheaking

children,
Tblo IV, Age digtritutiob of English- sud Afrlkesng
Speakin 0 .

Age Groups. Boy 3e Glrlae

Enge Afre ingy Afre

T.6 1 ] 0 0

8.6 8 0 2 0

9.6 4] Q 37 1l

10.6 89 5 53 4

1l.6 114 4 70 3

12.6 109 4 79 6

13.6 145 9 77 6

18.6 172 8 85 4

15,6 94 & 56 3

1666 38 2 15 4

17.6 5 1 3 1

18.6 1 1 ) 0
Totels 817 42 475 28 =*

Tot 1]

It appears from thig table thet Crahamstown is primarily
en educetiongl centse for boys.as the number of boys is almogt exactly
double that of the girls in most of the age groupge.is no forms higher
then the Funlor Cortificate or its ecuivaloent ware tested the 10.6
and older groups are selocted mg superior children of these ages are

in foiwms h.lg,uur than the Junior certificate.(The tems "form" =nd
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the case of the boymeh reason for this negaﬁive skewneag dak be found
Page 59 Page 191

in the work of Herdle ond Bankes.(3)/end(10-)/Beth find insufficient w
gcattor of scores gt the top of the age scals.Speorman pey s thet meny
fifteen year olds will find the tost t0o easy and as many of the cases
hern gre plmost fiffeen ycars off ago we would expect g negatively skewed
curve. But this does nob explain the greater degres of skewness on the
rart of the boys.If ., assumc that there is no gignificent difference
between the performance of boys end gir _ on this tost (Larshell usming
the re:ults from tosting 6843 childran found no digniticent difference)
then this woskness of the test in chowing inmfficient seatter of
score in thevupper sge groupa shovld have the ssme effect on boys end
girls.Although diiferehces between tho performences of boys snd girls
heve been found to exlst most stondardiselions are made on the assumptic
that there is no elpnificent differonce. 1f the mbove assunption is =eeed
pccepted it would gppesr that an apprecleble sampling error is
regpongible {or the slgnificent superiority of the boydsthere It geams
likely that there is a good group within the totel group of boys thsat
1s ¢ceusing thip e¢oneontpation of scores at the top of the age scale.

Having ogtablighed thet the iwh groups sro sigrificently
different the next step tant appecred fruitiul was to seo whetheor there
wes any signiflcent difference bewboen the median secorse of the

gerrogponding age groupas

ﬁge groups Boye Girls
Hodians Pola Medians Faile
Cul 92.68 2466 944,50 230
1046 27,10 1,66 107 4 2.04
11.6 115450 1.3% 102458 199
126 122.90 1.48 116.01 1.805
1346 128,60 1.08 125430 1.58

14.6 132.70 «86 126.85 1.44.

The boys scores are higher from the 11.6 group
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onwardss.The reliabilty of the differences was tosted as before.

Table VIII Relighil; . of the differoncos Biveen Boys' m-o
medigns end Girlg' medisng,

AEO groups HAfforence Puie of Dlfference.

9.6 l.82 352
1046 443 2463
11.6 12.92 2043
126 6.9 2433
13.6 3e3 1.91
14.6 . Be95 1.67

Only the differance bwtwoen the 1l.6 modians is
gignificant. Hero,howeve: 'he probable errors of the mediens are all larger
as the number of cases from which the medians are celculetod is much
sngller.Hence 1o establish the enificance of the differcnce botween
medians (mesns) in emch age group = lerger difference would be required
in eech eaue.‘lhia,vhile it might be theoreticelly Lossible,is extremely
unlikely. Sven if the differenc: were larger thay would still havs te
be sudfhcliently large to be glg _Picent. In sny cuse in omch sge group
the number of casos is amall end the probeble error will have little
glgnificence.The superiorkty of the boys' group mey be rezsrded gs
proved from the conaideration of the %eets total dietributionas

\e have esteblighed thet the boye' group is ae a whole
guperior.is mey suggest sn expl: mbtion By referance to the 1igt of
gschools tcated.(Table I11.} The first four on the list Kingswood College,
Ste. indrew's Prepesrstory School , Ste indrew's College snd St». Alden's
@ollege are privete schools at which the feog are very high indedd.being
on the sverage mbout £150 g yoar. The large majority of the boyse in these
schools mugt eome from upper incore group homes. We would expect them
10 be & superior group 3 the continuous gradetion of intelligence
=8 messured by testa through the verious income groups is well
establisads

Lot us therefore divids the boys inte two groupsf%,ml ad Peor)
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on this bagis in order to testiwhethor there is any significwnt difrerence

between our arbritsrily defined groupse. We employ the same line of reasonimg

used to show the superiority of tho boys over the girls.

i

Poor prourg .Bovg,

Teble IX. Numb~vg in gpocified aze groubs of

Gogd and Foof groupg.Bovg.

Ago gmroupg Good _group Poor grouy %_Cood groupe
D6 25 16 61

1046 53 36 60

11.6 TG 35 6S

1246 T o 71

13.6 103 42 i

14.6 1§0 | 42 ' 76

Totzals 467 203

Table X Sr~ve di

Class Good group Foor group
yaluega
154.5 6 1
14445 65 16
134.5 129 | 25
128.5 101 22
11445 T4 36
104,5 40 gl
9445 27 40
8445 12 16
7445 9 19
6445 2 5
5445 2 1
44,5 1

Totels £GY 502
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The significance of these &ifferences was tested as before .
i.Jleang. Here a difference between the means ¢f 1542
in favour of the Good group wes found.The probeble error of the dbfference
wes l.18 making the differgnce clearly significent.

iiJdledienssA difforemce of 17.4 also in favour of the
Good group vith @ probeble error of 1.48 was found j; agsin cpesariy
slenificent.

1ii. Stenderd devigtione The difference is 5.85 and the
probasble error .83 3 slao significant,.

iv. Skewness.The Poor group scores are elosor {0 gero
skowness than the Good group scores.The high negative skewnesss and tha
analler stgndard devigtion of the Good group suggest that the ecores
of the Good group are concentrated at the top of the score scale.This
ies ¢learly brought out by the percentage frequency digtraiution curve.

Qur hypothesis is horne out ty the results sz the
differences are cleorly sigrificent.dge group medians were sgain
celeulated and tho difforcnces betwean the respective mediang celeulgteds
Prolehle errors were not caiculated as the number of cages is too =mell.
We are not hasing our ergument on the differences between the mediens
in ench nge grpup but on the diffarebces between the characteristies
of the total distributions of Good and Foor group acoras;.The medigne
do , however , chow lorge diffaronces in favour of the good groupe.

Table XII. Liedians of specified age groups of Goed
gnd Poor mroups »Boys,

Age groups Good group roor gfoup i {fference.
§.6 934 8945 349
10,6 105,75 B87.8 17495
11.6 11845 107,0 11.5
13.6 126.1 102.0 R4l
1346 131.4 115.% 16e2
4.6 133.3 1825 348

The medians of tho poor group elthough irregular are

pll below those of the Good group .
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Tho ususal procedurs in standardisations of thig ty.. whers wun
unlimited number of ocasos iz avellable 1s to so choose the schoolssz)that
B+ upper a;nd loweor income groups are equally represanted.This was not
possible here as the amall number of ceses availebloe made is hocessary
to use all the meteriel « 48 we intend to derive norms thagbt.vwill be
epplies to girls as well es boys we ere working on the assumpyion that
boys aro not on the average superior to girla. OGur object is,therefors ,
by purposive seluction to elimincta tha _superiority of the boys which

mey be ascrlibed as due to the nature of our particular samplac.

V. Uifforencas bohwaen Good snd Poor gyouns «Girlsge

Only one girls' senodl , The Dlocesan School for Girle ,
cen be classed as"food" on tho scme basic as usoed In the discuasion of
the boys' schools.It doss , however , show s congistent superiority

ovor the other girls' schbols.

Tablc XIIT. 2ge dlotrhbution of Good gnd Poor groups.

Girlge

Age groups Good group Poor group
Y6 8 28
10,6 13 40
11,6 14 56
12.6 13 59
1346 22 55
1446 16 o0
Totels 91 308

In &)1 the mi¢ groupe the number of thelfoor group
nore then
in/three times the nmmber in the Good groupe

4 seore distrivution of Good and roor groups was drewn

UDs
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The difforencos between the bo&s' end sirls' groups
88 tacy nowv stahd vere next considereds
Teble XIX, Lolipbility of tho difforemcop botwean tho mesns

end modisre of boys'sroup and giils'sroup.

E6EL

Wfferonce Paoiis LT
Feang 3,05 « L0
ilodians 3.82 l.12

Keither of theosge dififerences is signidicent.
Tho nediang of the rgw groups of boyg'mud girls'

digtributions aro shown in Tgble XX with thelr probabls orrors.

Tablo XX» lodlgng of boys'snd girlo! digipibutiong in uge mroups

Ago group Hedlan. Boys « Podi lediun.Girls Tode

3

9,6 92,68 2466 94 .5 2430
10.6 97,1 1.66 10344 204
11,6 113.07 1.898  102.58 1.99
12,6  12$.08 1.99 11540 1.81
13.6  126.06 1.45 125.3 1.58
14.6  133.1 1420 12648 1,44

The differencas botwoan thegs medipng end their probeble

errors are glvan in Table XXI.

Tgble XXI Reliabilit:

boya' =n ! wtdong in gee sround,

Age groups &ifferencs Pefle THEfe
9.6 1.95 3eb2
1046 443 2463
11,¢€ 10.49 Ze'TD
12.6 4.03 289
13.6 « 76 2415
14.6 6e3 1.87

gy the came rossoning aeploycd in the coaparison of the

di fferences between the uncorrected dictributions we srrive st the
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madicsns of different age groups wore found to be signlficant sxcept in
tho case of the 9.6 ond 14.6 groups which aro both selected to a certain
oxtents

viiie.ihoeso norms were fitted to a eurve by the
mathod ¢f averages .The differenzes betwean tiig obsecved and calculated
valuce are emull excopt in the cases of tho 9.6 and 146 groups where
the celculctoed valuoo ace closer ta vhel onc vould oxpeat ther to bal.do

rolience ¢on2 be dlaced on thoese values.





















&0
De SEBX DIFFERENCES.

l.Noms.The conpistently lower values shown
by the girls in ell sge groups except the 9.6 snd 10.6 groups mgy be
regerdsd as due to a sampling error.Maershell's stendardisation based on
the rem-zlts of testing 6843 Angtralien children found no slgnificent &
difference between the two groups .Fd-in gﬂheae high nomms eppear as
we sow earlier to be due to the lurge number of boys from uppsr income
group homes who come to school in Grshametown.

2, Attitude. The girls as would be expected geve
1ittle trouble , were keener then the boys and showed greater anxiety
about their perfbrmanCBs.thah-diBoysAoften tried to waste time but once
the test »ogun was stettod they became interested and their interest wes
mgfltained throughout, Adelescent girls were often embatesssd and tended
to glggle at first but this soon passed off and they settled down
withdut further difficulty.

3. Pour boys gave scores of over 154 #ut no
girleg did 3 the only score below 49 was galned by a boy. This result is
in sgreement with the hypothesks thet shates thet boys ehow e greater
variabili:ty then do girls,

4, Correlation with sehool work, The correlatimns
gtudied in connectio:n with the validityzof the test (iee psge {8) were
trogted to soe if there was any difference between the two groups.

The girls showed a medien correlation of$,565 and the Boys one of+»4?é.
lhile there is no quantitative significance in this result it i1s vhat
we would expect mm girls are generally consldered better students then

boys and se consequently make more efficient use of their intelligance.
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Table XXVII. Average ages of forms in Geod snd Poor groupss

Form Good group Foor group
3 10.6 10,0
4 11.2 11.8
5 121 12.4
6 13.4 1-3.9
7 14.2 14.5
8 15.2 15.3

are below thoge of the Poor groups. The higher scores of the Good group

in the form aversges ere them more significent then gt first appears.in

gchools giving the following results.

In svery case except that of Form 3 the food group sges

(The ages given ebove are exprossed in yeard and months.)

Mo form averages were calculated for the girlg'

Téable AXVIII Foym aversges .Girlg.

Form Ds 354G VeGollaSe Cone GoFe SeF » Sed
3 101.5 87«1 9346 87.6 7942 824
4 99.6 100,8 103,0 86.0 9245 9342
S 12248 112.0 110,0 102.2 9846 110.5
6 125.0 11647 122.5 111.3 109.0 12640
7 131.8 1225 12647
8 134.3 12943 126.7

basis as used when considering the boys' schoolas is the Ilocesmn Sehool
for Girls , the firgt in the above tsble.lere elso the average scores

are with two excaptions sbove the rest. ihen the scores are combined in

(Mese abbreviastions represent schools numbered 7 ,8 4
9 , 10 , 11 and 12 respectively.Table III Page 33.)

The only school that can be claaseé as Good on the same

the Poor group the followling curvcs cen be drewn.
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F o AFRIKAANS CHILDREN .

Teble XXIXe Hedis

Median score Meodisn ege
Boys 111.5 13,1
Girls 92.8 13.4

The effect of doing the test in aforeign language can
be gusged roughly if we masume that the sample of Ai‘rikaana boys is
at the same general level as that of the English groupgThe scorc shown
by a child of 13 years 1 month is , by reference to our eurve of norms
122 whioh 1= conalderably highei' than the gcore obteined by these boya.
Ve are,howsver, unable t# verify the above essumption. The results shown
¥ this group of girls 1a more startling. They sppear to be a vary inferior
group , which « in fact,they ere. One of the schoolg (St Peter's) has
gong its pupils g large number of crphens . and the general impression
gained of them was thet they wers very retarded end unintelligent. The
prinecipel of this school pointed out af the beginning ef the testing
that the stenderd of the work done wes very low and thls sie evnsgioered
wap due to the lack of home baekground , the poor conditions prevailing
in their early years end the fact thet most of them ceme from homes
that could be congidered "poor white“. The }ew median score of the
orphen group is bnly 69 a surprisingly low score.ihis group (orphana)
meke up 10% of the totel mumber of girls and must be partly respohsible
for the lower median scores of the girls.The boys in this group meke up

only 4% of the total nimber of boys.
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&G o SR ARY o 1.Normms have boen calculated for thig area ; all the
norms except those of the 9.6 and 14.6 groups are statistically reliable.
2.The Good group of schools have chowmn a conaif@:ent
superiordty over the giris schools in the Poor groupgThis is due to the
number of childron (mostly boys) from upper income group homes who are
sent to school in Grehemstowm.

3.,Boys showsd higher medisn scores than the girls
beesnge the Good group congtitutes a far larger Droporkion in their ceame.

4.Correlation with the South Africen Group Testiwds

+.73 1,034,

5.Corralation with ganseral school work iat.524,

64The L.Q«'s givan by these norms must be multiplied
by 1,13 to0 epproximate the results vhieh would be given by the South
Africal;z Broup Test on the same subjoctse This factor has 1ittle real
velue as the number of cases from which it is derived is too smsell.
In addition group testing is not accurate sencugh to ewtebligh the I.Q,
velue of snother curve of norms unless the number of cuses teated is veyy
largo. .

7o Afrikaenrs - speaking children shéwed-r achisvsd scores
well below thoms of the Inglish groupeThis ia due to the fact thet a lapge
number of them come from poor homes , a large number of them are orphansé
end s test in g“"foreign" lsnguege is not likely to give an acourate

picture of #e child's ability.
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6. The fraquancy distributions were drawn up using a cla;ifiar
reconmendedby Holzinger fotuse whgh smell samplese(ll)Pege 26.
7. The squation for the curve of norms wag caleulated by the methed
of averages as deseribed by Holminger. (11) Page 325 et peqe
8+,The probable errors of the mesns , mediang shd the standerd deviations

ware calculzted from the stendard dévistion.



694
Light of Pefereonces, The numbers in breckets befors each title refer
aro thoge which aie used in the text.
BallerdPeBs (1)." Group Teste of Intelligence“ Hodder and Stoughton .1927.
\ (2)s "Professor Spesrman British Journal of Educational
Paychology Vol. XVI Page 1.
B:gtes Fo (Sigter Frances Mary C.R. ) "in Investigetion into Intelligence
Tests used in South Africe with e detailed copparison of the
Grey Univershty Collasge Group Scmle mnd the South Africen
#Broup Iﬁtalligence Toests " M,A. Thesls Undiversity of South
Africe 41930.(3)
“The
Burt C»  (4)</Factors of the Mind" University of London Pross. 1940.
(5)s "Criticel Notice. The Factorisl Analysis of Humen
Ability by Gedfrey Thomgon." British Journsl of
Educetional Fsychology Vol [XVIIPg 'ﬁég.
(6) ™ethods of Factor auslysis " British Journsl of
Aducationgl Pgychology. Vol.VII Fg 57,
(7). " lental @nd Scholestic Tests." F.S.king end Sons.
London 1927,
(8). " T™he Scleetion of Pupils fer IMifferent Typee of
Secondary Schoolg.™ British Journg) of Educstiondl
Pgychology Vol.XVII Ppge 57.
(9) " Criticusl Noticw. 1.30me Recent Hork in Ractorisl Analysls
and o Rotrosgpect.
2,The Pactoriat Anslysis of Human Ability
by Godfrey Thomsoh.” Bdueetd Sritish Journal of Peychdlogy
Vol XVII Page 40.
Hardie J.L«{1p) ™ Spearmen’s 'A Measure of Intelligence' , & statistichl
snelysis.® British Journal of Paychology .Vol. XIX Pg 188,
Holsinger KeJ.(11) ."Stztieticel lethods Por Studenmts in Dducetion ®
Ginn and Co. Boston . 1928.
Holzinger K.J. &8 Harmen H.He {12)« "Feetorial Analpsige® University
of Chicage Fress. 1941.
Marshell A.J. (13). * The Btendardisetion of Profecsore Spearmen's
' A Measure of Intelligence’." Published in

"Comparative Intelligence of inglieh,/merican and

Augtralian children." Melbourns University Prese.1934.
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Spearmen C.(14) "The Nature of intelligence and the Prineiples of
Cognition ™ kacmillan .London .1227.
(15) * The Abilities of Man «" Meemillen « London « 1926.
(16) " The Factorisl Anszlysis of Ability" British Joournal
of Fagychology Vol.XXX. Page 78,
(17) " A lespure of ' Intelligencs ' § For Use in Schools.”
Eethuen, 1925,
StephengonW(18) " The Factorigl inslysis of ibility." British Journal
of Feychology Vol. XXX Page 94.
Thomeon GeH. (19). " The Factorial Anelysis of Ability" Briétee-dedmnel
ef-Foychotegy Univergity of London Frosg.l%45.
(20)« ™ The Factorisl Analyeis of Abllity."British Johrnal
of Peychology ¥ol. XXX Pagea 105 and 7l.
Thurstone L.L. (21)."Nature of Intelligence." kegan Faul 1924,
(22)» " Primary Wontel Abilities " Univeraity of Chicago
Fress.1938.
(23) " The Vectors od ¥ind."” Univereity of Chicegc Press 1940
Walters Edie. gnd Thomas FaCe (24). " Some notes on the Stendardisetion |
of Profesgor Spemrman's ' A Meagure of Intelligence , For Use in Sehoolg.”

Forum of Iducmtion Vel . XIX Pags 188
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AT gontadning gll the score distributions uged in the

detormingtior. of tho nomig.

.{"_
1.Teble & wing the digtitution of peorem in nge groups in the boy's
graup befers the alimina.tiop of half the scoreg in the Bood grom

from the 11.6 group ohwards.

Blons valucse A8 BiOWDEe

De6  10aC 11e6 1246 18.6 14.6 Totgls

15645 2 5 7
14445 1 8§ 14 28 3 81
13445 1 26 20 45 63 154
12445 4 ¢ 17 A 2 33 133
11445 5 15 27 19 &7 17 110
12,5 3 15 20 7 3 8 a
0405 i1 19 14 10 8 5 67
8445 3 14 4 4 3 1 28
74 o5 16 1 3 3 1 28
6445 2 3 1 1 7
5445 2 1 3
44,5 1 1
Totelg. 41 86 114 109 145 172 ©70. .

Tho totealn in thig tablo are glven in Tables IV

and V , pages 35 end 37 roopoctively.





















