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PART I 

THEOR1~CAL WORK 



1. 

l.Introduction.Soon after the des;th of Protessot Spearman in 1945 P.B.Ballard 

wrote 11 And he worked to some PJlrpose.In fact he gave us a new . . , 

psychology ... a new psychology of the intellect at any rate.It ~an scarcely 

be claimed tha-t psychology is an exact ucience • It lacks both the 

definiteness of mathanatics and tho ela:rity of pb.ja1cs.It cannot be 

regarded - if indeed any science can bo regardel .. as a fixed boey of 

knowledge capable of exten!;Jion but ~ot capable of modificati~n.Ite very 

foundations are vague and uncertain. We have , in fact , to view that 

C)lriOUS entity the human mind through the eyes Of a feTI men. Of geniUSe 

And in talking about it the very words \'Te use wore fl!ther invented by 

thEIIl or inveeted bfJ the with new me~ngf;3 ~o suit thoir pu:rpoae. 

Spearmen was one of· those master minds. ,.(2) • Page 1. 'lhis is no 

oversta:tEment of the part played by Spearman in attempting to g:t vo to 

psychology the th ooret£cal basis that it so badly needs and thect clarity 

and accuracy \ilich is characteristic o£ an exaet soience.Even thou~ the 

theory of the physical sciences is still open to discussion and 

modific~tion the physical ecientist is able to predict \lith a high clegree 

of accuracy and for thosE> aapects of matter that he measures he has 

quantitative scales 'Vi.tich have 'been found to be consistent and valid. 

Spearmen attSDptsd to make up for two defioien~a in the study of the 

mind vis., the lack of' accuracy in the measurEment of human ability 

SJld the lack of a system ot explane:t;ory principles to describe the working 

of the human mind. 

He therefore postuls;ted a"pregnant systsn ·of prineiplea. u 

· (14) Page 29. Psychology has been working in reverse he said , a. mass 

of experimental evidence has been collected and we need a set of qualitative 

and quantitative laws -which will unite into one coherent mole all this 

data. 'lbe data \llhicll concerned Spea.nnan most w~e those collected by scholars 

\11ho have a.tt001.pted to measure intelligenc~. 'lbe inaccuracy of these fit 

methods has very largelj; arisen !'rom the fact that we have not defined 

oloarly mat it is the:f; we are ·trying to meaf3llre.'Ihe hesitancy of the 

practising psychologist to make diagnoses on t he results of teeting has 

oi'ten been takl.3n by •the epponants of mantol testing to imply that there 

is little value in such work • But there have alwe;ys been difficulties 

in diagnosis and the wore material ~a,ailai»le the g~ eat~r ·will 8e the 



co)-idende w.t.th v.bioh the diagnosils is made.Thet-efore 'While mootal testing 

does not give the complete picture it does give some information and the 

more cone!se it is made tho greator will be its diagnosti" vslue. 'lbe 

difficulties of the medical diagnostician , vhilt;t grout enoui'/1 , are 

llfi1alil compared to those facing the practising P'Vchologist or vocational 

gtlidance off'ioex-. From a strictly utilitarian poirit of view therefore , 

the noed for conoise definition cieh will fOJm an· adequej;e basis tor 

accurut e measurement is an urgent one. 

Spearman 1 • also remembered for the part he played in 

the introduotion o:f' statistical methods into the otud.y of psychological 

probloou:.Ho de-vised severel new mcrthoda and his mole syst90 f1f factorial 

analy~e has stimul8:ted an enormous Ef!lount of resear¢h.- U!llny oth·ers in . . 
the seme field have disagreed with h~s methods and ~onclusions but all 

pay t:ributo to tte role he has j)leyed.He has , to use an analogy from 

cloctri.city , pleyed the part of an excit·er by inducing a nflw field that 

has made poosible the generation of a vast snount .of :raew material. 

'lhomson says " 'file main idea dlich still 1 . rightly or wrongly , dominates 

factorial anelysio was em~nciatod by him. ••• •• • •• and practically a.ll 

that hns been done !dnce has either 'been inspired or pz·oyoked by hie 

writings.n (19)Page 5. 

The baaie of the theory we.s laid down byi:b.im in 1904 Ydth 

the publication of " General Intelligence , Objectively Dete~ned and 

Me&.l!I'Ured "• 'lhia was followed '9 a number of p81llphleta and artielos 

leading to the publication of " '1he Nature of Intelligence and the 

Principles of Cognition " and 11 'lho Abilities of Man " in 1923 and 1926 

respectively.He collaborated with Hollinger , an llmerican Vlbo has 

played an important part in tha statistical tmalysie of ~ducational 

and psychological derlia. 

As this th eocy i a wall knoVd'l and has 

bean discussed and criticised. ev~r sin.-e it was first postulated a swmHu·.v 

or it t .dll be gi van here. 

(a). Quelitative Aspect. He suggested thrae 

qu!!litiltive laws 'Which he claimed can account tor all these aspects ot 

cognition. 



3. 

1. Appreb<msion ot Experience. .ftrJy lived ex,pe:t'ienoe 

tends to ovoke imnodiately a knowledge 6£ its characters and exper:ienoer. 

Sensory stimulation l eads to th e production ot mantel et~es or aa.ntionco 

\ilich in turn Cfli.Use the mind to become aware bt ;its own experience. 

2. Eduction ot Rel&tions. '!bE> mentally presenting o£ 

two clleract.ers tends to etcOke immediately a knov;J.ng Qf a rela:tion between 

thUila 'Ihese eharaeters ~ we may call tundanents and the relations 

educed betV!een thEiil mq also act as tundfJ!lents and so lead tot:.. th~ 

oduction of relations between relations. 

3. Eduetion ot Oorrelates.'llle mentally presenting or 

t.e sny character together uith 1mf relation tonds to evke inmediately 

a knowing of the oorrelati va char~ er. Thi e process, sey a ~e~an 
1 

ce."'l 

be maUl to be the hasia o:f the underErtandi.ng or languago .. 

'Ihese three JJ WS account tor the ability of the mind 

t o becmne aware o£ it a om expel"ience and having aocOI!lpliiibcd this 

to go on to create t or itself new m~tal content by the eduction of relations 

and correlates.He defines the manifestations of these priheiples as 

tirl'ttly,noetio 
1
in that they are self evident to _the mind and secondly, 

noegenetic in that in addition to being self evident to the mind they 
~ . 

are able to generate new items in the oogniti ve field. All thought , 

says Speannan 1 prooeeds a.~cording to these principles 1 from an}l: single 

experience there is no limit to the number of relatiC?ns end correlates 

that can be educed from the characters of th fl.t experiencchln Speannan ' s 

words a " Corralate eduction regulates the creation of ell ceheront 

writing speech)iand even thought
1 
lilether verbal or wordless • ..... j 

from ~1\-o beginning to ~1\-e- end everything int ell ectu&L can be r educed 

to same special casec of eduction , relative or correlative. " (14) 

Pages 284 and 300. 

Spearman~ s 11 A 1\easure of ' Int elligenoe' u vbi ch is 

used in the second part of this investigation mey be considered in the 

light of hie qualitative pfinoiples. 'lbi e is a verbal g1·oup test 8lld 

is composed of seven sub--tests. 

Test I. " Snalll ... Little. If these two words mean the 

eeme or nearly the same thing write and 's• as your answer 1 if they 

are different write 'D'. " Here two i\mdsnmts al"e given and the rolation 



betweQ'l than must be cogni sed. 

Test II. "To etrl.ko meat_l~;~ most nearly the aerne aa vhat? 

To fool? To hit? To hurt? To breek? "Here the process io one of 

correlate eduction • A\t relation of etmenes:a 1e given e« to au 

0 
original funde~t~ent cd the subject has ta chose the eorrelate :from the 

1\ 

four al ternetti vea given. 

Test III., "Bing. stiek. \ibeel . Circle. Soe d1ich wrd mef9ls 

som~ing most unlike the rest,flero the subjoot may proceed to look 

for three WOrdS Ulich Cell bo linked lr,t the SEI!18 reJ.~ion OJ" he Illf\Y 

begin with one word w.d proeeed Ullt:U he finds a word that beara to it 

the relation of diffora.nco. D.r seeing the ral£.tion of the wrd he has 

ehooen .. 1.th the others :be will be able to decide vhich is t h e vror d ~oh 

is L!lOsi; different from ell th ~ re ~:rto 

Test IV • "\\hat was it made him eat? 'lliirst? Hunger? PElin? 

Jey? "Here ·we hava cort-elate eduction fr!1ll a o®lplox tundsnf;ll'lt and 

relation. 

Te:Jt V • I! st~ps are put on \ilat? Tables? Letter.s1 Pictures? 

Trees1 " Here a f'undment and arela.tion are given and the correlate has 

to be educed. 

Teat VI. ''\'.bite is to Black as Yes iu to \\hat? flo? Perllaps? 

I:t? \"hen?"Here a ;-ellltion is presanted in the first pair of words and 

nmst be educed. This rel atiQn ia then taken and with the third .tundanant 

given the eorrele:te is educ~d frQill the four alternatives given. 

Test VII." If A is larger. than B and B is larger th!lll C , 

hov does A stand as compared with C?l-Iore two relations are given \ilicb 

act as f\md~ents and · relation has to be educed between than. 'Ihe four 

al t ernati vas gi van are all expressive of rel ati o-.a s. 
tb.e 

It will be seen that~ mental processees involved in this 
JAsny 

type of test can be ~~lysed in terma of these principles. ~ .. ~ will be 

found to be e. mi~ture of relation and correlate eduction. 

(b) ~e.ntitative AI:Jpect • .As an exact science is concerned 

with que.ntiteti vs work no less then qualitative the following ti ve 

principles et>e put forward to cover thi s aapeet.Indaeci , it is the 

qaentitect:ive t.-clrk that figures so largely in physics that is responsible 

for its b&ing otlled en exact seience. 



5 .. 

lollental Energy. Every mind tends to kaap its 

total o.i.Jnultaneous olrt:put conatallt in quantity howovar varying in quality. 

'lhe total output may thus bo regarded as a. product or extensity 81ld intensity.) 

• this product having a conef;ent value. An intensity incroases so will 

e~ensity dearease and viCJe versa. 

2eR~entivity. The OCCU~ce Of e1J.Y cognitive 

event produces a tendency for it to oecuit afi:erwardso The manif'eGtations 

of this 1 aw are of two sorts. i. Iu-artia .. Cognitive events slw'f=s begin 

and end Jnors gradually than thei1• apparent e•eea. 

iie Facilitirtion. Gogniti ve events by 

occurlng·•it!ftl'l1W tend to n;-occur more easily. An important oorollary 

of this law ia tho law of aasocis:J;ionNognitive ever.j;s by oecuring 

·together tend to :re-occur with gree;cer eae~." 

s. Fatigue. ''Tho occurence of any eoglli.ti ve event 

producaa a tendaney e>pposed tQ it oecuring a:f'te:rwardso" 

4.Constive C:Jontrol." lhe intensity of cognition 

ean be cmttrolle4 by conation. •• 

5.Primordiel Poteuci~s • '-Every mexd.testa:tion 

of the preceding tour quantitative principles ie superposed on as i-;s 

ultimate basis oert9in primordial but variable individual poto:ncieo. '' 

'lhis , in the bare~ outline, i8 t he theoreticel 

baekground to Spev.rman t s theory of intelligence. He SUIIIIlert sas the sole 

p1~ocoss of eognition arising from a single sene~ry stimulation ill the 

following seven steps& 

mind. 

i.Aftoront nerves are exeittdo 

ii.'!he impulses ~e trensrltted to tho sensorium. 

iii.'lhe~Je impulses genencte sentient l;ftafes of 

i v.Cognition propttr tP).kes pl~e with the a,ppi'ehension 

of the sentience. (li:trst qualitative prineiple.) 

•• 'Ib are i s o. gain in the int et1 si ty SJd 

determinateness of the apprehension. 

'Vi.Eduction of relations 6lld eorrelatea. 

(Second and third qualitative principles.) 

vt.~..'Ihe mental content :bs furlher increased by 

s 
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a~pplements:tion.'lhere is no limit to this ldC stage • Correla.t.Q and 

relation eduction Jespecially 'iilen aided ~ reproduction,~ lead to 

·the building up ot higher and higher levels of thought. 

Iia'Ving stated his the~ry Of cognition we mey nov see 

how it applies to the theol1' of 1ntelligenee.A test of iintelligence now 

becomes a measure of the ability to educe relations and correlat es and 

tests must be designed to do this. Spearmalt points to the strange way 

in \ilioh the sanple of tests for each age group varied in the original. 

Binet teat J mtlilory teats were includgd for some age groupe but not fQr 

others. On v.hat basis was such an arbritary s~:~npling made he a.sks.'lhis 

error he felt was due to lack of detinitien. No one had attEmpted to 

define the intelligent aot. ~ie now have &. c;rtterion on llhich to judge 

lbether a test is likely to be a good test of intelligence or n()t. 

fut this criterion,it must be admitted,ie a qualitative one oo that it 

will have little lYalue in iDcreasi.ng the accuracy of measurEillent.It 

vill ho~ever prevent the recurrence of the error alluded to above. 

A rigorous qualltitati ve criterion for the aesessnent of the efi'ioacy of 

a ten has been S~Aggeated and will be referred to la:tar. ( See Page If ) 

3.§Rearmm' a 'Jheorx ot, Intepaseneo • 'Dlis theoxy ie best considered 
·l;ho 

from two points o£ view, the sta:tietiecl. and/psychologicel. 

(i) • stat~rti9al.•'lhorndike end others 

found that various abilities as measured b.Y tests tended to Ehow 

consistently positive correlations betveon thsnsel voe and to explain 

this fact thEIJl introduced the notion of a general leva! of ability. 

To Spearmen such a sf.lllpling of abilities is impossible as we have not 

made up our minds as to Ybich abilities w~ arc to measu.re.To explain the8e 

correlations Spearman postulated the exietence of a general factor 

which takes part in all cognitive opel·ations.'Ihe theory is best sta:ted 

in, tenns o£ his fsnous tEJtrad eQJlation a it a, b, p, q, aepreeent four 

tests and r represents the . correla:tion oo-eft.i.cient obtained frQID 

correlating the performa~es of a hypothetical s8Jllple of individuels on 

eny indicated pair of the tests then the following rellrliion holds a-

~enever this relation holde Jand onlY· Yhen it does so }hroughout a table 

of correl· tione then every individual mea~rEillent o£ eveey ability can 
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be divided into two :Parts 1 "g" a gener~ factor \-hieh is coilstE'11t ;f'or 

elJ1 Pa.riioular individUal and "err a specific .f'at;tGr \'Jlich varies trom 

onG individual to another and from one ability to $other. ngn has 

much gre&ter ralE:rtive influence i11 .e()JJe abilities th11!1 in otharo end these 

rolffili ve intluences are expressed as saturations ar )oadings. 

'l"'he tetrad ditteranoe (the quantity on the right•hm<i 

aide of tile above equation is celdom zero in praci:~e.lhis seve Spew:man 
J . / 

is primarily due to ssrr.pling errors.By calculating the prob~le erTor 

of the tetrad difference and e;pplying the criterion OO.ioh C.srmnds that 

the difference zr.uE.-t be at least five times the probable error before it 

may be regarded as td(;l'lif'icent it is decided d1ether the differellce is 

due to ssnpling error or not. 

The eqUation Tnt\Y be disturbed ill :.mother way • It in a 

battery two tests 'i¥hich are ve1y similar are included the correlations 

will not dl~w zero tetrad differences • This aeys Spearman ie due to alll 

overle}? of spooific factor s. because ot ·the Gloso similarity of the mental 

operations inYolved in the testa.l!""a.etors callod g:roup factors have also 

been isolated to account for this specific correlation.'ilieso ooeul? in 

som~ but not all of tl. given sst of abilities • .Before a. battcny can be 

reli ad :On to give an aceu rate meafllro o £ "g" it must be '"'purified "of 

thasG disturbers of the hiararchioel ord~l"• 'l.lla extent of the overlap 

betueen tw teats is calculated by oorrelatillg the. isstw Wlder suspic~.o~ 

with \'bat mrq be celled nrfli'al'enC$ abilities~~ 'lhe ohoice o£ the»c reference 

abilities need not be o.rbrltary • All the tests in a b-at·ter.f besides th0ae 

being examined £or overlap ar¢" poolod gi~c tw measures v.hich are 1'. 

'l'he ei'ficiet~cy of a test as a measu1,e of "g" is SlO\~ 

by its sd{rati&n or loading 1\hieh is always lous thau unity except in 

tho ease ..nere we have a perfect test of "gn mere the value would be 

exa.c'tly one.'Ihe signi£ioan¢e of these satura:tion5 wlll be illustratt)d 

best by considering a fictitious table of correlation eoeffieients. 

rlbis table represents the c<>ef'tieients obtained from corral.&ting 

six tast6-numbsred from one to six • 



a. 
g I l 2 s 4 5 6 

8 l ;rag r3g r4g r58 X"6g 

l t'lg .'72 .63 .54 .45 .36 

2 1"2g .56 .48. .40 e32 

3 "as .56 .42 .35 .28 

4 

"'* 
. 48 .4-2 .so .24 

5 rsg .40 .35 .so .20 

6 ~"6g .32 .28 .24 .20 

~ds table mows ..nat i.e known as hierareh:tcE~l order; 

the ooe£ticients in any eolumll1 ehow a conrl\iellt ra:Ho tbrou~out the column. 

In the diagonal colla "1" (unity) l!ho':lld be inserted as the corril\ation 

of ate~ must be, by definition,u ..ity.But in these aorrGl.ations the 

apocific t'~totore play a part and co thay do not ool!lfOJ:Y..ll to the hierarchical 

order.lf we imagine a test v:hich .is the perfeo·t test , ate~ of puro "g" , 

then its self correlation _is al111o unity but it confonus to the hier~chieel 

order.:rn the st1eond cctlumn of the table \1111 )Je eeen this correlation 

en.d below tho coeft:i.eients l'J,g etc vbioh represent the correlations of 

out• perfect test with tests 1, 2, 3 , etc.; these correlations &leo run 

across the table in the second row. A !g«' aatl.lreiion is morely tho extent 

to -.hicll the test under cons!derution would eorrelate with a tesi:. of 

pure"g".If we aro· able to ealeula:te the vall.les of r1g, r 23.r3getc:., we 

would have the "g" sature:tious of these tosts. !-low as the i:iable is 

hierarchical tho following relation holde ill tho fir·at ·two columnE~:• 

l'lg -
1 

But 

thuet• 

r2g .72 .56 
- =-

1 t'J,g rag 

-

.48 
-

r4g 

4~­. ;) 
=---- = 

secend and the third columns 

.4, .. 32 
- ----

'"5g r6g 

From thesG t1w-o relatione or with eny other similar relations drawn frQIJl 

this table the vcl.uea of the saturations oen be calculated giving these 



9. 

It will be notioed that eaal1. correlation in the 

original teble is a product of t wo of the1e saturations• 

e.g. • 72 .::: • 9 X .8 . 

• .SO :: • 6 X .5 . 

In general r 45 -= r 4g >< r 5 g 

'!he<·spccific factors are oalculat ed and muf.rt be of such a valuQ that the 

sum hf the aquarl9e of the saturations must bo equal 'to unity./me six te~rts 

een th~refore be deae):'ibed in terms of the «ollowing <:}qQ&tionaa• 

11 ~ .9g -t- .436Sl 

K2 c .sg t .60oa2 

Z3 ..:: .7g r .'"ll4-s 3 

•• :. .6g + .aoos4 

•s ::: .5g t- ~866&J 

•s ::; .4c + .91786 

Each J. represent& 'the aeore of ~om~ parson inntiJ.e tesb indicated in the 

tnbeeript • ! , score made liP of that person's !g" end ~a" in the proportions 

indic€l:ted by' the satura:tions.It \d.ll also be se&-"1 that th~ better the 

test tha S!"Allsr is the role played by the epeoi~.o factoi'ih In the perf~t 
1\ 

te~ there is no specific !'actor at all. 

\~heu de'Vising ab~ta:tY it i s possible to f.ind one that 

as a ooole will show u higher 1'g" saturation th e.n that of ai:J.Y individur;U 

sa;ture:tion uaing a quuntity proportiond to 1"'ig 
2 

l "" rig 'ibo;ro rig is 

theugn saturation or a test ,'i:a. Several eonditi one must be obeerved..'lhe 

tests added must conform ·~o the hierarchical ordor alrea.df shovm by the 

other teste.'lbe epeci:f'ic factor i:n each test tn.tst a,pply to that test 

end that test olll.y. In this wrq we are able by ndding suitable testa to 

.find a bctte1y Vlhich is practioally a teat of pure"g'1• 

We have now tound the quantitative criterion for judging 

the efficacy of a test elluded to earlier• (See Page b ),Spearman has gi van 

us for the first tim' a means ef judging ~lt, a test that is based on more 
) 

than mere opinion.His methode have been strongly orltiei_aod but he has 

drawn the attention of others •« to this probls and by the vuq in 
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'lhieh he has stated his theory he haa challooged «Fthars to fomulate 

other criteria ..V.ich they have attEI!lptod t o mF..k o equally unequivocal. 

(ii) f~<(\lolorigM 1 '!be intt)rpre!\ta:tion 
~tults,s 

of thE> r esults of fa.ctori~hs.s giv@ I'iso to ae wide a divergence of 

opinion a.e the i'aetorial methods themaelvos.'.luaories of intelligence 

are a comb:t•atiou of certain psy&lological intuitions and experhlantal 

e"iide.nce .. The limits 6:t l egitimate interpretation of the r"sults of factorial 

aualysis he.ve too o:t'ten been ignmrad .'Ihe ovidence yielded by those 

mothodfl i s il'ldi.rect E~Q far less am.enabl a to fiOilci se de:f'ini tion end 

description thell muoh of the endene~ on v.b!ch physical and chel'lll.eal 

hypotho2es are postula:ted.Tb. e ohief danger has beev. that we h uve tended 

to ove~into.rpret 1 to reif)r the i'~Ql' :i end givc; thEn isolated conerete 
/~ . 

existence.f.l'paannan'e. theory lends i-tself to ·this tenclency, a weakneali 

for v;h] . .:'l he is not trtrtirel:y· bl~ele s. I·U a t..heory BlJpaars on th fi rst 

roa.din& of it to ba an a:Ltre.c.rtively •Jimple e.xplWJ.a:tior. and ±~or th~.s VaJIY 

reason must be stu<lied mirmtely.lt mist be rEil!Gmbersd tha.t the factors 

isolated hu.ve no eo11erete erl~e:nee t they at'e explanatory o:r dt:Jscrlptive 

t OI;tcept i)e'Ih<J'.:r f:hould not , on the basis Gf our pr asGltt knowl&dge of t h ap 

bo Gquated with abilities. 

'.Ihe word "intelligence" has says DpeaJman baeYi defined 

and re--defined so many times that lt has lost all value aj a scicrrtii~c 

factor 'Which enters into all oogtd t1 ve op~rationa , this factor to be 

<Hilled "g".He ir:te:rpreta this factor by medlls of the ~oncapt of mental 

anergy , "g" representing the amount of Olltsl'gY th er~ the mind has e.vaile.ble 

for its cognitive ope:rat~ons. " ~e energy invoked to ejplain lllelltal span 

is ol el'l arlrt'llllely hypothetical n~:~.ture • As a oonc~pt it i.s iucoapa.ra'bly 

less definite then that of the phyz:rical ener€Y that sorves the physiologist 

so woll. l.nd ac tor the relation between the two thiLngs , this is for ·the 

praeent buried in oompleto ob scurity. " (15)1' ge 40'l•'lhio gen~:ral f~:~.ctor 

var·1es ~in three dimensions from indi vicbial to individual. 
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(il.Each 1ndi vidual ho.s a maxtn.um qul'4'ltity of energy available 

lhhili. is meacu:red by "s"• 

(Ii) . Eaa'h mind has a certain degree of inertia poeuliar to 

it. 

(iii) . Eaoh mind has tho faculty of. recuperation after effG»rtful 

expenditure. 

T'ne S'~eci£ie fa.cto:::-a can be interpreted 'b1J raald:ng use 

of the analogy of "engi~1eeM. Juat ns in the pysital world eng:i.nas are 

necessazy to convert energy into work so :.n the mind there are engines 

throul#J. "\lbich the e11ergy of the mind i e conv~~rt ed into "work "• These 

engines may be :regarded on tJJ.e· p1ys:1.olo&;l4:al l ovel as different. neurtU. 

syattli'ls.'Ille succossf'ul aolu·!;ion of any problEm oonfronting the mind depends 

on the potantial of the er.ergy and the o1i'idoncy o:f tl1e el\&ina oonoemed. 

Some operations depend more on the enc.rgy en<i others more on ·the encines 

fo r their eucceus:t'>u.l solutiotl.These relative :rolos !ire • of course , 

&xproaf.ed in the factor s~re:t:iong • 

.sp,ar..aen is hea'lt?nt to give eJly or the :f'acto~a ·W>.o nene 

oi' abilities. He is eontent to regerd than adrnply o.a faotors.As •·ags.rda 

tho group factors W.ree>.dy l'Eli'arred to (~oe Fage 7 ) he f'll'llLS that the 

number isolated is surprisingly emell.Thl)"job El!lallsi3 ., that has been 

e.ppliecl in industry has l e d peopl~ to believe tha-t a. numbe1· of su<:h abilities 

could be meb.WI'ed and dei'inod.I!'i vc group :factors ht.tve be:n found ,he stJys, 

thflt lead to specific correlatio•.,a of significant :oagni tude.'l'hese are 

tho logical , mechanical , mt.tsioal , psychological &nd arithlnetioal 

abilities miah he feels are da:f.'inito enou9l to huve important GP.Plioations. 

'lhere ie .._ suggestion he claims that theeH3 factors oro due :more to past 

experiatlce than native aptitude. 'ihj. s could be intcrprated to mean that 

tho engl.nos oan bo made more ottlcietlt by trldning. 

Spearmen' e metho1!1 el'ld th e intcrpr-.;·~ation o.Z t!1a results 

h~ve been w.idely eritioieod .His ¢lw.m for tll':O uni versolity of ng" h aa 

b$en ~~y 4isputed and some scholars huve held thul:i no general factor 

erlate. Coupled with tho dou.bto expressed about t.~e general factor have 

been tho claims for the existence of ~' J>arge nuobervo£ group factot·s.To 

some or th•i SO views we will now turn and show on \\hffi; bases his tlwocy 

hae been "rlticiaed. 



1 ') ... 
4e'lbomsm's '1heou1 All factorial work , SSJ"s 'Thomson , res-ts e 

i'Undr:mentally on two experimontal facts 1 F.i.retly mos-t correlation& 
arc 

between the :perfozmanceaof humans on mon·~sl tefft; a o!le.ii-ttlo-k pGsil;i ve 

tilld secondly that square tables of' correlations tend to be reducible 

to low rank when S'-<itable diagonal elanents ara insarted.(~en the 

rank o£ a table is otte then t..."le tetrad ciif:farenees in that table are 

:rero.) From the f'oragoing discuasion it will be aaen that 

'.fuo:.naon , however ., illaiats fuat far froUl being an e:JtaOli~ed fact 

tha zero tetrad difference is only a tondona<f • 'lhis tendency he holds 

has nothing to do with mind crt all but i a a mot-a math 3.lllati cal :aecassi ty • 

If euough corr~la:tio::.ta are ·ta.kon t;lan the sualler tetrad differences 

"W"lll tend to swamp the larger and tne eq14ation ·iJill be sntis.fied~r 

"WJhen tho proba;bls error eritarion is ~,pplied to a tetretl difference and 

the difi'ere:ncat is found i.;o bQ neglizP,ula EJ.l that is proved is that it 

w,m:. be a s£mpling error from zcra.A purified bati:.ery that fhows ~: 

zero tet1·~ d di:f":f.'arenoos denonstra.tes nothing beyo.r.d tho fact that it is 

possiblo tu construct a "~.>a.ttory that will show sucl.1 dit'forenees and will 

thus be adequtely doracrlb~d in terms of two faetora.The tpndsm~ to 

hierarchical order is not disputeda -~ the residues foukld in calculating 

" g" saiHtnttione have not 'b~on ter:;ted to see if there is not a. probability 

o£ tllei~· being not due to Salllpling en·or • 

.Anoth ar o bj aeti on based al so on tll e asnpling th eo l"'Y 

ia statodbby him thus 11 (Smpling errors) make it difficult fo1• us to see 

the trua outline and easy to enilortain hypothesco that cQllllot be disp~ved 

, thou@l !;)!'tell they cannot ·ce proved either by the data. 11 (l9)h:~ge 181. 

Vdlan we stantlardise a toat wo t€lst only r. sanple of. the population and 

the decioion u.s -to \.i~Hr'.;her the sampla we ha:ve chosen is a r~preeentmive 

o~l(, is madG on purely convanti""-Ollt.ll grounds based on t.he tneory of 

probability.It aeEma tha-.:·efore -that tha factors wo obtain from tost results 

effects of bo-th u_'l.'livarlalrh and n1Ultiv-ariatt salectiorJ. ho concludes 0 All 

these coneidere.tions make it extra:naly dou·~ful indo<3d lilathar a:J!y 

f t::c·tors he.ve ab30lute meani.ng • 'lhey se~ to bo entirely dependent on 

the population in 1i'lich thoy are meaaut~ed , and for their definition 



thore would 'bo r~quired not only a giVSll ae·c ~f -'Gesta and e. given ,, 
teehniccJ. procedure in analysis but aLso a ~van population.(l9) jlago 194. 

as £Uggested by Spoarman bu.·t ho is not pr~pru;s<i to limit the mimbt3r of 

the general facto::-~ in tho sc:~me wsy.Hs b~l:l.evea that group factors can 

be uead -t;o advantage and claims that Spearman 'by minimising tr~d number 

of general factor a hus:a.a:.dmi aod ·llhe inf'J.usnca of' the specific fac-tors. 

He blaims that the a;ppearanc.} ot group fa.etoz's ( others a.s we shsll 

s vti) later havo acc~pted. than) i s fatal to the two j~acto!J "tteOlY• 

!Ul tho evidence riol~od by thiG allalysia (Jail "t>o explainod in tel"l!l.S of 

tt r.lS;mpling hypothellia.'lnc 111ind. ~~.oulu be regm~ded ac a homogeneous , 

ealls or. a san.ple oi tl1aso bo.nds ; .scm0 o:t th®l are co:um:on to t<~o 

or more tams sud Cl;.'1.ll~o ·theil· corrol. .. tion.Tasts ar(;j as3ig;ned eoef±'ioients 

of J)..)zHls itl tho mind concernD~ i n the particular operation. 

tb.o largo tarad uiffa:tenceo fot.nd :im lfunpurified '1batteriest the 

salllpling or a !'limber oi bonds eommon to two tests would rae'J.lt in a 

hi€}lor eorreletion botwe~ these and \vould thus disturb tho totrad. differ~~. 

'l'hese hi(#:!. correlations d<.t .no·t mean that the mole mind is bGi:ng called 

'lliio theory doii)s not • af.l suggested b1 &);>ea.nnan, 

make all men oqual but merely i.h~t e;uch :.rdnd containf; a s ,::Jilple of e. 

:po:::H·.iblc number of bonds"• • o each mw posasssi.ng soma t but not all • 

. 
physical sido of ·Ulough·L·" (1~) l'c.ge 54. Jl.i.J1N~~ i'rom hic:rru.·ch.ical 

of ra.etors $10\'Jll by adul:la: i$ g:roo:t.<)I' than t.":l.nt ::h-0'1.11 11f childron 

mtnd so -'.;hat t'l)iY tJ•Jn\pla wb.a:t.evc·)r of t.h t3 bonds cvn bo asaoobl~d in the 



activit~,. ~alled :f'or by the tf;lgt• '1 It is not vdthol\t si~ficB.?iQe that 

tho factor most widoly recognised ni'tor S;peam®'s l!g" ia thqt verb~l 

fa~tor "v" , the mothor tongue being , as it wo:r:e, tl:o p."lysi~al body" 

of tho m.irLd • its uquire<l fJtrtActuro. n (19) • Pug~ 313 .. 

battery of tests ~ioh has t.. ''g11 ::'uturatiou of~graat~r than unity. 

This is knowll <J.s a «<lO<fWOod Caso 11
• :3ueh a sa:~uration is b.r de£i.r.it.ion 

to the hi e.re.i·ehy thGll -tho hieruechy mu.;t b<7 a~.·s:ndoned as the. basi~ orl 

In corLclu. :!;·' o.n , 

that he 
~~ 

does not boli.;,vo,_ i <: e:nr deg:cee o£ roal o.r..iatcnce i s attdbtrted 

hu:~e:n abilities c~m aJ.weys be do!!cri"bed bf a number af variable s or ·t 

factor~ and t..ll£:>~ !n ~J1'2l.! ('TI~ om son • s i t a)J.c s) • &.'twn.g tili o.h. no doubt 

a coot-of-living indexo 
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s.:;thur.tono' p ;thaoa. 'lhurstone felt • ae did others • that Speaman's 

account of specific correlation could not be accepied.'lhe weakness of 

the explanation liee ill the fact that wha a s1gnifilant tetrad difference 

is found the f actorist tends to loak for undue a1milar:lty in the tests 

vilich cause thi s overlap \\hich he was not able to see in th e first instance. 

Spearman gives us no basis for the judgement of this similarity nor does 

he attspt to explain ~-eo- it in terms of his qualitative principles and 

it is difficult to see how this Would be done .The notion of overlap as 

an explanation ot divergences from aero tetrad difference does not 

appear to be acceptable .Aa the tetrad difference criterion is essential 

to the Speazman theory it was essential that an explanation be f ound for 

any eli vergenoes from it.'nlurstone considers the Spearman two factor 
only . . 

theory 'f:tlt-~t!i1 valid/under certain conditions and thus unable to account 

tor all eases. 

'lhe basic theors of the 'lhurstone theoxy mfW be stated 

thus a 'lhe correlations derived from a number of tests mq be described 
• ff\ 0. (ly 

by as "coumon factors as the reduced rank of t h eir correlation matrix. 

A matrix has a reduced rank of one v.ilen the tetmld differences are aero , 

a reduced rank of t \fo lilen the tetrad difference of the tetrad differences 

is sero and so on. When the rank of a matrix has been establililed (the 

methods of doing it do not concern us here) velues are calculated for 

the diagonal cells lllhich are of such 1!l"'¥dtt~ an order as to pflrl8,}ce of 

the same rank as the r est of the matrix.'lhese values are inserted and 

the columns summed.All the sums are e.dded together and the square root 

of th e result found.'D'le total of each column is then divided ~ this 

root giving results 1hiah are the saturations (loadings) of the first 

common factor.'lhese factors are then written vertcally and horisontally 

and a new matrix calculated by finding all the 'l!ltillt8'l producjs.'Dlese values 

are subtracted from the -eft~l'l-a- correeponding mEmbers olf the original 
~-

matrix ea:ui1the residuals are then treated as ~ they wers a table 

of correl at i ons and the second common factor is found in the ssne way. 

'nrls process is r epeat ed until the residual s disappear ot are insignificant. 

Once t h e• common factors h ave been found the specific f actors are found 

in the ssnecw93 as done in the Spearman methoda the sum ot thw squares 

., .· 
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of all the factors on any test must be oquel to unity. 

We get trom th:t s method a number of common factors alid 

a specific factor for each test. In a nonad vbere the tetrad ditferena&e 

of the tetrad differences is lero the matrix 1 s deecribed ill terms ot 

two common factors and a specific factor for each test.In a tetrad vbich 

has a zero difference the conolusion is identioel with that arrived at . . 

on the Spearmen theory Viz., one common .factor end a specific factor fof 

each test. If the first common factors a,ra writton down and the produots 

found the original matrix will be g:tvenvend so the residuals are lero. 

One common :factor is therefore sifficient in thi a case. In cases llhere 

there are several common factors ilome of the factors will be hegErti ve 

in almost every case. 

'lhurstone's method leads ideallj to \\hat he calls 

"orthogonel simple structure" 'Whereby he means that his factors give a 

uniqUe description ot the correlations and these factors are uncorrelated 

and distinct.He insists the:t before the factors can be given any 

psychological si¢.ticanwe all negative values must be rEmoved.Th1.s is 

acc001plished by a pr~cees knovm as "ro'b.tion:'I'ransla:ting the correlations 

into geomatrlcal tenns he conceives of them as vectors zich 'olben they 

are atvright angles are uneorr~lated.With n factors he thinks of an 

n .. dimensional space in 11ilich the c~on .factors if they a.r$ uncorrelated 

are e:t right angles to each other. Within this space by kepping the 

vectors at right angles a rotation is made until there are no negative 

values at all.We thus ax-rive at set of factors that are all posit! Te 

and uneorrelated 1 orthogonal simple structure.&t there. are cases llhere 

this structure is not possible.and to account tor these cases he 

introduces"obliquetttactors 'Whieh are correlated to a certain extent. 

With these he says it is still possible to arrive at a simple structure- , 

a. unique definition even if the f potors are sli~tly correlated. Certain 

conditions must be observed in the doing the ro.tation 1 no test msy 

contain all the o011mon fa.otors , no common factor mey a.ccur in all 

the <e<t!l!l!et!-.f~tb•H tests and the loadings must be in such a pattern that 

all the test are qualitatively different from one another. 

'lhe results o£ factorial analysis may be usid in a 
G,:an:::h ~ 

number of weys.A theory oan be based on the results/~otsh1t t.~ 
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or the reet1lta can be used to tost a theory.'Iburst~e has from the beginning 

regarded the mind as analysa};)l.e into a set of distinct abilities that 

are responsible f'or an individual's perfoxmanco on a p~ioulat test. 

" Factor analysis i$ raminiscont of fa~~Y psyoholo~.It is true ~at 

the object of factor analysis is to discover the mental. :faeultiee .The 

severe restrictio.-s that are imposed by the logic or factor a;nalysis 

make it en arduous task to isolate t'ach new menttll £acuity, becaJ.tse 

it is necessary to prbve that it is oalled for by the experimental . . ,, 
o'Qservation,. (23) .Page 53.He i.a th.us committing himself to a theoxy 

of mind llilieh has been criticised vary strongly by others , and he is 

assuming that the factors he isolates mey be equated with the tlbilitiea 

he believe function in the mind.For this reason he inaists that the results 

of' factorial analysis must bo psyeho1ogieal1y meaning ful.'' 'lhe 

idctific.ation of factors cal'lJlot bo accepted unloss the f'actore ma)te 

ps1ohologica1 sanae ••• •••• • Factorial analysis aids iln discovering the 

principal dimensions J)JI the experimental observations • and it i .e . our 

further task to discover the psychological meaning of oach factor. 

Only to the extQllt that we ~oce•d ~ isolating mesning.t\ll categories 
. ' 

are we advancing psychological eeienoo." (22) fsge 91. 

He does not ac;~cept 'lhomson' e analysis olf the effects 

ol selection and hopes to be able to dlow that the factors do not change 

oven if the test is moved to another battery and also that the1:4o fa.etors 

will r Emain constant £rom one popule;tion to another.~Because tha 

principal oomponente used by Hotelling ~o not mow this invar.tance he 

has <U.scarded the;t type of solutio.n.'lho Hotelling factors change vben 

a tsst is added to or removed from a buttery. "lhe aoJ..ution I hav$ found . . 

for this probls ie to rotate the refereno& frsne into a simple Ertructure 

if it exists in the batteT,Y.To. increase the number of verbat teats or . ' . 

to with draw some of the spatial tests , for eJtsnple , has no effect 

on the reference freme for a simple structure.'Ihis type of' invariance 

gives the possibility or identifYing the reference axes in terms ot 

the unique traits ot the individual subject~~ (22) .Page 91. 

In 1937 !lhuretone conducted an illvestgation with 

the object of isolating the primary mental abilities that he belie.-es 

can be described by factorial analysis. Two hUlldred and forty eu.bJects 
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were tested w:l. th a battery .. ot fifty six tests llilich were 
r 

'isstDbled so as to represent a fa1,.ly wide range of mental acti vi tie a that 

are typicel of current psychological tests , with special anphasie on 

thotJe tests 'Eieh are used as measures of general intelligence " (22) 
' ' 

Page -ilO.'Ihe results of the testing 'O'ere analyeed. and the followi~g factors 

isOlated and defined a A speiial factor S , a perceptual factor P; 

a number factor N , 1lwo verbal tact ora f (ability to grasp ideas and 

meanings) ani W (fluency in dealing vr.L th w<>rds) , a msnory factor K , 

an induct! ve factbr I and t wo fe.ators D and R llhioh 'Ihirstone is not 

able te identifY at this stage. All these factors will , he believes , 
.,.. 

be of great value in vocational guidance \'ben our methods of mea~ent 

and interpretation are made more aceura:t0. " »Urlher experimental stud,y 

of the psychological nature of theee factors i,_a-eee8etU"Y togather 'IIi th 

other information about the aubject13 such as their likes and -Gislikes , 
' 

their ocoups;tional preferences and theit.- actual perfonnenees will 

oventuelly give us more cont.!. dance in the interpretation of their mantel 

profiles. u ( 22) Pag& 1~2. 

'.this theory is then a multiple factor one and is 

able to eqlain clivergenees from hierarchical order in a more se:t iefaoto17 

way than the Sp~ermsn theory.Thurstone hoped origi.hallynthat brthogonsl 

simple structure would be possible in ell oases but he found that factors 

were often correlated. !n those o·blique faotora 'lh®Iaon sees tho possibility 

of reconciliation between the Spearman and 'lhurstone points of view .When 

these factors p.I{ear it i e possible that there ie a general f~tor o8J.lsing. 

tho correlation.By tactorieing the factors and finding second order factora 

we mi~t tind a general faotor.If this is so 'l'huJJstone will have to admit 

a wider oecurence of the general factor and ~~ Spearman group will have 
"\A..J. • J 

to admit"the universality of "g" as not prov~. 
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!•Wart' e'lheon. Burt has made hie contribution in this field in the same 

distinguished manner as ha has done in other £ilelds oa pf1Ychology.JJ1 ' ' \ 

1917 he sa ggested the centroid nmthod ot calculating saturajion coefficients 

'itha.t was later adopted by 'lhuretone .Later he stlggested another method 

.ch he. claims is a:liperior to the othera.This method is based 011 the 

least sqllares ~od of cuvve fitting.llhere the best t.tt is o~aine~ v.ben 

the &tUn of." the sq1·ares o£ the residuals has a minimum value.The product. 

mom&nt fottnul a for finding correlation coefficients yields a . least squares 

t.Lt to the two variable~b~ng correlated. Cllf we use tho product lllOJnOllt 

method with a table o£ correlation we will thus get a J>oast squares fit 

i.e.our factor s mil give the beat representation of the table.I£ we 

a{are the oe~ original scores ~in standard units) we can diduce tho. 

correlations and by squaring the correled;ions we cab deduce the saturation 

coetficients. We therfoee square the mole table of correlations and 

sWI1 the squaree.For a test j the se:turation X"gj is calculated by sumning 

ell the squares in the j column , taking the square root and dividing 

it by the fourth root o£ the SUDl of all the aquarel3 of the correlations 

in the mole table.This method is;ha cleims)economical and accurate. 

He ctiticiaes the 'Ihftrstotle Jnethods a.e inaccurate 

and laborious.Accurate results trill not be obtailled)he s eys,by 

artificielly reducing thetrank of the matrix but bit maxi:mieing the ~ 

inf'luence of all the factors and t'ej ecting those that are statistically 

ineignitic~.'lhe prooess of rd.a:ti on aa suggested by 'lhurstone is 

oomplice:ted end loeaa in accuracy aB it proceeds .Burt oan see no 

reason '\lhy the negative aa:tu!!ations filould not be accepted. " Now I 

venture to suggest that this postulate - that intelligtble factors or 

i-e~d components can have nothing but positive loadings or 

satusa:tion eoe:f'fieients .. e01~.es dangeroualy near to an illegitimate 

identification ot factors with facultiea • .,, .... The a.eEA.tmption is that 

the ElllPirllcal corrola:tiQns between the tests inten~§d (!Urt' s italics) 

to measure ' abilitiee' can becen-ulysad into abilities without rem.der." 

(5) .Page 57. 

Uuehdifference of opil'lion hae been due to the fact the:!; 

the problem has been tackled from different point s of view even though 

identity of purose is acknowledged.Spearman is concerned with a theoreticsl 
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analysis of the mind vhile 'lbuRJstono and 'lhomson are more concerned 

w.l..th the prediction of individual progress and devejlopment.'lhe primary 

purpose says furt is exact and syatEJnatic deacription.To wid to thQ 

confusion creacltod by the different schools there have been Cases Vlhere 

generalisr:rtions have been made from tho results o£ a few eoi;ralation 

tables.In psychology it i~t seldom known v.hen we are putting an hypothesis 

to the test v.hether we have excluded all the influences except those vrlth 

lilioh the hypothesis is coneemed.In the light of this uncertainty ·the 

overseelous manner in 'lilieh unique solutions ere sought tor complex 

problems appears to lead to IJl attitude mf mind that maltes the discarding 

of invalid theory diffioult.'Ihe rejection and formulation of hypotheses 

is essential to sci enee but we are apt too ott on , because we are unable 

to suggest an alternative explanation Jto regard our ovm View as thei only 

one possible. 

Burt also warns against the reif'ioation o:f factors 

end holds that in our present knowledge of than we cannot assume a causal 

connection between than and the mind. '!ly ovm view is that \'b.Erli holds of 

the correlations also holds o£ the underlying factoNJ 4 its disqovery 

might reinforce a pre-existing pr$sumption in favour of a causal 

connection but it cannot by itself creato such a presump-tion ••••• The 

logical presuppositions of factor analysis a£:ford no prima facie ground 
I 

for treating the resulting factors as causal entitioe." (4). Pages 68 and7l. 

A theory of four faoto.rs is the :f'Undalllenta.l logioal 

' v;l 

postulate from uhich all fac:tor analysis must ota.rt he says. 'Ihase ~ 

as roll owe s 

A. Common Factors. 

l.Uni versal or general factor a. 

a.Positive or one signed £actors.These have 

only poaiti ve strt.urations.U sually there is only one and is called the 

general tactort 

b.Bi-polar ar tw-s1gned factors .'lhese may 

have posmtive or negative saturations. 

2.Partioular factors. 'lheae are conmon to a group 

of factors ~d are thus celled jroup factors.'lhey have been culled 

overlapping specific factora but this merel~ blurs the mee.ning • 
.. ...:~. 



B. IndividUal or unique taetors.\'lilich influence 

one test or trait alone. 

3.5ingular factors peculiar to a single trait 

and celled spacifics. 'lhese may be constant or systsn&tio errors. 

4.Accidental factors. Eaclwof those is pe~uliar 

to the particular occasion on mich the pe.fticular trait is meaSllrad. 

"lh e meaeursnent of er.y individual tor any one of a. 

given set of trait• mrq be regarded as a f'Unctioll of four kinds of 

eom:poaenta • nsnely those charaoteristie of a 

i. All the traitn} 

ii.iOme of the traits ; 

iii.'lhe parlicular trait in question vbenever 

it is meal!IUre~ • 

iv.'Ihe particular trait in quoErl;ion as it is 

mea~red on this particular~~oocasion." (4) Psges 102 • 3. 

All other theories • says furt , Sl'e lllerely simplificatio~s 

of this theory and 'by the veey nature o£ simplifications are unable to 

account for ell the observed facts.All factors must ba regarded as 

group on~s with the general tll'ld apeoiti.o factors as extra:ne and limiting 

oases. 

As stated above he condunns tho oquating of factors and 

abilities. '!he problan of definition is a considerable one and he is 

extrEJnely cautious in dealing with ·this problan.To disprove the concrete 

exi.ajence of a factor is not to a'boliaJl. its value • 1t is a terra of 

reference only • As it is difficult if not impossible to defin4i 

accurately the traits we 1t011 wi.Eil to measure some attfJnpt at measurement 

is .necessary for the accurate speci£ioa:tion of the traits.• The introduetion 

of qUentit!rli ve concepts into~sychology is "merely an attEmpt to make 

our efforts at systematic classification more and more precise." (4) 

t 
Page 138.Hacdas~bos the factors as follows a uSo far as i~ seeks. to be 

Erlirlctly scie:btif':ie , psychology must beware of supposing that these J 

:principles of classific~ion can :forthwith be treat.ed as factors in the 

mtnd e.g. as primary abilitioe or as mental powers or energies.Factore 

spooity- not unitary qualities but sy~EJUatic patterns J not aotive 

entities , but relations between llbat •a looeelj eall the mind and 



\llhat we vaguely esll its enviromnentf i.a.they specifY qstems of 

relations between two sets of relfd;ional Q,YfftEIDet•" (4} Page 251• 

!Urt accepts "g" end would givo it and mther taotora 

as much existence as j)he concept of physical energy Oal'l claim.He dstlnes 

"g" as !innate general oogniti ve efficiency. ••• .aa specifYing certain 
central 

individual differences in tho structure of the/nervous aystan 11 (4) 

Page 216. He leys greater stresa on the organisation of the mind rather 

than o:n a number of bonds er an emount of enorgy.Minds differ i:n their 

inbol'll capacity for ca:nplex organisation in the tissue as yet 

unorganieed. stated differently by Garnett but accepted by Burt " ·~· 

mee.wres my power to concentrate Jlf-attentiQn men I vd 9'1 to do ao • 11 

(4) Page 21.7. 

furt regards the specitle factors as being oonstsnt 

or systEmatic errore.'lhey show an extranely low stabili=ty trca one 

investigertion to another. Spearman would agree with t.his as he regards 

!j! a.ca the main factor in intelligent behaviourf but goes further in 

seying that the measurement of specific · abilitiessfor the purposes of 

vocational guidanca would. be like the blind leading tho blind. 

furt disagrees on the basis of experience J and holds the:t group factors 

can be extremely useful. In later years Spea.Imail csne to a substcntial 

aoceptence of furt 's View. S:poaxmen in the first et&te11ent of his theo~ 

admitted the oxistenoe o£ a few group faCtors but felt that the number 

should be kept at a minimum. 

furt ' s is thus a. four factor theol¥• He ~cept& 

"g'' but regardr3 the group factors a.a not only existent but moat useful. 

He has lilown o:n mathematical g:rou:nds tha:t many methods that appear to 

be different do j!n fact yield sustantially the sf:Jlle rasulta.His theory 

might form the basia ol a reconciliation of the various theories. 
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7.HolNUiar'a W.. - ;L'a.Qj;or 'lh~91Y• Only a summary ot this theory will bo 

-given here.HoHdnger admits the existence ot "g" running through ell the 

te~s and stt001pts to account for the rEmaining variance by using 

a set oi' mutually exclusiv~ group :tactors.It is thus a na:tural extension 

of Spearman 'e theory as it embodies his tundE~I~ental distinction between 

general and non-general £.actors. SKturationa w;1. th "g" are eelcul. ated from 

batteries that fl1rm perfect hierarchies , the correlation duo to "g" is 

removed ~ and the residuals trea:ted to find the group facto;rs. 

Adiagrsn oi such an malysia is given below . "g" runs 

through all the tests Slld the factors h ,k.and 1 run throu&l snall and 

mutually exclusive groupg 

Tests ' 
l X 

2 X 

3 X 

' X 

5 X 

6 X 

Factors 

h 

X 

X 

k 

X 

X 

1 

X 

X 

Holzinger collaborated with 5'pearman in soveral publications 

dealing with the statistical problems raised by this analysi·e.Recently 

he has come around to Burt's view that the iroup factors play tho 

domillelrt role . 
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a.Hote1U.ng 'J M9tl1 od of PrinQi.B§l Co;mcmattl ia 'llii s method i!-e.1!1'""~- was 

alluG.ed to in the tiseussi011 of 'lhUratone's theoxy .(Pago 17.) If the 

scoros --~we-~~1!1 of a ssnple population on two tests are used as 

co - ordinates and these plotted on two axes at right angles to each Qther 

the fhe.pe of .. ~ the area covered by the dots representing the scores 

of each individual onnthe two te:rl>s will be roughly elliptical if 

the t wo tests are correlated.This ellipse has tvro axes , a major and 

a ndnor.S:imile.rly if there are n tests we would have on n •dimeneional 

. ellipsoid tha:t has n ·principal axes.'Iho principal compoaents are 

found by ealeulating .the axes along each prihcipal uie giving a set 

of factors that diminish in inf'lue:nco ~ the number of factors increases. 

'Ihe fisst factor or component runs !long the greatest length of the crowd 

and so is best able to indieato an individual' e position in the crowd. 

'lhis method has one great advantage in that it is possible to reproduce 

ell the original test scores if the factors are tiven.but it is not possible 

to reproduce the correlations shin with other tests as can 'be done with 

factors found by the centroid method or the method of' least squares. 

It has ane great disadvantage in the f.aet that its soon as tho cemposition 

of a battery is changod all the factors ¢h. f'nge as well.furt rege.rda these 

factors as superior to those yielded by the Thurstone method and claims 

that the ti:sst three factors are able to account for a f'SX' greater amount 

of variance than the first three 'Ihurstone factors.'Ihoy are also truly 

independent vbereas the r.l.'hurstone factors are alwers correlated to a 

certain orlent .Thurstone ,as would bo expectedJhae criticised these factors 

as he feels they are paychologicelly me8llingless. 
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9 §Wtrmary .Professor Spearman postulated a theory of cogni>tion and derived 

from it a thoory of intelligence.To cover the qualitative aspects ol c 
I 

cognition he auggelrl.ed the following threo principles. 

i.Apprcheneion of experience. (Page 3). 

ii.Eductian ~f Relations 

iii.Eduction of Correlates 

(Page 3). 

(Page 3). 

To eove.r the quantitative aspects he·. suggest five 

principles. 

i.lAental Energy. (Pogo 5). 

ii .llat enti vi ty. 

iii.Fs.tigue • 

(Page 5). 

(Page 5). 

iv.Conative Control. (~age 5). 

v. Pr:imordi al Potency. (Pego 5) • 

r 
Intelligence tests dlould be con~ucted againet this 

theoretical baclcground ,Tests msy be judgod snd compared by calculating 

t h eir "g" saturations • 

Dealing morae spoci.f'ioftlly with hi s theory of intelligence 

we considered it trw. two points or vi.ewa statistical and psychological. 

(Pagos 6 and 10 respocti vely . ) statistically the theory rests on the -e~ 

criterion of the tetre.d difference .'lllis difference ehows a tendency to 

t-ero a f act that is Sio\"Jl'l by c.xperimmrtal -:lvidence bu.t v.h ose interpretation 

is subj0ct to diecuosion.·\\hen the tetrad difference is zero or insignificant 

Spearman claims th at each individ1 al performance mey be desoribad in terms 

or tVJO factors : one general that enters into ftll cognitive pper etions 

and one specific to each test.In psychological terms h e describes the 

genorcl. factor bll using a con cept of mental energy and the specific factors 

by onginoa in the mind cllich conTert ·~e mental onergy into "work " • 

'lhese ten11o are howover purely e.xplana:tory no degree of real existence is 

postulatod.Pages lOand 11. 

A ahorl sumnary of the methods used in calculating 

the values of general and spo.ci£ic factors h aa been made. Page 6 - 10. 

'Iha viovrs of Thomson (!1age 12 ) l 'Iburstone (~age 15) , 

atrt (Page 19 } , Holring er (Page 23) iTJ.d Hotelling (Page 24} have 

been given in sunmo.risod f'om. 
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the aorvice Spearman has done in att~:mpting to give psychology a 
it l ees of 

sound theoretical basis v.hich would make/a curmous hybrid of 

science end art.Experiment without adequate definition was to 

him the cardirau. weakness in a subjoot \\here the diffi'3ulties ocf 

mea.surEDoot are great enough without being added to by a laok of cl ear 

objectives. He has drw;wn largely on the findings of philosophers and 

by ~~ft~~ft~ combining this knowledge with the findings of the 

experi.m~tal psychologist has s:tttcnpted to fozmulate a theory v.bieh has 

en adequate basioin bmth 11fl~res .In every study it is essantial,that 

soma master mind attempts to bring to bring t og¢·ther the rosulta of many 

scholars who 11ilile concentrating on specific topics tend to lose eight 

of the relation thm thoir work ·bears to the work of others on the same 

subject but on different aspects ol it. It mmtora not v.h~her the ~~y-e 

oncyclopaedic view: suggested by the master mind is acceptable or not; 

the very fa~ that he attempts to fit the ro~:."'lllts of'oothers into a 

coherent and logical theoretical frronework Crolses the others to 

re • exro:nil'le the resUlts oi' theitvwork and possibly to suggest on alternative 

explel'la:tion.ln thav field of mental tasting Spearman P•·t for..ard sUch a. 

view and by so doing stimulated research to a remarkable degree. 

The most stimulating of the views h~:~ put forward 1lltlS 

is his method of anallfsing the relatione between correlation ~:~ dt1rived 

"from mental te~$ing.Factorial analysis was first s.4ggeb<"ted by him and 

thus • quito naturally • the gree:ter part of the earlier work was 

done in England .Le:ter scholars in America entered the .field Qld the 
expendod 

volume of' work done on the subject hM il'l'M"e'a~ rapidly .'lbis method 

'l"t'l1!t is based on two experimental facts = I .Correlations batwoen the 

performances of a given group on many different teats tend to bo 

posi ti ve.~oa 

II .The tetrad dif'fex·ances of' these 

correlations Ebow a tendency to zero. 

This eri-!lmett tetrad difforenca was taken by Speannan 

as tho basis of his theory of two fact ors and the validity of' taking 

this basis has been seriously questi oned. 'Ihomson has ::.hown very clearly 

that the zero tetrad difference is v.hat we would expect and claims that 
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only a tendency to zero is shovm.3peannan's attitude to this dif.t'erence 

\7as f ar mora definite than this ; his theory of the general factor was 

based on those combinations of tests that ooowad zero tetr$i difference . 

!t would appear therfJfore that his acceptance ilf this criterion as 

the ba.si s of a theory of intelligeuco is open to question. 

".ihomson after considering the effects of selection 

feels that the effects of these influences are great enough to doubt 
invariant 

mather any/factorial structure exists. Burt agrees that selection has 

a considerable inf~ uonce bu.!c suggests that this haG boen o~aggorated 

and thttt 'Abila the f actors may change in value they do possess a 

definite atruature. Thurstone is also confident that an invariant structure 

exists. fl:l.l these considerations n1ake it clear how tentative must be iihe 

!!l'i- conclusions that wo draw from these analyses • 

Thoro is a danger that we will build an invar-~ed 

pyranid :b£ calculations from a few data leading to a top-heavy atl'Ucture 

'dlich the origincl. datu are not able to support.It may be that the tests 

of significance that h avo been used .have not boen used rigorously enough 

or stand in need of revision. 

Every statistical toJ>.'"t vb e:n dealing with correlation 

warns the student o.g<.~inst attributing a causal corulaction ;..etweon two 

Vt>riabloe th nt are eo:r rela:ted . Factors are often isolated lll.fter elaborate 

treatment 1 the a ssmaption mado th u.t thses factors w:·e ceu.sed by tho min~ 

II 
and a the<'Jry sought for that will account for theso uractore o£ the mind. 

As these factors are dorivod from corrolations the ar:une limitations ol 

intorpreta:'don must upply to ~H:m. 

Spoa.rm$l'l•a original insistence on the universali-t:y of "g'* , 

a vie\1 that he l ater modifiod , has not been accepted b"y later i:uves-tflgators. 

The viow accepted to-dsy by a large group of factoriste Ul th«t there 

may oz· may not be a gener&l factor , that there are group factors v.hich 

are the most important ttnd that the re t"'l"e may be specific £actors -.ilich 

apj)ty to each type of tast. Bpoarman f'elt that the group factor s had to 
' 

prove their rigilt to ox.ist enc~ and this they appear to havE:> done. 

'!he notion of overl&P of specific factors to explain 

the divergence from tho zero tetrad differenco h as baen quostioned by 

ma1lY• 'lhomaon f eels tha:t there is a real danger that the fa.ctorist 
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ur.i.ll look for similarity after tho ~ factors have been isolated, em. vilat 

basis is such a judgement to be made ~ No one bas dram up a scale of 

similarity if w.eh a thing \rere posa:i ble. ile are , therefore , if' we 

accept this expli:'lllation , introducing into a quantitative study a 

qualit:ittive judg<.ment diose basis il:'l ill-defined. 

The opocit~c factors are rogarded by many as errprs ; 

the"/ are , 'When the Spoarman method is used , t.hat i a lot't over after 

tho calculation of tho general f'actor • .Burt quostions the vali<lity or 

regarding these factors as oa,pablo of supporting the analogy of t be 

engines.Jpeo.nna.."'l insists that theso facto~ s must not be called spQcific 

abilities • Elsaviler·3 t ho ~ever , ho states that c.t tho core or each 

there may be -what : .gy bo described aa "puro innate s1Jeoi:f'ic a,ptitude 11 • 

It wov.ld appear therefore that "hila he is alive t o the danger or 

eque:ting factors and abili·ties ho is really hankering at'ter sano such 

devoription of thsn.Hc io theroforo n ::>t Gntiroly blat1olesa fOI' the 

over- interpr':}tation of the t heOr".f• Hie thoory is attr actively si!I\Ple • 

We must beware of accepting a simple explanation in a subject where it 

is likely the:t sil'X!ple v.xplanationo olld theorio:3 \?ill not be feasible at 

any stage. 

The confusion that result ed a.fto:r the f:i.:.:at criticisms of 

the theory wao due largely to E.. luck of unae1·standinc: .1s to the nature 

of the evidence. 'Ihe evl deneo yielded is indirect and the units usad 

relative not absolute.Villile it may il1dicate lines o£ thought of a 

psyahological kind it does not necessarily do JO. 11'he limits of 

interprete.tion are now more fully understood and fact or anal)lsi.s is now 

regarded as e. distinct mathomatioal method to \ilich the study of 

intelligence has no prior clW.m.Burt says " Let us agree then t.hut 

mathanatical analysis by itself cannot ever dieclose vho:t .fac-tors make 

u p tho human mind or r..hat mental types arc si scovorablo in the human 

race. " (4 ) Page ~209. tr Finally it io argu.ed ... inatoa.d of tho ps<Jchologist 

invoking principles end postulates appropri ate only to the siopler sciettces 

the more complex sciences mi!l1J.t in th.eir turn profitablJ borrow factorial 

methods :f'rom psychology . '' (4} Peg1325l. Burt has used these methods in 

the studj otvtempereJnont . 

Burt haa suggested a theory that i G aLl c to account for 



ell the factors that have been ieolated.By regarding the .factors as e 

entities distinct :from the mind and. thus capable o:f classification 

on e. general basis he haa at the outset given the war.ning that they 

ere descrlpti ve terms end thErli factor e oan be accepted even if negative 

as no psychological si~ficenoe is inherent in them.Faotor analysis b 

is thus a method for finding the relations between corredationa 

and the more diverse the methode we use the greater will be our knowled&e 

of these relations.Speannan in suggesjing the method of factorial enalysis 

created a method ot \'lbich can be used in a far wide!\ sense than he 

realised and vbose results ~ admit of a greater variety o£ interprfta.tiona. 

than he would,at first,admit. Hie complete end stimulating stiement formed, 
/1 

in spite of limitations)the atarting point from vilich all later work 

has proceeded. 

finally 1it must. be realised that each method o£ factorial 

analysis has ita own merits and may be the bost that can be used for a 

particular problem. tt It is a positive fact that every one of the 

types ot factorial solutions in extensive use to-deJi is an effiecient 

one.\'alen known thoroughly , a skilled analyst can apply eny one of 

them to produce fine results fin a desired situation • 'lhe enthusiastic 

partisan vito depreciates the efficacy of some other method and cel.l.s 

it a poor one thereby fumililes indisputl.ble proof of one of two 

things - either his ovm sincerity or his om ignorance , not just 

ignorance of the details of the other method,but general ignorance • 

.Pn.y person of intelligence should know that it is highly improbable 

ths;t; fi11Y of the brilliant psychologists and stfltisticians 11ho have 

worked on these problEI!ls for thevlast thirty years would produce 

and advocate a .. rotten " systEIIl•" (12) Page 8. 



PART II 

, EXPERllLENTPL WORK • 
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lsinj;rodusa:Ji~on.t. 'lhe obJ ect of this investigation is the est ablis4ment 

of' n11rms tor Speerman ' .s " AWee.sure .o£ 'Iintelligence' Far Use in 

Schools", These .norms are baaed on the results of testing all the 

English speaking children -d 81 the classes from stendard III to 

Standard VIII inclusive or the equivalents o:r these cl~ssee ; -.o 

were at school ill Grana~nstown ill April 194?. 'lhe test , a verbal . 
group one • has been discussed in the theoreticfJl section of t his work 

(See pages 3 and 4} • It is made up of seven sub - tests divided 

as mown below in Table I. 

Te.ble I 1 SUb .. divisions of the Test • 

Sub-test. No g£ Questions 

l.Sane or "Are snell and little nearly the sune or 

Opposite. about as different as possible ? 30 

2.Synonyms ' 'To strike means most nea11ly the seJne as 

what ? To foel ? To hit? To hurt ? To break ? 24 

a.Claesifie- "P.ing • stick. \'ill evl.. Circle. Vhi cll word !ll'Oel\ s 

ation. means something most unlike the rost? 28 

''What was it made him eat? 'lhirst? 

Hunger? Pain? Joy? 12 

5. Completion.. "stflll.p s aro put on Tables? Letters? 

6.Analogies. 

?.Inference. 

Pictures? Trees? 

' '\'ihite is to Blaek as Yes is to mat? 

No? Pemaps? I£? When? 

''If A is 1 arger than B and B i a 1 arger than 

C how does A . stand as compared withC ? 

24 

28 

iinaller? Larger? Better? Equal? 17 

Tota1 163, 

sub 
At the beginning of' ea.oh/test (except sub test ?)where 

there is only one ) are two questions \'hich are worked out with ~he 

olass as a dsnonstration of the type of question in that section.'lhese 

qUestions are included in' the totals ; the actual number of' que.stions 
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actually answered is 150 not 163.nte instructions given with the test 

include a "patter" v.hieh must be used to iv.troduce ea.~ test so that we 

can be sure of standardised pr JcedU.re.'lhieb is essential it we are tG> 

keep the response errors at a minimum, 

procedure were introduced. 
i 

($. Pregedure.a. Several modificati ons of 

i.lfhe instructions fG>r tests l and 2 state eXplicitly 

that each question fhould be giventw- twice but in the other tests no 

mention is made of the number of times the questions mould be given. 

It ae8111s obvious thfd Spearmen intended that all the cpestions be given 

twice but it v1as decided to interpret the instrictions to mean that 
questions in 

the/first tw~ tests were to bo given twice each and the rest of the 

questions once each. It was deeided to appl~ the test in two school periods 

o:t forty minutes each so that the to sting would involve a minimum o£ 

dislocation of the time ta.ble.To judge how long the test \fould take to 

apply and to :familiarise myself _w.ith it I epplfed the teat to a ¢lass 

ot coloured children at the ffilodes University C-Ollege Practising School. 

lt was found the.t i£ each ob-eft question were given twice the test '.<Ould 

t~e about ninety minutes tp a,pply. As this period was too long to make 

the testing possible in t*rlods it was decided to morton the time 

of application by applying the teat a.s stated abova.with the :result 

that the test · was applied easily atld conveniently in two periods of 

torty minutes each. 

ii. Spearmtm. ' s instructions suggest the uS!$ o£ fool seep 1 

\lhich would require folding and -numbering by the subjects • Aa valuable 

time would be lost in thi a way fonns were printed in such a wa::r that 

subte~Jts 1 to 4 were on one side of the fbeet and the rest of the test 

on the other.Forms were taken in at the end of the first period ot testing 

i.e,a.tte:r the completion of sub-test 4 and wtsee hatlded back i» the eecond 

period1No :reference was allowed,during the second period of testing , to 

work dona in the first period and \\bile it is possible that mistakes made 

in the first period were corrected in the second the effect may be 

regarded as negligible as the groups tested were small and control was 

complete at all stages. 

iii.No group of children was tested twice on the eSJ!l8 
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dey. The doing of the test should be 811 enjoyable experience if the 
~ 

claim th:at Spearman makes that parson ali ty defects h ave little effect 

on test performance is to be upheld. 'llle a,pplication of the test in one 

morning as was done in an Australien invesj;igation Which "~:till be referred 

to la:ter makes , in my opinion , the testing an arduous business tor the 

subjects, especiallj the younger onea. A consideration o£ the order of 4 

difficulty of the sub-tests is interesting in this connection. 

T~ble II. Otder of Biff!~yltx of ib~ SUb-;teru_. 
&, 

T~W;s 1 2 3 4 s § 7 

Scottit'il 
Sec. 6 4 7 5 3 1 2 
Chidren. 

Perth 
Central 6 4 7 5 l 3 
School 
Children 

Perth 6 3 7 5 2 1 4 
Elem. 
School 
Children 

See (13) Page 46. 
sub 

The low ranks moVll'l by the second group of/teats ( &lb-teats 5 , 6a.nd 7) 

show that it '\'!bile shorter than the first group is l!~rmore difficult . 

'Ihia second group will therefore bo more fatiguing than the first so 

it is desira.ble , if possible, that the subjects should be as fresh as possible. 

I therefore decided \mere possible to place hal£ a school day (three periods} 

between the first and second groups of tests.If a class was given the 

first group in the second. period of the day then the second group was 

given in the firth period of the following day. and so on. 'lbis ensikred 

in an approximate famion th~ no £orm was favoured in the times at 

'lilich it had to do the test.Early in the morning and towards the end of 

the school day are not regardod as good times tor testing and milo it 

is not possible to say that the results were not af'fe~ed by the times 

of testing the children never lost interest and enjoyed doing the t0st 

iv. 'lbe children were told that no marks would be 

given or take~ away f or spelling and neatness. This information in the 

primary standards par.rt;icul arly was alweys received with pleasure. 

v . At the beginning of each sub-test the subjects 

were told not to begin writing until the complete question had been 
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given • 'Ihi s was done to prevent the leesintelligent from arriving at 

the answer by watching 'llhich alternative was chosen by the brighter 

children.It Wd :f'ound in the trial test that one or two subjects listened 

to the question and iben they heard the wore the¥ thought was the 

correct one they wrote it down without waiting to .bear the rest of the 

question, 

vi. The timing of the pause uetween tlle questions was 

donecwith B.b ordinary pocket watch • Spoe.rman euggests tha:t the tester 

practise gi vin« an eight second int er.ral 'Wi~l!ift.oh--a-W'a'f:dt and then give 

the test without using a watch. 

'Vii .No other modifications \'Jere introduced and 

great care was taken to see that the children understood the instructions · 

before each sub-test was efven. 'lhe procedure was made11as eutomatio as 

possible "ae Spearman reoommends.(l7),Page 5.Be:fore the testing Wa.l'J 

started I read the test out aloud several times so as to become 

}:honeti cally aocu stomed to it. 

2•ScQools Via;i.t~d . b.rrangements were ntade with the headmasters and 

hea<lmi!rliresses e veral weeks be£oro the. testing commenced, 'Ihese scllools 

are classified in Table III. 

.Boys' 5gloolg 
• 
.t.Kingswood Collage 
• 
.2.st. Andrew's Prep. 
• School 
.s.St. Andrew's Coll. 

4.St. Aidan's Coll. 

5.Gre.eme College 

6, School of the 

Sacred Hear·t. 

Girl i • School ,a 

7.D1oceaan School tor 
Girls • 

S.Victorla Girls' 
High School. 

9,Convent of the 
Assumpti on. 

Co-educational 19hoo~s 

10. Grm~Psto• Primary 
Schoolo 

11. st t~P seph 1 s Primary 
School . 

12. st. Peter's Primary 
School. 

All the testing was done in litt ~ e over a 111onth 

end the arrangements were excellent , everybody being most helpful 

and interested. Teachers in GrehBJUstovm are accust:bned to this sort of 

interference with their work • To what extent this s snple of children 

is "test wise " can not be ascertained fr001 the results of this investigation. 

Teachers were asked to introduce me simply as " 'lhi e 



is Ur Butler. He is going to give you a test this morning in connection ,, 
uith work he is doing at Rhodes. At ono of the girls' schools it was 

feU that the girls might behave fooliEijly and so a teacher remained in 

tha classroom. v.h en this happelled I asked the teacher to stay in front 

of the class with me as I was afraid tha:t the ohildran might be embaraaaad 

if one of their own teachers saw dlat they were writing. 'lhere was no 

disciplinary trouble at all ; the children enjoyed doing the test and 

found it a very welcome break from their normal school work •. l\.doleeoent 
rege.rd 

boys 11ho of'tonofs~-ofst-e~ a new master , especially if he is still a student, 

aa " fair game" and feel that enthusiasm tor scholastic ma:tters 1ul 

beneath them ~owed great inte.t'est and g ave little trouble. In only 

two standards was there eny ditficul ty i n getting the test staTted but 

once the work begUn they settled down and enjczy-ed doing the test. 

In the secondary standards the girls were far more an:x:ioua about their 

reaul ts then were the boys but in the primary standards there was . 

little,if any, difference between the attitudes of boys and girle. 

The scripts were marked using a stencil and the scores 

right ,wrong and omlrtted entered in a simple card index systcm.O :ther 

information ~a regards age, sex and general sdhool performance was 

collected from the school s after the testing was completed. 

A rmell numver o£ Afrikaans • speaking children w:ere 
I 

elso tested but th~•r results 'Were not included in the determination ot 

the norms. Obviously a test given in a. jlanguage that ie •ir knom 
i 

in~equ.ately by a child will not give a fair measure ot the child's abiljY• 

'lhe crl terion used to judge Tdlether a child wssto be oonsiderea Afrikaans -

speaking is the same as that used in the•standardisation of the South 

Atrioan Group Test. If a child used Afrikaans bettsr than he uselll Engli&il 

then he was regarded as Afrikaells - speaking. (See Page r:,;;) • 

i 

i 
I 

1 

1 , 
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3. Results• 

A. Deji~nnination of lonn&h 

i . H;e Distribution, 1362 

children were tested . An Age distribution waa drf!:wn up by pl acing those 
1st . 

who , on the £4~-1!14' April 1947 wer e 8years but no/ yet 9years old in 

6-tlu 
the 8 year old olass.and "o on tor the"·ag~s. 'lbe c)aes values are thus 

8 years 6 months , 9 years 6 l!lOnths , eto.'lhese classes will be referred 
IV 

to as the 8,6 group , 9,6 group etc . Table~~ shows the disribution 

in the various age groups of both Engli~ and Afrikaans - sjteeking 

children, 

Ti,olo IV, Age dilri;ributioh of ErurJ.idl• and. Afrikaona: 

Speaking groups . 

Age Groups. Boys. Girls. 

Eng. A£r, Eng, Mr· 

t .6 l , 0 0 

8.6 8 0 2 0 

9.6 41 0 37 1 

10,6 89 5 53 4 

11.6 114 4 70 3 

12•6 109 4 77 6 

13.6 145 9 77 6 

11.6 172 8 85 4 

15.6 94 8 56 a 

16.6 38 2 15 4 

17.6 5 1 3 l 

18, 6 1 1 0 0 

Totals 817 42 475 28 

Gr&nd Total 1a62, 

It appears from this table that OrshaJnstown is primarily 

an educational centee for boys. ae the number of boyo is almost exactly 

double thflt of the girls in moat of the age groupo. As no forms higher 

t han the 1\mior Certificat e or its equivalent ware tested the 15 . 6 

and older groups are selected as superior children o£ these ages are 

in r-or.w~J" b1E;.u'Or than the Junior certi ficate. ('lbe tenne "fonn" end 
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"otandlll"d" are used intercbangeabl ;,.) 'Ihe same applies to tho age groups 

below the 9 . 6 group. but here iii io the inferior cases that are omitted. 
inferior 

'llle higher age groups are thus •1"M'i-e~and the lower superior from 

t his point ot viaw. 

The smell nimber or Atri!kaans speaking children is 

indeed surptiai,ng but the f ollowing facts must be taken into acc.ount 1 

• · Gr ahsnstov.rn is predQDlinantly an Engli rb spealcing 

centra from bo·lli rural and urban poi~ts of ·dew. 

b. All tho schools with one exception are Rnglilil 

medium schools. At one there are Engl ish medium classes$ and only these 

were tewted. 'lheso cle.sses are formed using the sl!Sile langu.age erit•r.ton 

used here. 'lhe ehildra11 ert this schhol come largely from lower income group 

homoscal'ld it is probable that a l arge pToporiion of their number do not 

go on to the secondary standards • Consequently the number o£ children 

regarded as Afrikaans - speWting is lower than it would be if the children 

in the .Akrikaal'le medium classes w811t on to the secondary schocl s . 'lhe 

primary departments of the other schools ~ use the ~glit:h medium of 

instruction ao that by the t ime children in these sehools reach 

itandard nr thay have had four and o.tten ti ve yoars ol instruction through 

the Englitil tnedium. 'lhose that aquira by this stage &qual proficiency in 

Englidl Sl"ld Afrl.kaanes would not be cl t,esod by their teaehors &s Afrikasas .. 

speaking. 

c.In line with the above statement as to the effect s 

of instruction through tho ~gliE:it medium we would expect the number of 

Af'rl.ka!llle speaking children to d&r&aso as wo go up tho age seale but thi a 
" 

has not haPpe:ned here. Hany chil dren come to school from outside areas 

?.here they have received their ~ primary education through the Afrikaans 

mediUIU . How many dhtldran wo would have in the Afrikaans speaking group 

if there wero parallel classes in the tJchools here is impossible to eey 

but it would be much larger. It is,howevor,signi:t'icant that at no school 

except the Gr8l~stoun Primary School ( MentionQd above) are there 
i. 

enou01 Afrikaans- speaking childron to justlY the formation of parallel 

oluees. 

The number of Mdkkans .. speaking ohildron 1 claseitiod 

on the basis outlined abmvo , represents 5.4 ~ of t.'IJ.c tot.vl numbor. In 
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*i 1930 Frances Bankes conducting a similar investigat:i.on here found 

the numeer of Afrikaans speaking children re};resented 6f.· of' the total 

number.(3). 

A ~requoncy distribution of' ~e GCOreswas drawn up and 

is given in Table V.'Ihis was done ueing a claas:Lfier {See J>age 68 ) • 

'lbe class limits in the original sorting were 159.~ . , .-3:4-9-.S 154.5 

149.5 • 144.5 etc • The number ot classes was then halved giving 
values 

class i!~j~ as in the\ tabla below. with 11-mits 159.5 • 149.5 , 139. 5 etc. 

Table V frogY§f!PY gistril?J.rtton 9t sgor~a gf Bg§ QPd @rls ip 

:tbev9,6. to 14.6 as:e grouRs..inclultvfb 

Boys 

Garls 

Class values 

154.5 

144.5 

134.5 

124.5 

114.5 

104.5 

94.5 

84.5 

74.5 

64.5 

54oS 

44.5 

Boys Girls Totalt 

7 7 

81 29 ll, 

154 60 214 

123 70 193 

110 70 180 

61 66 12'1 

67 41 108 

88 27 55 

28 24 52 

7 9 16 

3 3 u 

l l 

Grand Total 1069. 

iii. pt:t'f~.t.§:PCfU petw~mJ tha 

di Wid. but .!.,on I• 

Table VI glves the charaQter:istics of the two distributions. 

Ta,ble VI• Charac:t~rlstics of thfl toj;al score sU stri b!!lions. 

Uean Yedian std. Dev. Skewness P.E.M. PeE .Yd. 

.58 
117.8 121.0 20.88 ... 45 ."1-e • '72. 

111.7 113.7 19.48 -.28 .70 .84 



F.i.gure I lilows the differences between the distributi Ol'lS'· gr~cally. 
" 

~G-. I . Pe centage Fr.l.;,cy Distribution of scl es of Boys and Girls 

Ages of 9.,6 and 14.6 inclusive. 
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To esta.blieh lilether there i11 are ~ificant differ ences 

between tho di stributionstho probable 11rrors of the differences bet waen 

the me.ans and t he dif ferences between the medie.ns wer e calculated. f rom 

the probable er rors given in Tabl o vr. 

i . '!he difference-8 bet ween the means was found to be 
differonco nea+lj 

6.1 with a probabl e or r or of .91-'lhis/is 1uo•·e thM /\seven times the 

probabl e err or alld i e thus clearl y signi ficant . Holzinger eaya that a 

dif ference that is more than four times its probabl e er ror may be 

r egarded as significant. {11 ). Page 237. 
9.3 

i i . Yedians. Here the difference is i .. oi and the probable 

error 1.107, again a clearl y aigni:t'ic~t difference. 

iii . Standard Deviation. 'Ihis difference ie 1 . 4 .. and the 

probable er ror .61 • 'Ibis difference is not therefore aignificant . so 

that as regards dispersion these distributionz are not significantly -. 

differ ent . 

iv. Ske\'lleas. 'lbe negative skewness is more mEtrked in 
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0o case of the boys.A reason for this negal."ive skew.ness oen be f ound 
Page 59 Page 1 91 

in the work: of Haro.:ta and Bankes. (3) / anci(lo-)J Both find insufficient • 

scatter of scores at the top of the age scale.Speal'1ilan says that many 

fitteen year olds will find the test too easy ~md as many of the cases 

hero are almost fifteen years o• age we would expeet a negati v&ly skewed 

curve. But this dae3 not explain the greater degree of skewness on the 

part of the boys .. I:f' \10 assume that thero is no significant difference 

between the performanoe of boys and girls on this test (Ma:r&ilal.l using 

the re ~ults from testing 6843 childr<:m found no d:igni£icent difference) 

then this weakness of the test in showing insu:t't'icient scatter or 

score in thevuppe:r age groupe mould havo the SSiile effect on boys and 

gir1s. JU.though dii'ferancee between the performances ot boys and girls 

have been !ot.md to exist niost standa:rdisations are made on the assumption 

thm there is no significant di££$ronce. I.f the above assumption is ~-

accepted it would appear tho.t an appreciable sampling error ia 

responsibl e for the significant superiority of the ·ooya.~~ It sass 

likely the;t thel·a is a good group within the total group of boys that 

is causing this eoneantaation of scores a.t the top o£ the ago scale. 

Having establiEiled that the iw6 groups are significantly 

different the next step that appea1·ad fruiti\ll was to sea 'dlethor tht~~re 

was any significant di:f':f'erence beVJteen the median scores o£ the 

corresponding age gr oups. 

Age groups 

9.G 

10.6 

11 . 6 

12.6 

13. 6 

14.6 

Table VII • llfi<Utm scotia tor BorG ptlg GirJ.s in 

geeet~~g ~~ g£oyps1 

Girls 

Medians P.E. l.Iediens P.E. 

92. 68 2.66 94 . 50 2.30 

97 .10 1 . 66 U>l.4 2. 04 

115.50 1.396 102.58 1.99 

122. 90 1.48 116.01 1.805 

128. 60 1 . 08 125. 30 1 . 58 

132.70 .86 126.85 1.44. 

'lh e boys scores are higher from the 11 .6 group 



onwards.'lhe re1iabilty of the differences lfas tested as before. 

medians end Girlp ' modip!HJ. 

Age groups Dif£orence P.E. of Difference. 

9.6 1.82 3.52 

10.6 4.3 2.63 

11. 6 12.92 2.43 

12.6 6.9 2.33 

13.6 3.3 1.91 

14. 6 5 . 9!) 1.67 

Only the difference bwtween the 11,6 modiaJls ia 

significant . Here,however_, the probable errors of the medians are all larger 

as the number ot oases f.rom \'ilich the mediana are calculated is muah 

smaller.Hence to establish the significance of the diff'eronce botween 

medians (means) in eacP: age group a larger difference would be raquirod 

in each case.'lbie 1~ile it might be theoretically }iosaihle, is extremely 

unlikely. Even if' the differences were larger they would still have t o 

be strlf'ioiently large to be signitioant. In" e1lY case in oach age group 

the number o£ cases is tilllall 8l1d the probable error will have little 

signitica:nce.The superiozilty of ·the boys ' group mey be regro·ded as 

proved from the consideration o:r the o!s~a total distributions. 

We have established that the boys' group is ae a \'lihole 

superior.~ mey suggest an explanation ~ ro.ferance to the list of 

schools tosted. (Table III.) The tirst four on the list Ki.ngswood College. 

st . lmd.rew' fl Preparatory School , st. Andrew' e College and st • Aidan • s 

6rollege are private schools at mioh the feos are very high indead.being 

on the averago about ~150 a year. '!be large majority or the boys in these 

schools must come from upper incon.e group homes. We would expect than 

to be a superior group J the continuous gradation of intelligence 

as measured by tests through tho various income groups is woll 

established. 

Let us therefore divide the boys into two groupa, ~ ~ ?~1 
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on this basis in order to testv11hether there is any significant difference 
I 

between our arbrlltarily defined groups. '\/e EJnploy the ssne line of reasoniJgg 

used to fbow the sUperiority o£ ~;he boys over the girls. 

Poor groups • Boy sa 

Table IX. Numbgrs in epel]i;t'ied sgo grotmo 2f 

Goog qpd Poo£ groyp&.Bo~ 

Age groupp Good group Poor group r:' 
' " Good gr<)UJ2• 

9.6 25 H i 61 

10.6 53 36 60 

11.6 79 35 69 

12.6 '77 32 71. 

13.6 103 42 71 
3 ' 

14.6 1Xo 42 76 

Totals 46'7 203 

Cl ass Good group Poor group 
YaJ.!Ai~ 

154.5 6 l 

144,5 65 16 

134.5 129 25 

121.5 101 22 

114.5 74 36 

104.5 40 21 

94.5 27 40 

84.5 12 16 

74.5 9 19 

64.5 2 5 

54.5 2 1 

44.5 1 

Totals " 4"67- 263 
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A percentage f r equency distribution was drawn up and the curves drawn 

as 81own in It'd Figure II. 

- ---

Percentage Frequency D:i stri bution of Scores of Good and Poor Groups. Bo.v-s. 

---~j-------~------+-------r-----~-------+-------+---0 

~j-0 ---T----T----r----~- -~~--~j --~--Li · ----~~-
\ I 

GoaoG-RbuP...--
F6oR G-Ro~P/S 

I 

X 

s 
A free hand curve dra'm fran a di~ribution as 

irregular as that sh om by. the poor group must bo i11terproted u:i:th extreme 

caution.The highly skewed curve liilovm b'.f the dis-tribution of the scores 

of the good group is clearly 3lo\".n h3l the graph. No matter ho the curve 

representing the seores of the poor group is draw it ••ill hoti 

approx!tmato remotely that of the good group . 
ltt 

'llle charaoteriatica of these distribut ions were oalou,.,tad, 

Table XI .Qbgaterimioa of the seoro distributions 9£ GooQ and Poor 

groups, Boy a, 

y lieans Uediena std. Dov. Ske-wness P .EX. P .E.Jid. 

Good group 122. 85 126.18 16. 63 . 52 . 65 

Poor group 107, 65 108. 78 22. 48 - . 15 1 . 06 1 . 33 
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'Dle significance ot these ti£ferenoes was telrl;ed as before • 

:i.Means. Here a difference between the means ot 15,2 

in favour of the Good group was found.'llle probable error of the d:bff'erence 

was 1 .18 malcing the difference clearly significant . 

ii.UediBlls.A difference ot 1 '7 . 4 also in favour of the 

Good group 1'1ith a probable error of 1.48 was found J agai n ejleaTly 

significant. 

iii. standard deviation. 'lhe difference is 5.85 and the 

probable error .8s a also signiticsnt. 

iv. Skewness. The ~oor group seores are closer t o aero 

eke-.ness than the Good group ecores.'lhe hiih negative skemesse and the 

s:naller stlllldard deviation of' the Good group SUggest that the scores 

of the Good group are concentrated at the top of' the score scal.e.'lhie 

io clearly brouf91,t out by the percentage frequency distriluution curve. 

Our hypothesis is borne out by the results e.s the 

differences are clearly signiticant • .Agc group medians were again 

calculated and the differences between th e rospoetive madianw calcul ated. 

Probahle errors 11ere not calculated as the number of eases ie too snell . 

We are not basing our argttment on the di.t'ferencee between the mediens 

i n eaoh age grpup but on the dif'farebces between the charaeteristice 

of' tho total distributions of Good and Poor group acores .. 'llie medians 

do , however 1 show largn diff.eroncen in favour of the good group. 

Table XII . U~uJiana of specitiod flS~ groupe of 9oesl 

aud. Pe21: s:t!21Ula .Bo:za. 

Age groups Good group Poor gtoup nifference. 

t·§. 93.4 89.5 3. 9 

10.6 105.75 8'7. 8 17.95 

11.6 118.5 107.0 11.5 

12.6 126.1 102. 0 24.1 

13.6 131.4 115.2 1 6.2 

14.6 133.3 189.5 3.8 

'Ihe medi8Jls of the poor group although irregular are 

all below those of the Good group • 
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'lhe U3Ual procedure in standnrdisations of this type w!lere tal 

S'U 
unlimited number of oasos is available is to so choose the school e"that 

IJ.f upper encJ lower income groups are equally represanted, 'lb,is was not 

possibl e here as the snall number of cases available made is nocessary 

t o use 811 the material • As wa intend to derive norms the:tvvrl.ll ~ 

applies t o girl s aa well as boys we are working. on the aseumpjion that 

boys ere not on the average superior to girl s . Our object is, therefore , 

by purposive selection to elinti.nate the superiority of t he boys \Wlioh 

mEGT 'b$ ascrl.bed as due to the nature of our p articular ssnple. 

v. ~fforenges bgtween. yood .cnsl f22r g.:m.ma , G:f.[ls1 

Only one girls ' sehoit~ , 'lbe Diocesan School for Girls , 

c an be classed as"@ood" on the ar.me basis aG used in the discussion of 

the boys' schoo1s,It does , however , mow a consistent superiority 

ovor the other girls' echbols, 

Tablo XIII, Age distribu:ti911 o£ Good QUg Poor g.roupa• 

Girlth 

Age groups Good gr<-·up Poor group 

9. 6 8 29 

10,6 13 40 

11 . 6 14 56 

12.6 18 59 

13. 6 22 55 

14.6 16 G9 

Totals 91 308 

In all the !lbO groups the number of thePoor group 
more than 

is/ three times the number in the Good graup • 

.l score distribution of Good and Poor groups was draYll 

up . 



Table XIV. §core <ij.g1;rlbytione of Goog cmd Poor groups ,Girls. 

Class values Good group Poor group 

164.5 

144.5 13 16 

134.5 :?l. 39 

124.5 18 52 

114.5 14 56 

104.5 11 55 

94.& 9 32 
23 

04.5 4 -a£ 

74.5 24 

64. 5 1 8 

54.5 3 

Totals 91 308 

'Ihe eharacteristice ot thoae distribution were oe.loulated 

as before. 

Table XV • C'hara.otedgtica ol total s&oro di&:rtributio.ra 

ot Good gpg Poor groups . Qir1o. 

Mean llodil!lll std. Dov. Skcwess P.E.M P.E.Yd. 
i. 

Good 120.44 123.1 18,09 -.44 1.aa 1.60 
group 

Poor 109.17 111.11 20 . 90 -.28 .eo 1.007 
~t:roup 

with 
No time need bo wasted -en a detailed consideration of 

theee f'lgurea • 'Ihe good group is clearly supe:r·ior. It is interesting 

to note that tho e:~aJile tendencies are aho ill bg both the Good groupe. 

Means and medians are signiticantly gre«ter , they show a groater degree 

o:f' akewness end the standard deviat j ons are sneller.Our basis .f'ot the 

division of the sehoole into two groups seems to be jue-t:iti.ed from the 

consideration of both boys ' and girls ' score distributions. 

Table XVI givea tho medians of the age groups in Good 

and Poor groups • No probable errors wore ealculo:ted,here as the nuruber 
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of eases is small . 'lhe differences aro all in favour of t he Good g1:-oup , 

and most are very large and might avon be shown to be signitioant 
' ·, . 

but with such a ~all number of casas it is extr001ely dangerous to arri-'e 

at conclusions based on the probable errors. 

~d Poor groupe . Girls. 

Age groups Good group Poor group Diffe;renco 

9.6 102. 0 88. 6 l:t .• 4 

10.6 104.5 100.5 ~~.5 

11.6 112.8 101.0 11.64 

12.6 129.5 113. 56 1;1. 94 

13.6 133.5 121.3 l~l.2 

14.6 139. 5 125. 75 Hle75 

'lbe reason for the superiority of tho boys is the 

taet that 1nora flood boys are included than Good girls • It t70Uld se001 

likely thOO:. the differences would disappear if the Good girls were np 
I 

represented i.n the esno proportion as the 'Cood boys,T~io group of girls 

make up only 25i of the total nv.mber of' girls mile the co1·roaponding 

boys' group constitutes 68/o of the total group of boys. 

vi.Oorroction Of J;he Qistributj OU• It was decided 

to eliminnto half the numbor of oases in the Good group o£ boys from 

the 11.6 group upwnrds. 'lhis elimination would hnvo the offoct of 

giving rou~ly equtl representation to Good and Poor group:a, and was 

done by placing the cards in alphabetical order in age gro~lpe and 

elimine:ting every- alternate card.'lhis nould give a group tll<·t is 

representative or the Good group but reduces the number of casas by 

hal£.'lll e rationale of this dicieion is as :t'ollovs :-

n. The sample o i' boy e i a a sup er-1 or one A.s sh O\'ltn 

by Tables VI 1 VII and VIII and F.igure I. 

b.This superiority of tho boya is duo ·'.o ·l.;ha large 
'f" b le.s 

proportion .of the Good group as shown in "IX , XI end XII. 

c. This elimination would have tho ef'foct of , .. 

i 9 Gi viug r oughly equal representation to 

Good and Poor groups. 



boys 
ii.,Brl.nging tho nwnbor Cf pJ'h to epproximG.tO equelity 

iii.Reducing tl1a negutive skettnoes of the tottil 

distribution of tho eCOHHJ of the boys role.tive to that of the girlj. 

d . 'l'hG tJdflPlO Of girls· \1£113 l1.1tt untOUChed b~el!BO Wle tho 

ljood and Po-or groupo could hnva been gi Yon oqual representation 1:rl 

the olitrd.rli.tion of t\70 thirda o£ the Poor ,;roup thie v;ould ha'lo rooultoci 

in too tJmall as<:tmplo.'lhtl Poor group of girls dlowa a elight ouperiorit:y 

ovor tha Foor group of boys \itich $U~gests thflt th$ diatiuction 

bcrhr,S'l Goou au f'oor groups <loa$ flot h '~ld -;t.'ith oqUcl. forct\ in th•e 

arouptGrdldllettov.n schools are mostly schools tor boya and it !e quito 

pr:bba.'ble that a hUtl'bor or 't'$~61: girlo at JrX"ODellt in the ' PC~or group 

would be in t.~G Goodgroup j_f t.he faoilitios ttaro t.l.Vail c.blu .. 

'lhe nwubor of oa.sos cliudnatod wae 196 out cJ:t n totel 

o£ 670 loaviJag n rEJnoindcr o:f 4'741193 caeea of tho Good a;,roup out of an 

original 389 in the egq groupe conuer.tled in the ulimination r~ein 1 

the elimination bogen with tho 11.6 group as stated l:>efore.Thi s point 

was ehose¥1 beeauo f~:m thi a group on .. arda ~o numbers in tho GQod g;Nup 

are more tha)l tV~i.ce t.ho~e in tho Poor grotA.P• 

Table xvn. ~Qtl IJa .~es ~nd P9u: swart• &tJca~ :lJJ• 

fUJ.miturU!m .. 9it .heW. f. :tht UYilkat Q& S:AI!§, in lhl 

Gogg SI'OQ:Q i'n&'l lQA. 46- t e Sti?lm 21UYN'GJb. 

:Je gro~pa Gooa group I'oor group , .Goo<l Totul lXJyo Girl a 

9. 6 25 16 6l 41 3'{ 

10.6 53 36 60 89 53 

11.6 39 35 53 74 70 

12. 6 38 32 54 '10 77 

13.6 51 42 55 93 7'1 

l4f() 65 4Z Cl 10'7 85 
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The .elimination has had the desired effect. It might 

well be urgued that the elimination should have become progreasi voly h 

heavier as we went pp the age scaJ.e.'lbis could well have oeen done but 

the effect would have been snall. Dt will noticed that the ~-£-foe 

difference bet\'TSen tho medians of the 14 . 6 groups as shOlV!l iu Table X!I 

1>~)')'i)$J)~~ is tho snallotrt of all duo prosumably to the falling- off 

e~ the effici ency of tr.e tost in this nnd higher age groUp3.'llle boys 

are over represented in tho 13. G and 14.& groups • Equality in numbers 

is not essential if there is no significant ti£ference between the two 

'nle distributions nov1 have the follo\"t.i.ng charaete:rlstiC• , 

Table XVII. Characteristics of' acJ1)re Qi§'tr;i.Q_utiQlUl of bOY.§ §UQ 

Mean :Median std. Dav. Skewness P.E.l\ P . E.: .Yd 

Boys 114 .75 117.52 19.55 -.42 . 61 

Girls 111. 7 113. '7 1 9 . 48 -.31 .66 

'Ihe elimination has had the effect of bringing the 

skewness of the boys distribution eloser to equality w.i.th tho .eey-e. 

girla • • "..percentage frequency dietributio11 was calculated $lld the results 

plcttod giving the curves as S'lo'W!l in .lilguse III. · 

FiG-_ ill J .rcentage F~equency Distribution of [scores of ·BJ s and Girl a after the r 
.,----t-'------+~limin.a:t i o o_f_lial.f...j;h_ umb_er of c as.e..a...i:u..._Gru gr:.o_up_jloy:.s.~-----+---...:..-

' · 

~q----------+----------r------:--0 

I 

~ 
U1 

~~.~---~~~~~'~ LG 74·5 
I 



. 
'lhe differencoa betv.e&l'l the boys' and girls' groups 

as they now stand '\"laBEl next. considered. 

£1fferenc~i-----P-.~-·'··-AL~tAC~t-----

iiieans 

Medians 1.12 

1-leither of these differences is signitieent. 

fhe medians of' the oge groups of. boys' and girls' 

distributions are shom in Table XX with their probable errors. 
Table x.x. !J.ad1.§22§ o£ bo;ys' ~g &!rl!i!' diJI:trJ,butj,ol,l~ :!!l aiSl grou12a 

Ago group Yedian. Boys • P.E 1iadi an. Girl z f .~ .. 

9.6 92.68 2.66 94.5 2.30 

10.6 97.3. 1.66 101.4 2.04 

llo6 113.07 1.898 102.58 1.99 

12.6 12~.08 1.99 lHi.O 1.81 

13.6 126.06 1.45 125.3 1.58 

14.6 133.1 1.20 126.8 1.44 

'lhe diff'ereneae between these medians an·d their p;robable 

ar1•ors are given ill Tabla XA'I. 

Table XXI Reli11bility of i,hg giff~;ten~HtQ Rt:ht!J~n tll§ ID9&e.!!§ 

SUf boy~' !illS girl&!' gi std.l?U:ti.~r, ra. ip W!!il n;tQUPfilt 

1\ge groups &t.tference r .:6. ni. ff. 

9.6 1.95 3.52 

10.6 4.·. 3 2.63 

11.6 10.49 2.75 

12.6 4.05 2.69 

13.6 • rf6 2.15 

14.6 6.3 1.87 

b'y the same reasoning anployed in the comparison of the 

differences between the uncorrected dimri!butions we arrive at the 



conclusion that the character1Sti es of th1t cof1rect ed diatribations are 

not significantly different and we oen therefore c ombiJre these t 'l:ro 

distributilone f or the purpose of ealculating norms f or ee.oh nga group. 

that ;.;£ the 11. 6 gt>oup is aigllificant. 

'!he di etri butions were combined end medians calcul ated. 

vii . C!J).culati on of th§! combingd norms. 

Ta'.>lc XXli.Mediens derived trom combipf>d di!ltD.butions. 

Age groups Medians l ).E . 

• • 6 93.3 1 . 72 

10. 6 98. 8 1.23 

11 . 6 107.9 1.44 

12. 6 11r/ . 8 1 . 28 

13 . 6 1 25 . 6 1 . 07 

14.6 131. 1 .93 

'l'e $S'tablilil 'lri!etil'M' that the differences between the 

media"ls of the different Bge groups Qre not duo to sa;snpling errors we 

t !lst the reliability of tha alifferences bstwaen the medians as in 

Table XXIII below. 

Table XXIii Reliability of the diff'erenc!s between th.e 

mod.if!l'l S• 

Age gr oups I&ffferenceo P .E • Ill. f.f' • 

9. € - 10. 6 5. 5 2.12 

10. 6 - 11 . 6 9. 1 1.90 

11 . 6 'fJ 12. 6 9. 9 1.93 

12. 6- 13. 6 7. 8 1.6'7 

13. 6 - 14. 6 5.5 1.42 

6 

'lhe difference between the 9. 6 and 10. 6 medisns is 
probablt1 

not signifi cant and this is du~/to the f act that the 9.6 group mu st 

b e• considered a sel octed one aa the itlfer ior nine yea.r- olds are in 

forms be:' ow thoeo wa havo tested. The 9. 6 nonn is therefore higher than 

it would ~ if all tho nine-year-old dJildren in Gr~amsto tn 
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had been tested.This norm cannot be considered as reli able.In the same 

way tho effects of selection m!a,V be held responsible for the inaufficiont 

differenc~ between the 13.6 and 14.6 norms.Superlor children in the :fouataen 

year .. old group are in fonns higher than those tested. and so the 14.6 

nom is lower than it should be. On the other h!il]ld the differences 

between the o·thers iu"o significe¥lt vhich is inconaistent with the hypothesis 

th a:t differences are due to s~Jiripling errors. 'lhi s suggest~ that the difference 

in s core are due to differences in age. 

Using the method of aversgos a curve was fitted to these 

medians .The 11.6 median v.ra.~::· t p.ken as the origin and only the 10.6 ,11. 6 , 

1-2.6 and 13. 6 modinno used in the det ermination of the equation. The 

calculate:.: values are almost idontieal with the observod ones \'\bile the 

values obtained for the 14. 6 and 9. 6 groups are closer to vhat one would 

expe.et from a repres•.m-t. ati ve SOJllple.1~o reliance cen be placed on these 

t wo values. 

, -~ r 

~ ~~ J\1 1 0bserved Calculated Norms. 

130. 
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Table XXIV gives the observed and caloula.tad values represented by these 

~. 
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Age groups Observed values Calculated vulues 

9.6 93.3 . 80.9 

10.6 98.8 98.8 

11.6 101.9 107.9 

12.6 11 ?.8 11 '1.1 

13.6 125.6 126.6 

14.6 131.1 136.4 

To s:umnarise tt.e method used ir caleulating thosemonnt~a 

i . By comparing the total distributions of 

scores of bls and girls a. sign!tfic ar!~ di ff'erer,ce wao ttround between thOOle 

ii.'I'he median s for ea.eh age group filowed a • 

consistent but statistieally insignificant difference in favour of the 

boye from the 11.6 e rou:p onwards.'lhe difference betvreon the 11.6 medians 

was significant. 
T he 

iii .JfJ:e boys m:J :r:•e next considered in two groups. 

The Good group is a group of pri vErt;e denominational scho·:ll s a.t llhioh the 

fees aro very high llndood.!hi~ f act leads us to assume that the children 

in th eso ecn ool s coma from upper income group ho:nes. 'llii s group was mown 

to be si.gnifie p,.ntly supor5.or to the Poor group. 

i v. 'Ih e ftooil group were found to be over-

represented from the 11. e. sr oup onwards. 

v. To overcome the unrepresentec~i vc character 

o£ tl:le se«nt'le half the cases in the Good group were eliminated from the 

11. 6 group nnwarde. 

vi.Af'tar this elimination the boys Ehowed a 

suporiosity over the girls that. was :f'ol?ld to be insi.gnii'ioent.Mediene 

of ega groups showed insig:nii'icel'rt differanoes.'lhis is not strictly 

apposite as the argumel'lt is based ()n the di fferences between ·the t otal 

distributions. 

vii.'l'he score s of tho boys and girls vrero combined 

and a median calculated f or each age group.'Ihe differences between the 
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medifJtts of different age groups were found to be significant except in 

the case of the 9.6 end 14.6 groupo ~ich ara both selected to a certain 

extent. 

viii.l'heso norms were fitted to a eurve by the 

method of avoragas .'lhe differences betweoo the observed and oa.lcula:ted. 

veluGa are I:Jllull except in the cas~~s of tho 9. 6 end 14.6 groups 'Uilera 

the calculated values are closAr to what one \iOUld expoot there to be.No 

rolial'lce c~.111 be j)la.ced on these values. 



As the schools die not he.ve avail able information as 

to the i11oomea of tho parents it was not possibl o to draw up a grequency 

distribution ehoVJing how the va.dous income groups are re_L)resentad in 

this sempl a . Such R dietributionwould be of graat value in deci.:ling to 

what erlent ·theis sECaplo is superior to a truly represantati ve ~<et 

South .African samplo both in the dttermination of the norms and in the 

allied quaction of deciding v.~1ut laval o£ intelligence ia represented 

by these nonno. A frequency di frtribut.ion of the incomes i~ earnod in the 

Al bQllY district t.oul d be of little value as so IllallY childron come here 

from other areas. 'Ihe problem was therefore e,pp1·ouchod from another ·directiOll• 

!m· 

M f',tt001} t to ostabli m mat intelligence 

quotiCilt i s represented by these norms wt:~s made by testing f::2 children 

e.t Kingswood Collega,v.ho hfl.d done the S'pea.nn~ test , with the South 

African Group Teot. From these resulte their intelligence quot ients were 

calculated gillrlng the following results. 

11.edi an .Ago 

117.6 . 

Median Score (Spectl'mal'l test) 121.8. 

This group of l)oy e is a sUperior one a.s Eilo".n 

by t he median I.Q.'l'his group of boys should also bE~ superior :as regards 

this group ns thoy eome from ono of' tho G(;od achoolo. !f we s.ssume that 
/00 

our curvo represents 81.1 I.-Q . of ~ then 'l!lt-o-~1tl1 a Speannan sco1·e of 

1 21.8 repre 3cn+.s an LQ.of. 104 . 'lhi~ group is therefore only slightly 

superior as regards the W!ol e gr oup £rom \\ijich "'.;hosenorms are. calculated 

but t.'1e v.hole group would appear to ba superior compared to a tfwly 

representative South Afrlce:n sample. 

The mental age of a child scoring 121.8 on 

the Sp~urm.an test msy be r"und from the relation& 

Ment al Age 
Chron . Age .x I . Q. 

100 
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- 14.7 yoArs • 

.ns sta-'~sd e.bovo this group of 82 would have ell I.Q, 

of 104 on th e basis of t he Spcarm~1 test resulto if we assumed that our 
of fO O 

norms ra~resent an I .~~ Dut tho .3outh .Ai'd oon Group Teat .fbows to t 11em 
medien 

t o have a'1 I,Q.of 117.6.'Iharrore ·tha I.•~·'s shovm u.r these curv()e are 

too low and the correc·tion fa.crto r is appril.rlraa.tely =~ 
117 

104 
equals 1.13 • .:t.e . in order to cet ah approx5.rJ.A.te valuo of the I . Q. &\i 

shown by the South .U'ri c a:n Group Test wo would ha.vsvto mul1;iply our 

I .Q.' s by 1.13. 'fi1i s reoul t is no·t u.ccul:ate <mough in my opinion to 

warran·~ thQ dr<?.wing up of a scale of I .Q.' s to represent t.l!e South 

.African popul&tion as ax~ol e .'Ihose norma must be taken to appJ.y to this 

aret~ only ; any further ganerBli~e.tion would be ex:tranely da.ngeroua . A 

better way o j esta~lis'ling t:1~ J>O$i tion of the curve ralati ve to that 

lilich t":ould be cho-c:rn by t1 rc}'rl)sente:f;ive sern.~le would be to have s. i:a:Dpl6 
'• 

of , say one hundred, cllildl:on torted with an individual test and their 

I.Q. ' s ac.cur~t ely found .Two conclusions amcrgo 1 

l.'lha I . Q. 's gi van by theso norms would have t o 

to 
be mul·tiplied by 1.13 to approximate ,.t..ho r"e that wnuld be given by tho 

South 1ifrlcf1ll Group Test When used on the same children. 

uh 
2.'I'he Sft!Dple of ~ldroo on 'Ahich t.":tese l'lOrtJS 

are based is superior vlheL, compared to the South African population as 

0, whole. 

In bo·~h thl3 :tll.gli$1 and .AustraliaJt st~Jllld e.rdiaationa 

rh ~t- were Q.. 

etitCh question~/gi ven twice -ciler,_as as here tho questions were gi van 

once only except in t...h.a first t wo teetS m.er e they were given t -.ice. 

This method of presentation i s one that we would e.xpact to m_ak o greater 

demands on the subjects. 'lho eftoc-t of this method can be judged from 

a eonstderation of t he curvae representing th& klstralien , English end 

the nonns o:alculated lfor this area. 
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'IherQ is r<:marka.ble dogroe of eorres))ondenoo botwaen 

theRe three ourves.If we assume that South .Africen g-el'l- children in general 

are as intelligent as Australian children then this st¥npl-e is a superior 

one as it has given noxms •.hieh are simila1• to the Aulrtrali~ evon 

though the test was given in ~ manner \\hich we may assume is lees 

adVal1tagaous.Continuing with this aseumptiotl we are able to judge What 

th~ effect of thi a method of PHlsenta:tion has baet'l.Using the factor £our1d 

above a score of 117.8 given b; a child of 12 years tinonth s represents 

-a-~a an r.~ • ot 111.5 .On the Aus1;raiian norms a ehild with en I.Q • 

.1 .'l J.. . . of 114.5 \70U1d obtain !"l soore of 12'1 1 ll.-- CiU--\f~ 

'lhis method has h ad the effect of i ntrodicing a 

r eproductive element into the testing in the aease that subjects have to 

remember the quatttion sufficiently wel l to be able erri ve at the solution 

a:t'!ier only one prese:ntation.Vihether this has decreased the diagnostic 

Val ua of th» test is dif'fi•ult to Sa"/ nor it it possible to sey v.hether 



all ages are affected equnlly.Al.l the subjects are affect<-)d by it here 
(See page <;f) 

30 indi vidu.al dif'fer~ccs will still be shown. The high ra~7 score cor relat ion 

between this test and the oouth Africt.ITI {J1·oup fest seems to t:how that 

it has been little dfectsd. In this tost the reproductive element is 

ranovod by the provision of printed test forms. \vhatever the effect :>f 

this method ?f presentation it has not affected the vari~:tion o£ ;t)erformanoe 

mth ag~.ib.e. corres~ondonco with tho t wo overseas curves ie ranerkabl o 

S)'ld would seew t o suggest th at the diagnostia vEJ.ue hRe not bee.l1 impairG.d. 

Spee.rma:t w,uld not have found this result surprising a& he claims thlrt; 

theret is no fector 1'.hio..l-J. can be isol&f;cd that applies to t.."le method of 

pree~t ation . 3ven though this <&~ is a superior sftllple the curve mows 

that variat:~on of perfonna11c3 YJi. th age i o practicaLly identical with 

that of tho other t-r1o at~ndardisa.tiono referred to. 
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Th~ test waa correlatod in fo:nn groups with general 

school work measured by the tsrm averages odt +..he cllildren.'The number ~ 

eases in each group ia small {never more t.~an forty) ao th e .cor-.celation 
L. c 

coefficient a taken ~y have little quanti te~ va signif'icance.The -e-eli-e 

consistently bign aJld positive values are howev1"r an il'ldication of vel.idity. 

Class liJlli tHe Froqeney 

.995 .. .895 1 

.895 ... • '795 3 

.795 ... • 695 5 

.695 - . 595 9 

.595 - .495 12 

.495 ... .395 9 

.395 ... . 295 5 

.295 - .195 6 

.195 - .095 2 

.095 - Oo 1 _______ ...,....._ ......... ---
Total 53 

'lhore wore three negative coefficients all from forms 

of boys ; the lowest value was b tween -.095 al''ld - .195o The median 

value of 'this distrioutial1 msi".52.No probable errol· ie given us it would 

have no tlleenfi:ng. 

2. CorreJ,aj;ion ydth l:louth Afrks::an :S:.:-oup T~IL~t 

'fue rau scores gi von b~r t,'le 82 children test ad 

with the above test ond t.."''o Spearoan test wore corrGle.:f:.ed. 'ihis guve a 

result of t . 73 :!: e034.'l'his result h ns COJ::lSid.eralJl~r gr-eat er aigr1if'icanee 

·chan tha.-i:. ol the pr1:~eeoding soo·Lion bu.l;~ the l1.UJIJ.bor of' cases is still not 

large enough • Correlations can bo misle~ding vilen the number of cases 

is lesG than 100. 

i.J:Iar!?bell ot.tained a. correlation o£ 

between the ill.net test and the Spearman test.and one of 
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-+ .85 ~. ooa with the Sidney Te~.cher' a College liroup Scale.'lhe number of 

easee wao 50 and 612 resp~ctlvely . (13) Page 36. 

ii.Frences Bankes correlated the SpearmBll test with 

the Grey sc!Ue and the South African Group 'l'est end obtained cor1·ole:tions 

and t.al .±.0185 respectively.O'le used only h slf the 

number of questions in ~1e Spear-,uan test9 (3) .Page 29. No. o£ cases 350. 

iii .Fiardie correlating general school work with results 

on th:i.s teat obtained a correlation of' +.412 .:1' .Ol8etlhich ~sn corr-'.scted 

for attenuation gave a corrol ation oft. '724. Ha1·di~s method of estimating . 
-the eif'ndarcl of general school work •~ts sup9rior to the one used here. 

A special cxl:Jnination was sot and marked by him elld as he did n ,t knpw 

the ch:ildren -Ill!- it i s likoly that hie msaG'.lre of their work VIas a more 

impartial ~ne than t.~r.rl; uaed hero v.herc the likes Dnd dislikes of the 

too.clq;e~ are boun.i to have had an effoot. (10) • Page 190.No. of cases 761. 
1\ 

• 
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D. SEX DIFFERENCES. 

l.Norms.The consistently lower values iilown 

by the girls in all age groups excel?t the 9.6 and 10.6 groups mey be 

regarded as due to a sanrpling error.Uarlihall ' s standardisation based on 

the result a of testing 6843 Australian children found no significant 4.­

di:tference between the two groups . • iot~-i-e ilbese high nonns appear as 

we saw earlier to be due to the large number ot boys from uppsr income 

group homes 'tho come to school in Grahamstown. 

2.Attitude. 'lhe girls as would be expected gave 

little trouble , were keener than the boys and ahowed greater anxiety 

about their perf'ormances.~--«iBoys otten tried to waste time but once 

the test ~ was ~attei they becsne interested and their interest was 

m~tained throughout. Adolescent girls were orten emba:tassed and tended 

to giggle at · first but this soon passed off and t h ey settled down 

wi thi>ut further di f'fi cul ty • 

3. Four boys gave scores of over 154 tut no 

girls did J t he only score below 49 was gained by a boy. 'Ibis result is 

in agr£001ent with the hypothes»s that states that boys eilow a greater 

variability than do girls. 

4. Correlation with school work. 'lhe correlatirms 

studied in connecti0!1 with the val.idi tynof tho teet ( See page {" 8) were 

treated to see if there was any difference between the two groups. 

'Ihe girls !!bowed a median correlation oft.565 and t he s oya one oft.473. 

Vhlle there is no quantitative significance in t his result it is V!at 

we would expect as girls ore generally considered better students than 

boys end -se. consequently make more effi cient use of their intelligence. 
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E. QCMPM.I SON OF EQYIV..AL!iJNT FORMS.Average scores for each form group 

were calculated. 'lhi a t~ea:tment includes ell the cases tested ilil9 those 

'Uilose results we have already cons:~ dered in the detennination of the· 

norms and those lilo were eliminated as being either over • or under -age. 

TAble XXVI Form averages .Boya. 

F&nn Kin.Co1. st.A.Pr. st.A.Co. st. Aid. Grae. Sch of s. Gr.Pr. st .Pet. 

3 100.6 83.6 96.3 91.4'/ '/9 .6 '11 . 'I 1'1.8 

4 114.2 109.2 106.5 1Q6.S 102.5 92.0 100.8 

5 121.2 lro..6 121.9 111.8 . 98.8 123.0 98.6 

6 125.4 138.2 127.9 120.8 115.3 116.5 104.5 117.0 

7 132.1 131.9 131.1 127.0 

8 134.1 134.5 135.1 132.0 

't.Ihe above H:-ri·-&1--eeft~ abbrena:tione of the nanes of the schools 
interpreted 

mq be i~-~ift-e« by reference to Table III,page 33.'lliey are numbers 

1, 2 , 3 , 4 , 5 , 6 , ~0 and 12 respectively.) 

'Dla first .four sehool s in the abftve table are those we 

ei ineluded in the Good group.Their scores are all superior to those ot 

the Poor group except in the case of the Form 3 score at st Andrew' s 

Preparatory School and the Fonn 4 score e:t st Aidan ' s.nte standard ti ve 

score at the GraheJ!lstown Primary School is the lrigbest in that group 

but it nmst be remembered the:t this group is very fJilall compared to 

to those in the other echools.It the results for Good and Poor groupj 

ere combined in each group and the results plotted on a graph t he 

following figure results. 
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It we assUIDe that the ~"arm VI (f·oor} group ie .._.bJoct 

to a uunpling error then the curvoe are roughly •• p~&llol" . 'Ibe Good 

group lhowo a cor~oistent superiority over the Poor sroup as wo saw boto:ro. 

'll1ere io a tendency tor the dit:f'erences botween tho groupo to decreaso 

as wo go up the age scale 4uo presumably to tho falling ott in tho 
hiajler 

eftioicncy of t ho teat at thoso/ agee. To cono1der this superiority frQDl 

anothor point ot now the averago agos o£ the children in oach totmei 

in the two groupe were ooloulutod ond compared. Seo Table XXVII oveTlaal• 
' 

g 'STANDARD . 
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Table XXVII. Average agee or forms in Good and Poor groups. 

Form 

3 

4 

5 

6 

'l 

8 

Good group Poor group 

10.6 10.0 

11.2 11.8 

12.1 12.4 

13.4 13.9 

14.2 14.5 

15.2 15.3 

('lha agee given above are expressed in yeart and months.) 

In every case except that of Form 3 the f!ood group ages 

ere below those o£ the Poor group. The higher scores of the Good gro~p 

in the form averages are . the.ll more significant than a;t t.i.rst appears.~t! 

'aae fonn averages were calculated £or the girls' 

schools giving the following results. 

TAble XXVIII Form averages .Girls• 

Form n.s.G 

3 101.5 

4 99.6 

5 122.8 

6 125.0 

7 131.8 

8 134.3 

V.G.H.s. Con. G.P. s.P • s.J 

87.1 93.6 97.6 79.2 82.4 

100.8 103.0 86.0 92.5 93.2 

112.0 110.0 102.2 98.6 110.5 

116.7 122.5 111.3 109.0 126.0 

122·5 126.7 

129.3 126.7 

('lhese abbreviations represent schools numbered 7 . 1 8 , 

9 , 10 , 11 and 12 respectively. Table III Page 33.) 

'lhe only school that een be cla.ssee a.s Good on the same 

basis as ueed tuhen considering the boys' schools is the niocesan School 

for Girls , the first in the above tallle.Here also the average scores 

are with two exeaptions above the rest. When the scores are combined in 

the Poor group the following curves can be drawn. 
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The same consistent superiority is shown hore. 'lhe superiority of theGood 

groupe appears therefore to be well established both from the point of 

view ot the fl!e groupe and that of the school form groupe.'Ihis,-.hile it 

is not a new result , shows that the test is :t'ufilling its functions in 

that it Slows differences of ability llilich have been lilom before to exist 

on the above basis. 
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F • AFRIKAANS CHILDREN • 

Tabl~ XXIX. lledianscores and yes of th9 Afl"ikaane=.s»ee1cini 

Boys 

Girls 

srgup. 

Median score 

111.5 

92.8 

Median age 

13.1 

13.4 

The effect of doing the test in aforeign language can 

be guaged roughly if we assume that the sample of Afrikaans boys is 

at the same general level aa that of the Engl.il!h groupj.Jihe score Ehown 

by a child or 13 years 1 month is , by reference to our curve of nonns 

122 mioh is considerably higher than the score obtained by these boys. 

We are ,however, unable tm verify the above assumption. · ~e results mown 

~ this group of girls is more startling. '!hey a;ppear to be a very inferior 

group , mich • in fact ,they are. One of the schools (st Peter ' s) has 

SDong its pupils a large number of orphans • and the general impeession 

gained of them 'ilas that they were very retarded and unintelligent. 'Ihe 

principal of this school pointed out aj, the beginning o.f the testing 

that the standard of tha wol'k done was very low and this she consioered 

was due to the lack of home background , the poor conditions prevailing 

in their early years and the fact that most of them came from homes 

that could be considered 'tpoor lllhiteQ. '!he i~ median ocore of the 

orphan group is .Only 69 a surprisingly low score.'Ihis group (orphans) 

make up 10% of the total number of gids and must be partly respobsible 

for the lower median scores ott the gids.'lhe boys in this group make up 

only 4% of the total nimlber of boys. 



l.Norms have been calculated for this area ; all the 

norms except those o:f the 9.6 and 14.6 groups are statistically reliable. 
s 

2.The Good group of schools have dlovm a oonsi~ent 

superiority ovur the ~ria schools in the ~oor groupflllis is due to the 

number or children (mostly bol:' a) :from upper income group home a who are 

sent to school in Grehe;nstova. 

3.Boya !!bowed higher median scores th~ the girls 

because the Good group constitutes a far larger propor,jion in their ease. 

4.Correlation with the South African Group Teet\Gs 

t. 73 _± .034. 

5.Corr31ation with general school 11ork ia+.524:. 

6.'Iha I.Q .. 'e given by these norma must be multiplied 

by 1.13 to approximate tha results 'Jilirch would be given by the South 

African @roup !feat on the s~ subjects. 'Ibis factor has little real 

value as the number of cases from wfu_ch it is derived is too snell. 

In addition group testing is not accurate enough to elltabliEil the I .Q. 

value of another curve of noxms unless the number of cases teated is ver~ 

large. 

7. Atrikaa1113 .. speaking children 'l!lhf!i'W'M•!" aobi eved scores 

lTell below those o:f the English group.'lhia is due to the fact th~ a lqge 

number of than come from poor homes , a large number o£ them are orphans• 

end a test in a"foreign" language i a not likely to give an aooura.te 

Q... 
picture of ~ child's ability. 



stasj;igtical Appendix, 

l.Means • 'lbese were calculated using the following formula 

with the frequency distrib!,ltion, 

K o Aft:) x h 

Tal ere A ~the assumed mean • 

f "' frequency , 

d -=-deviati<m trom the assumed mean. (In class interv&l.s), 

N ==number of eases 1 

h = class interval. 

N 
2 - fu:p 

h 

where 1.1 ~lower limit of the median interval, 

£up ::: total frequency up to the median interval, 

fmd :.- frquency of the m•dian interv-al, 

h -- class interval, 

N = number of cases. 

B. Correlation coefficients were calculated using the product 

moment formulae 

'dlere x end y p.re the deViations from 

the means of each variable .. 

4.The standard deviation lias ealcula:ted using the formuh 

(~ 
s.D. ~ \0 N - ( NJ r 

s. Skemess. Calculated using the formula 

3 (u - Md) 
Sk s.D (Pearson' a .Approximate Measure 

of Skewness.) 

• 



68. 
s 

6. The frequency distributions • ere drawn op using a claaifier 
II 

reoommendeJby liolzinger f'ot use ~'1 •all a~ples.(U,)Pago 26. 

7. 'Iha equation for the curve or no:nns was calcula:ted by the method 

or averages as described by Holsinger. (ll) PJ!8e 325 et seq. 

e.'Ihe probable errors of the means t medians and the standard deviations 

were calculated from the standard d8viation. 

I 
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Lirt; o£ RgferenQfB• '!he numbers in brackets before each title ~'M" 

are those vhieh a r·e used in the text. 

BallardP.B. (1) .u Group Tests of Intelligence" Hodder and stoughton .1927. 

(2). "Professor Spearman" British Journal of Educational 

Psychology Vol. XVI Page 1. 
(\ 

B~es F. (Sister Frances Mary C.R. ) "An Investigation into Intelligence 

Teste used in South Africa with a 4etailed eo~parison o£ the 

Grey University College Group Scale and the South African 

•roup Intelligence Tests " M.A. Thesis U2li.versity o£ .South 

Africa .1930.(3) 
"'lbe 

Burt c. (4:) ./Factors of the Kind" University of London Press. 1940. 

(5} • "Critical Notice. 'Ihe factorial Analysis of Human 

Ability by Godfrey 'lhomson." British Journal of 
l ll 'g 

Educational Psychology Vol JXWPg m . 
. (6) 'Vethoda of Factor Analysis 11 BritiS1 Journal of 

Educational Psychology. Vol.VIl Pg 57. 

('1). "Uental and Scholaetic Tests." P.S.King and SOns. 

London 192'1. 

(8). " 'lhe Seleotion ot Pujils tor Different Typee ot 

Secondary Schools." Briti&l Journe). of Education&!. 

Psychology Vol.XV!I Page 57. 

(9) •• Critical Noticv. l.Some Recent .Work in factorial .Analysis 

and a Ret r ospect. 

2.'lbs factorial Analysis o£ HumS! Abil:tty 

by Godfrey 'lbomsob." i!M~'<''I!I.'tli Britim Journal of PayohUogy 

Vol XVII Page 40. 

Hardie J.L.(l~) " Spearmen's ' A Measur e or Intelligence' , a statisticaL 

analysis." Briti~ Journal o£ Psychology .Vol. XIX Pi 188. 

Hollinger K.J .(11) ."statistical Methods tor Studonts in Education " 

Ginn and Co. Boston • 1928. 

Holzinger K.J. Mil Harmtm H.H. (12). "Factorial AnalllsiS• 11 University 

o£ Ghicage Press. 1941. 

Marshall A.J. (13). " The itandardisa.tion o£ Professor• Spearman's 

' A Measure of Intelligence'. u PubliS:led in 

"Compara.ti ve Intelligence of .Engli lib ,llnarican and 

Australian children. n Melbourne University Press.l934• 
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Spearmeh 0.(14) '"lhe Nature of Intelligence and the Principles of 

Cognition .,. Macmillan .London .192'7. 

(15) " 'lhe Abilities of M8ll •" Macmillan • London • 1926. 

(16) " 'lhe Factorial Analysis of Ability" British Jo.ournal 

of Psychology Vol • .xxx. Page 78. 

(17) tt A lleasure of ' Intelligence ' 1 For Use in Schools." 

Methuekt. 1925. 

stephenson'f(l8) n 'lho Factorial Analysis of Ability." British. Journsl 

of Psychology Vol. XXX Page 94. 

'lhomeon G.H. (19). "The Factorial Analysis of Ability" ~<ti--Jftof'ft-el 

-e£-P1J1M~iet,y University ot London Preaa.l945. 

(20). "'lhe Factorial Analysis of Ability."Britifb Johrnal 

o£ Psychology Vol. XXX Pages 105 and 71. 

'!hurst one L .L. ( 21.) • "Nature of Intelligence. " Keg an Paul 1924. 

(22). 11 Primary lfantal Abilitiea 11 Unive~sity o£ Chicago 

Pre•s.l938. 

(23) " The Vectors ol ).iind." University of Chic~o Press 1940 

Walters E.H • Sl'ld 'Ihomas F.C. (24). " Some notes on the standard! sntion 

of Professor 5'pearmatt' s ' A :Measure of Intelligence , For Use in Schools." 

Forum o£ Education Vol • X!X Page 1881: 
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Al:PENlliX oont~ning all tho sc{)ro di.Gtributi®s usod in tho 

dotorminati- ot tho nonas• 

,. 
l.Table Eh61filtg the di~bu.tion of scoros in ne:e groupo in tht!l boy ' s 

group before tho elimination of halt tho dcoroa in tho Bood group 

trca the ll..o group Ollwa:-da. 

Dl.ana valuau. Age gNUPB• 

~.6 1~.c u.s l2eo 13. 6 14. 6 Totals 

l54.S 2 5 ' 
14-4.5 l a l 4 23 ~ Sl 

134.5 l I 20 20 45 OS 154 

lP.A.5 4 g 17 3l. ~ 33 123 

ll4e5 s 15 2[1 19 2'7 17 llO 

1~.5 3 15 20 7 a 8 Gl 

94.5 ll 19 14 10 8 5 67 

84.5 3 14 4 4 2 l 2S 

74.5 lC ll . 3 a 1 28 

64.5 2 3 l 1 ? 

54.5 2 l 3 

44:.5 l l 

•• ill I I •• · :" . ·~· 
. ~ ••• • Ill • .... Jj " . ... .. -

Ill ·~ 

Totals. 41 89 114 109 145 172 670. 

1ho totN.n in thio table Q.l"o given in 'l'abloa IV 

end V , pages 95 GJld 37 roai}oc1d.vel:y. 

I I • 



'12. 

2 .. Table P!owins the tiriribution ot sooroc in age groupo hl the 

."'rl s ' group. 

II 
Age~a 

Class Vtlltos 9.6 10.6 11.6 12.6 13.6 14 .. 6 Totals 

154.5 

144-.5 2 4 9 14 r.9 

134.5 l 2 u 22 24 60 

124.5 1 1 10 11 18 17 70 

114.5 s 8 12 19 15 lS '10 

104.5 11 13 13 l.O 7 lZ 66 

94.5 7 ll 11 7 2 s 4l 

84.5 6 6 9 4 1 1 27 

'14.5 5 4 '! 4 3 l 24 

64.5 3 I • 9 

54.5 l l l a 

Totcls 37 53 '10 7'[ 'I'! 85 399. 

~e totale in thio tablo are siTon :Ln 'rabloo IV andY , 

P&gos 35 and 3'1 respaoti vely. 



a .. 'l'a'ble rb<nd,ng the distribution ot scores in tho Gootl group botore 

the c:tli~e.ti.on ot holt -the QeOros frt)tl the 11.6 SNUP oawel"4a. 

Age grpups. 

Ol~s values. 9.6 10. 6 U.6 1~.6 13.6 14.6 Totals. 

154.5 2 4 (; 

114.5 6 l4 19 l6 65 

134.5 l 16 17 38 57 129 

124.5 2 7 15 28 2S 34 101 

114.5 s 15 19 12 13 12 74 

104.5 1 12 14 3 4 6 40 

94.5 9 a ' 2 l 2'1 

04.5 2 s l 1 12 

74.5 4 s 1 1 9 

64.5 l l 2 

54.5 2 2 

Totals 25 53 79 '17 103 lSO 46'7 

'lhG totals in thio table are .f/Ao'fln h1 T~bles IX And X • both on pege 41. 



4• lhis table shows t '-lo diatr:Lbu.tion ot sCOf'ea in tho Poor group. 

Age groups. 

Clo.as vt'lluea. 9. 6 10. 6 11.6 12. 6 13. 6 14. 6 Toatels. 

154. 5 l 1 

144.5 l 2 4 9 18 
4 3 

184. 5 I I • v ll 25 

124. 5 2 2 2 3 4 9 22 

114. 5 2 · 8 'I 14 5 36 

104. 5 2 a 6 4 4 2 21 

~.5 a ll v 10 6 4 '0 
84. 5 1 6 3 3 2 1 16 

74.5 6 8 2 2 1 19 

154.5 1 3 1 5 

54· 5 1 l 

44. 5 1 1 

16 36 32 42 

fJ.h~ totals in thic tablG ore thom Tabl.oo :rx and X , 

both on page 41• 
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,5• 1'a0lo l.ilow1ng t.l.lg cii.rirtbuticm ot scoJ-es in age &l"'V.Pe ill tho 

Good group after the olim:U:le.tion or halt the ocoroe in this group. 

from tho 11.6 group onwards. 

~ ' . , .. ' I Iii ' .... 1HI 

-~G groupe 

Claoo values 9.6 10.6 11.6 12.6 13.6 14.6 Totals. 

154.5 a 1 3 

144-.5 4 .6 9 15 34 

134.5 1 7 10 19 S2 G9 

1~.5 ") ... 7 9 14 11 a S2 

114.5 ~ 15 6 6 G 4 40 

l04r.S 1 12 7 3 4 2'1 

94.5 9 a 4 l. 22 

84. 5 2 a l 1 12 

74.5 4 s l l 0 

64.5 l l 

54.5 2 2 

~ .. It I • 
1'otale 53 39 as 51 00 m 



&.'table thowil'lg tho d1etributio7lol acoreo in ogo group11 in the Good 

group. Girls. 

Ago groupe 

Cla.os values. 9.,6 10.6 11.6. 12.6 13.6 14.6 Total. e. 

15~.5 

144.5 l 3 5 4 13 

134.5 1 6 10 4 21 

l24o5 3 s 3 4 5 18 

114.5 l 2 s 3 3 2 14 

104.5 ' 3 1 2 l ll 

94.5 3 4 1 l 9 

84.5 l 3 4 

74.5 

64.5 l 1 

-
Totals 8 13 14 18 22 16 91 

1he totals in this table aro mom in 'l1abl.eo XIII 

and nv on pegoo <-4 end 45 rosp~cti voly. 
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7. Tabl.o ~O"'dna the diatril7,ltion or sooros in ago groups in the 

toor group.Girla. 

.ago groupo. 

Class v&l.uoo. 9.6 10.-6 11.6 12.6 13.6 14. 6 Tot ali· 

154.5 

144.5 l l 4 10 16 

134 .. 5 l 1 5 l2 20 39 

124 .. 5 1 4 7 14 l4 12 52 

114 .. 5 2 6 9 1 6 12 ll 56 

104.5 7 10 12 8 7 11 5~ 

94. 5 4 7 10 6 2 3 32 

84.5 6 5 6 4 l l 23 

'14.5 5 4 7 4 a l 24 

64-. 5 3 2 3 8 

54.5 1 l l 3 

Totalo 56. 59 55 69 aoe 

'Dle totals in this tablo el'e fhoun Tables XIII ond XIV 

on page a 44 lllnd 45 r speoti voly' • 


