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. he numbers g1~en 1n brackets, 

fter the hPmes or the VArious authors, 

relate to the alphabet1oe1 list of references 

at the end of the atudy. 

In this list or references, in the 

oPsa ot journala, the nrune or· the journal 11 

g iven first, thEm the d nte of th& Journ 1 

then the volume, ~e number, and t1n• lly the 

title or the study r eferred to . 
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I H 't R 0 0 U C t I 0 & ~ 

lt 1s a mntter or ooneiderAble theoret1o&l 

and ur~ctloal import noe to dete~J 1ne whether learn-

ing ab111 ty ie gener 1 o·r speo1t1c. In every4ay 

11fa. one often hears remattlts of the following nAture: 

•My n1ece will p1ok that un ~e~y e eily, she 1& such 

a qu1ek learn_,r~ • or ''Poor Johnnie hao ta1le4 bie 

class tl'l1s year.J but then hf.f; a.lYay(! d1d lvck learning 

ab111ty~. Theae rem rAe a~$ ooe •1onally ~ual1t1ed 

by tuoh et te~$nta as : "~ht 1s suoh a qu1ck learner 

,whert tn:vthilJg ~nxolv~ns peet;\l,tMQFl$ ~ ·II go:natrQiAu- or 

"H$ al wayB did lack lea~n1n,~ ab111ty ~n s®oQ). auRJectaif. 

These qual1t1c~t1one, al though they may oover a . 

large ra1ge or aot1v1t1.ea, as 1n the second exam,.,le, 

1mply that the 1nd1v1dual referred to hna a d1tt rent 

degroe or learning b1l1ty 1n anotbe~ sohere. 

Not only do the maJor1ty or doting ou.nt• . 

and d1aanl"'o1ntec1 oarents ar.ealt ot learn1nt.> ability 

aa 1f individuals d1ttered .oone1stently 1rt amount 

thtreor, 1rrespeot:tite or \that 1& le rnecl, and the 

c1roumstanoes under wh1oh tb~ learning occura; but 

the ex1ot1ng laws or learn1ng; to~ulated by some 

e~1nent payoholog1sts; t ao1tly aseu!lle th . t thet>e 1a 

A learning process, not different lelrn1ng prooeeaea 

tor different t asks . The$e P$YOholop1sts 1~ly b1 

the1r ·atatemants an underlying general learning 

ability. There 1s a corresponding asaumpt1on ot 

a g tmerltl learning abil1 ty beh1n(l. the pJ-aot!oo ot . 

l. 



1ntel11genot testing; fhorndik• (58 p. 258) • however, 

h • ~o1nted out th t 1t ia not known to What extent 

ny test ot 1ntell1geno• 1a a mea«ur• or the ab1l1tr 

to le rn the ele~entary aor.ool eubJeots, or to le rn 

to Rdd bettt~, or to lt rn a code, or anyth1ng elae; 

vhat 1a, it la not ' no~ exactly to What extent 

leern1ng ability 1e general or aneo1t1o. 

An 1ndiv1du l can lcR.m a gre 't v r1ety of 

th1nga • "- 4itret'&nt tinH';e; and under diff erent o1roum-

&'tancea . Jhat we would 11i.o to know 1• whether 

lettm1n~ ability 1a generu 1n the aen$e that 1n.dlvi.du­

ala 41fter oon1111t0ntly in re$p•ot to r at·e or le -rt~ 1ns, 

irrusn otlve of ~at 1a l . rned, and ot the e1roum-

st8ncee under Whioh the proceea ooourt. Can one . 

8l)6Ak. or quiok learn era and •lov leal"tlers, w1 thout the 
. . 

qualitic t1on or ment1on1ns ~t 1a being q~1ck1y or 

alowty learned. 

apeotr1o to t he particular t~sk beins learn~d? 

The probl~ .can be oo Jnred v1th that or 

intelligence. I~ used to be s utOe(l that there li111J 

a general ability o~led 1ntell1. nee} but much ~o~k 

hP a been ·done or recent ye~re, by Spearman, Thomeon, 

!hornd1ke, Thurston• and others, on thie probltm, eo 

tha~ v1th re ard to 1ntell1t.enoe, thare aro now 

three theor1ee: (a) that 1ntell1t ence 1e • general 

ability; (b) that ab1lit1e run in sroupa; an4 

(e) that one•e ab1l1t1es ere h1ahl1 • ec1C1o. 

Preaant on1n1cn seoma to favour the ene.r l and 

group factor t~eories . .aucat1onal paycholog1st• 

seem to aequmt th.at le rn1ng b1l1ty is a general 

a• 1ntAll ectual bility w s seu~ed to be, and 

epeak of ftutt and a low 1 Arne:ra, w1 thout ment1on1ng 

what le be1ng learned. ( ·usband 3V. } 
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Interest in the nature or learning ability 

1e now ao~ear1ng to develop, and the ~rk that haa 

al~e dy been done on th1G problem dots not .upeort 

the assumption of a general learn1ng ability. The 

1nvest1ga.tore oonoerned., ho11rever, eeem <11•sat1at1ed 

v1th th«!t1r results. Ther wrlte ae it there should 

have been higher correl~t1one between learning 

ab111t1ea than they round~ and 1t was tb1t d1a­

eat1ateot1on on their pnrt wh!~h sttmulated the writer 

to undertake th1e pr~cent research. The repetition 

or an earlier 1nveet1gnt1on hae usually been eort­

sldered beneQth the d1gn1ty or a self-respecting 

Master ·of Arts candidate! In tact peyohologieal 

roeea~ch s en•rally bas over emphasized exploration 

nd under exphasi~ed ver1t1cat1on . ~hat 1• needed 

1n ;a yohology 1s not mere blind ~epet1 tlcm, 'bu' 

renet1t1on with insight: A retu~n to the original 

meaning ot the word resear9b· t mi ght well heed 

the aPptal ot Ross (.4.9), who writes: •tPaychology 

has had too much search, and not enough u-. 
Novelty may be noteworthy, but let us make renet1t1on 

lao respectable". It methode oan be designed to 

overoome eome of thct defects 1n pre•ioua investigations, 

then this repetition w1ll be valuable. In fttot 

vsyoholog1sts ahould give u~ their preeent tendency 

to accept the results or investigators before they 

heve b~on corroborated by th$ r esult s or repetition 

by other researchere. 

Before g1 v1ng .a survey of the work done 

by rrev1ou• 1nveat1gatora 1n the field ot learning 

ability, the writer would liKe to quote yle(47 p . l55), 

3. 



to ehow that the theorists are Y9nt1na. and waiting 

tQr 1ntorma,1on on th$ relationships bet•een various 

kinds or learning ab111t1ee. He asks the folloWing 

onall.eng1ng <[I.Utat!.one: tt'lo what •xtent 1s learning 

capacity g•neral, and to what ext•nt 1s 1t epeo1t1c? 

hat ev1denoe 1e ~here _ that there 1& a general factor 

1n learning? what evidence 1e there that there it 

always a 4p$C1t1o facto~? liov oan tht general 

tl.\etor be best measured?" ~ ew pe opl6 have followed 

\tp these que•t1one and the evidence which hae been 

torthco•1ns ha$ been tar rrom dee1s1ve, ae will b• 

eeen 1n the following obe.pter. Renee this res&uch 

1e Juat1t1e4 1t it oan throw turther light on some 

ot thete queet1ons j even 1t it cnlr corroborate• 

'he ~eeulte or the few nrev1ous 1nvest1gatore into 

th1• f1lll4. 

4. 



A WD!!:&J· Oi' . PREVtQYS . STUiZIJiS IN'£Q 

~HE., ~~1.§B.C,QWLNEI2f:l8 MPtii LSARf!:tfli. ,ABIIJ:tliS. 

Betore attempting to draw up a test battery, 

it 1e necessary to make a critical eurvey or av~11able 
l1t<tratur-e bearing on thE!l problem of' interrelation• 

betw•en learning ability 1n various e1tuatione, eo 

that one oan prot1t by previous. investigators• 

exper1e~oe# an4 t1nd ~ut aspecta or the problem w.h1oh 

need spec1al attention. 

A. ~:~cu:ll Invtgttsftl2.Qill· 

Hall ( 23) ewnmar1see the wrk or former 

1nvea1S1gatO:t'f 1nto the field ot hwaan learning, Vh1Ch 

y1el4s. some ev1dence wh1oh m1ght euggeet answers to 

the que•t1on of gen•ra~1ty or ep•c1r1c1ty in learning 

ab111ty. More particularly this summar1 b•are on 

th4t question: aN the correlations between di.ft'erent 

~eaauree ot 1mprovab1l1ty or high o~ low magnitude? 

Hall obtained correlation ooeff1c1ente between soo~es 

obt~1ne4 on 'Various learning tasks rrorn Brooks (4), 

Chap.-n (11), Garrett (17), Gates (18), Gunlaeh (22}, 

Haught (24). Heron (25), Raoe (4S) an4 Thorndike (5?) 

the V9~1ety ot tas\s 1neluded oolo~r-naming, oanotll­

at1on, oppos1tes, addition, mental mult1pl1oat1on, 

tn>evr1t1ng;, dig1.t-symbol subat1tut1on, rurk1sh-

h.ngl1tah vooabularyJ · code learning, rational learning, 

checker put~le, stylus matt, 1nYerted writing, number 

oomplet1on, tapping and word bu1141ng. ~1ve ot the 

1nveet1gators ttleaeured learning 1n terms or the 

1mprove~•nt or gain from the 1nit1al to the t1nal tri l, 

5. 



wb1le the re~a1n1ng fou~ u•ed eooree baaed on the 

tot 1 p:raotice ~ r1od. The e1ghtr-tou_. cot-relation 

cotft1o1enta found by these 1nve .t1g to~e, Hall 

arrange& 1n tabular form, ehow1ng their distribution. 

Ther rtn ge rrom one which lies between ·70 to • 79, 

to on• be~ween - •40 and -·49. 'l'hc:t major1t1 ot 

ooeft1o1ente lie between.• 00 and ·39; thG median 

llee between •20 and · 29, and t ·he a~tdian ot the poa1t1ve 

ooet.t1e1entt 1• + · 25. Only one-third of the total 

nu ber or coerrtoients 11 a1gn1f1cantly d1tte~ent 

trom .aet'O (taking the dit1"eren.oe between the oo­

etf1c1ent and tero a tour t1• •• 1te probable error), 

and about toul'teen percerit are gr ater than •5. t 'rom 

the•• ~eaulte it would s em ths.t a s•nera.l le•rn1ng 

ability 1.f eueh ex1ett1 1a ot tl1ght 1nlportance 1n 

deter-mining learnin performance. However, lt 1e 

ntoee2ary to ditferentiate between nerrormanoe ln the 

learning situ t1on and the actual l$ rn1ng prooeaa. 

Leern1n ab111ty h s to be ~easur•d in terme ot 

l&Arn1ng perto~anoe, and the •core obtained on •uch 

a partorwanoe 11 doubtleaa oontam1nat•4 b7 ~ant factors 
v,...,l\.1 L''"" t 

1 I extraneous to the learning ab11it1 or ab111t1ee ot the 

eu'bJeot. Therefore, to aome extentJ the lovneaSt of 

the correlations mar be due to tho 1ntluenee exerted 

u~n the seores by these extraneoua r~otors. Ba11 

enu~eratee eome or the 1rrelevan' facto~• which mar 

raiae o~ low•r inter correlat1ona between le rn1ng 

t Ski . As the ~art Qlaye4 by these r otors on the 

81!e ot tbe oorr~l t1one, ie vit 1 to the problem, a 

aummary of li ll's 11at tollowe. 

B. l.allt!Ml tac~grs Yblcll IAl r-. eo , or lgyer 

1Dttr-;orrelni121lft btt:K!hm Ltatnlns TAU I. 
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etntistioal pr1no1ple that the c~rrelation coeff1c1ent 

la •yste~ tieallJ lowered by ro•tr1ot1n~ the range ot 

tal&nt eamol ed. 

tot~l populnt1on wore tf)sted, 1netead. or aollege 

etudents, who have 'been used a eubJeota 1n moat ot 

the prev1oua 1nvest1gat1on•~ higher correlations would 

~robablf be obtained. How .~uoh th• r'a vould 1nore ee 

b7 doing th1e, is highly eoulat1ve. 

2. Corrtlnt1on due tg !rttl!Y!Qt tnototJ. 

It a • ar1able, auoh as ge, sex, n t1onal1ty1 education 

or aoclo-eoonom1o status, be 40rrolated with aeveral 

loarnlng pertormancee, the 1nteroorr'elat1on• between 

th• learning scores w111 be s~urioualy 1noreased. 

3. tlnrtJ.1ab1litX of :ecagrM!not . 

Th• orude r'e obtained can be oorrtoted for attenuation~ 

if the rel1ab111ty coetfioiente of the loarn1ng t ak 

re known . In Hnll's Table I. t~' 1n the orude r'a 

tor which "true" r t e oan be oa'lcul t~d. he t1nds an 

in ore se 1n the med1s.n valu• ft'om • 29 to • 47. Hall 

conolu4ee trom this that the unrel1nb111ty ot mtaeure­

.-1'1 nt ia an importAnt onuse of low 1nte·r - oorrelat1ona. 

However the methode employed in o loulating the 

rel1abil1tr ooetf1o1ent• of measures ot le rning tae&a 

oan b• eeverely cr1t1c1sed, which means that the r's 

may havt been spuriously 1nQr sed by oorrect1ng ror 

attonuat1on 1n this way. For turtbe.r d1scuea1on o.n 

thie topic see page 19 • 

• · Yumbtr 2t §ubJto~•· 
The stability or the obtained r's 1& in pa~t a tunct1on 

ot the number of subJects used. Corr.elatlone based 

~. 



on t'ewer than thirty to tittr· subJects e~e 1nooncluei'fe, 

because ot the large probable •~rore, and because the 

usunl probable error formulae do not hold when apolied 

to les& than t~enty-t1ve oases. 

5. ijfGO~tt Qt Le@tn1Ui• 

111tferenoe 1n the mAgnitude ot the ,.. a reported ln 

hatl•s Table I. may be due 1n ~art to variation 1n the 

method• employed tor measuring th~ results or practice. 

A.s has. already been stated, tive ot the investigator• 

meaeured learning 1n terms or improvement or gain 

t~om the 1n1t1al to the final trial, the remaining 

tour using ecoree based on the total pr•ctice period. 

e. Humber or tt~als. 

Intef'oort'elationa betw on scores on a batter7 ot 
0 

learning tests are affected by the nu.mber of trials 

on which the eooree are bused. OQOrding to 

Hollingworth '(£7), the correlation between two taeke 

worked on for f1V$ trialo will ba lo~~r than the 

correlation for the ~4me task ~rked on ror ten trials. 

7. lYQts, ot learnlns ~f.H' Mlfd. 

or1t1cal te$'t or the ex1stenoe or a general learning 

ability would oons1et or an 1nveat1~at1on employing 

a eample ot learning tneke represtntnt1ve ae to content 

~nd complexity. By Jud1o1ou& $&Qpl1ng or learning 

t • ske with very a1m1lnr cont$nt~ 1t should be possible 

to 0bta1n ~·• or a high magnitude, but one could not 

argue the~etrom for a gener 1 learning ab111ty. On 

the other hand one could make out a very good case 

tor •~eo1aliaed learning ab111t1et it lov correlations 

were obtained between verr similar learning taeta . 

a. 



8 . fteVlQQS r.taQ¥J.fl• 

the ability evidenced by an 1nd1V1dual in a learning 

t ek will depend on the Mou.nt or prev1oua prao11e• 

h$ h s had on the t ask . Xf one 1nd1V'1dual has ha4 

one unit of pr•v1ous praot1ce on faek A, and two. 

units on Task B, and a teoond individual ha$ had two 

units or practice on A, and one un1t on B, their 

relative 1n1t1al potJ.1t1on on the two taelte v1ll 'be 

revureed. Should this oondltion of vuy1ng amounts 

or earlier training prevail tor all aubJeo•s on the 

eru~u: t aslt , and for the sam~ 1nd1 vidual on different 

tasks, the correlations betw~en the several measur•• 

will be lowered. :•umet"ous ttt$,llpts h :ve bc:ten llUAde 

to de~1se a t~sk which will •11m1nate the influence 

ot pre~ioue training. •1ther by starting all 1ndlv1duala 

at zero 1gnorance, or a; acHue oot~!lion point e>n the 

lear-ning ouM"e; but none nave ~en reallf &ueeeastul. 

oome ' aska , suoh ae rua£es, s&am to ~1n1miee tbe 

influence of -past experience. 

9. fostttYI. m~_Negat!.•o .:I:tenater ,Q[ Tto~ninC· 

'Poil~1.ve transfer 1.B en 1noreese 1n ett1c1tno;r 1A 

learning Taak B as a r esult of h$Y1n learn•4 Task A 

previously. Negat1ve transfer of t:ra1n1ng is dttined 

ae a deorea~Je 1!\ &ff1c1enoy 1n learning Ta.&k. B,. ae a 

result of hav1ng learn d raak A. 7hererore bav1ns 

learneo. Task A may affeot the results on ?ask B 

either favourably or unfavou:rably, and 1t 1e probable 

1:bat eubJeota w1ll be differentially atfeot.ed by 

tranaf'er, 1n which ePee the true relat1onah.1pe be~ween 

the l$ rn1ng t asks will be maaked. 

9 . 
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1nter-oorrel t1on• wou~d rise, ehottld these lrrelev nt 

v r1ablte be eliminated. 

In his 1nvett1g~t1on Bsll atatea that eo~e, 

but not all or theee taotore were controlled. A 

summary ot hie 1nveet1gat1on tollow•. 

o. BAll'• Invtat1sBl1on. 

Tht tour le tn1ng ta ks chosen we~t: 

A •tylus maze ( SM); the Petereen rat1on&1 learning 

teat (RL); a list or nona•n•• •rllabl&• ( S); and 

a punohboa:rd mate (.PB); oh<>een becauee or the frequency­

with wh1oh they had previou•lt been ueed, Jtn()vn 

l"el~ b111tJ, and a'J)parent d1Ba1m11ar1ty Qt content. 

As tubJeeta a hundred t1ret ye ~ college women, Who 

volunteered to act as subJects# were used. lhey 

ret)Grted once 4 w•eJt on the • e day d ().t the en.n1e 

hour, Uo practise one ts•k e ch ~eek; eaOh taak 

being pl"aotlsed tor fourteen tr1als. Errors, o~ 1n 

the ce.•e of the noneenae syJl ble•, the number risht, 

tor eaoh trial were the only ~eoorda kept . Expl1c1t 

verbal d1reot1ons, and thereatte~ abort fore~ 

praot1oe on eBCh taek w 1 adm1n1atered. No attempt 

vae Jla4e t motivating the aubJeots, beyond asking 

them 'o do ~~ well as they could. ?he measure& ot 

le rn1ng •mployed were total errore or number right 

for the fourteen trial , and 1mnrovab111ty or learn1n 

ability waa measured bf th ditrerenoe betweon the 

score on the t1rst two trial• and the l et two. 

( 1 + 2) ... ( 13. -+- 14}. 

The reliability coeft1olente tor the totol 

error ~eor vere obt .1ned by euQ 1ng the. errors madt 

on the odd and e•en tr1als, and oo~telating tbes• 

•coree . The Brown-Spearman rormul vae atmlied to 
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s1•e the reliability ot the entire tour~een tr1 le, 

the ooetf1o1enta obtained in ev•r1 c ae being aboYe 

. 9 . The reliability coett1o1tnte tor gains ver• 

obt 1ned b7 correlating the gain tro• tria~ one to 

th1rt~on with the gain rrom trial 2 to 14, but the 

rel1~b111ty ooett1o1enta v1t h the exoen11on ot that 

tound tor non~ense ayll olea. were low 1n th1a ca••· 

i~or turther diaouas1on on toel1ab111ty eee page 19. 

The 1nteroorrelai1on~ tor ~ot 1 error acor••, 

and tor improvomen' ar& a$ tollowe: 

Tota1 trrorl· <lg1n•. 

Orude Cot•reot e4 tor Crude . 
a'tenuation .. 

:PB -va.RL ·~a •40 - · 21 

PB va.SM · 28 · ~ · 20 

PB vs.NS · 3~ · 34 · 03 

RL •a.&M · 2? · 29 ..... Q2 

RL Ys. NS ·18 ·18 - · 12 

Stl v•.NS ·ll ·11 ·07 

IA!lhll.·H!Jd.t•s * rLHOolgl ~ATlOJi :oi fQR TQl'a!t .b.!t£Wl s & G~J!s. 

None of the ooett1c1ents using gains as the 

me ure ¢!' learning 1s s1gn1t1cantly ditterent from 

zero. The 1nteroo~relat1ona using the total error 

score ae the or1ter1on •r• all no•1t1Ve . Two are 

not e1gn1f1cantly ditterent rrom zero, and the remain­

inc tour do not indio te a very large oo•mun1ty ot 

tunot1on between the nertormanoea. 

Hall attempts to show 1n how tar the 

thirteen irrelevant t actora have been contt"IOlle d 1n 

his 1nTe~t1gation. Unrel1ab111ty ot measurement, 

numb~r or subJects, tyne or material used, meaaure 

or learning and number of tr1ale, he maintains, were 
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eo controlled aa to constitute a ta1r test ot the 

Co~relat1on 

due to 1~~eleYtnt tactora, poe1t1ve •nd negative 

txoan1Jftr, underetand1ng or d1r$ot1one, emot1o'Aal 

dJustment and da117 var1at1one, were partially con­

trolled. However, previous praottoe and motivation 

were definitely not controlled. In ap1te ot the low 

correlation ooett1o1ente obtained, Hall belieYea 1t 

h1ghl7 ~robable that a general learning ability aa 

1nd1oated b7 th.e preeenee of 1fOS1t1ve correlation 

between pure ~eaaurea or learning, would appear, were 

one able to devise a ?Jet ot tasks free r ·rom the 

d1!terent1ttl erreats or orev1oul l)r.aotice, and 1n the 

learning or which mot1v~t1on could be made the aane 

for all s~bJecta. In conclusion fisll writes: t
1An 

original 1nveat1gat1on in which aome or the tactore 

irrelevant to the learning prooese vere eliminated, 

yields oottrelat1ons of no greater tnagn1tude than thole 

obtained by the rormer investigator&. Although the 

present and pre•1oua stud1ea point to a high degree 

ot epeo1f1o1~y 1n learning, the w~1ter believes that a 

general learning ability or aome imPortance might be 

d1aoovere4 v•re we able to control the d1tterent1al 

1ntluenoe ot rAot1vat1on and preV'ious p.raotioe in the 

learning e1tuat1on~ . 

D.. HI1AAAQ4' a Invost1sa.1(1on. 

Hueband ( 30), tollow1nti up the vork done by 

:Hall, o~&:t1"1ed out an investigation 1nvolv1ng many more 

;eets than Mall's. The testa ~t1l1eecl were the 

following~ (1) Le&rn1ng names and faoet; (2} $pool­

paok1ng; (3) memory tor names and taoea;(4) rational 
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learning (a mental maze tee,); (5) M1r~or dr w1ng; 

(6) Auditory prose; (7) eanoellat1on; (8) aaze 

learning; (9) Pere1&n-Engl1sh vo~abula~y, v1.ual; 

(10} memory tor nrose nascage; (11} visual prose; 

(12) code substitution; (1~) purAuit rotor; (14) 

1no1dento.l memory ror oodet ( 1$) e-~rd-eo~t1n.r; · 

{18) Hindu- ngl1$h vooahulary. aud1to~J ; and {17) 

visual oroee memory. 

On most or tbe tEuJts only n.•• prnotioe tr1ala 

wet-e gi-ven. One hundred eollego students vere uee4 

n subJects, being ind1v1dual17 teated 1n three 

eeas1ons of an hour ap1eoe~ one week a~ert . 

the oorrelat1ona obtetned from th1$ 1n-

veetigation are hewn 1n Table ·2 . A& can be •een 

ther re all extremely low. 'l'he7 ~m ge r~o• - · 16 to 

T •53, w1th a median ooeffic1ent of ·1~. T~o-th1rde 

ot the ·aoett1o1ente 11e between -·20 Md-t· 20; and are 

not e1gn1fican~ly different trom zero. 

1 19 

.. 

• .. • . A ..... ... . 
•C ..... (') • 
• ··0 • • 

.... 1 • -~!'": -· ~ 

--· ) __ ,...., ___ J_,......_'J_W ___ , ___ LJ: •---~~·------·1 .. -· -· __ ,,-___ ,, _ _ ____ _, ..... ...... ~;::!1~ ........... 
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Husban·d au.b-d1-v1dea h1e 1ntercorrelat1on• 

into \b~ee grou~e; oomryo•e4 ot 1eat1 ot somewhat 

t 1sa1lar demande. The median POn& the aotor t••'• 
. 0 

1• + •19, among the t:tJ~te 1eam1nc test& 1• ;-• 20, nd 

1t ri•e• to +· 25 with the thr•• correlation• amons 

14eatlonal teste. 

Exam1n1ng Hall'• l 1$t in terms ot tb1a 

1nve tig t1on. Hu•band ~·~ rda the following pointe ae 

rtlevant: (a) Limited range or talent oertainlr 

applies to th1e lnveet1gAt1on. Collese atudtnte ot 

the ·~• age, educational background eto., were uee4 

a• aubJtctt, Wh1oh probabl7 lowers the correlation 

co•ttioiente obta1ntd. (b) i1m1lar1t1 1n age and 

oulturt pots1bly aeM'es to l'A1 ee the oo:t:relat1on•. 

(o) Unre11ab111t1 or measu~emertt aD l1ea, as doing 

aevent en te ta in thre~ ~ure demanded ehorttnlng 

many to an undee1ra:bl& dee;r••· (d.) The meaeu:re ot .. 
learning ueed vae the 'otal tcore• ln all tr1ale, oft 

the as4Umpt1on that eve~yone atn~ted with •n equal 

•kill, and the raster leerne~s ba4 bettel' acorea a• 

t1me w nt on, heneu their totals should ha•e b•en lower 

1n t1me or greater 1n quantity tb n those who d1d not 

J.mDl'OVt ao much. Hueband adal1te that thle :reaeon1n~ 

1• theoretical r ather than paotloal, and points out 

tha' some subJects c• ugbt on to the natu~• ot the teet 

•arl1 r than otbere, and aoae we~e 41ded by ~re ra~14 

eye or hand co-ordination, vh1oh ~rm1tted better 

acorea due to nat1Yt or Drevioualy ~cqu1red ~111. and 

not n•oeesarily through learning. 

auaband oonol~de• hit artiole 01 tay1ng~ 

"the whole trend ot evidence 1• auoh ae to tuggest 

very strongly that we must tPeak ot l.eatn.lns ab111ties 

( plur 1) and not ot loa.rnlng ability (singular), al 
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lt it were a general abilitr. Unlesa there 1s a 

grttat deal of overlap'01ng 1n the nat"'re ot the 'a•k•~ 

1nterrelat1onsh1pa are Yery lowH. 

Before th1& etat•ment o&n be aoo$pted 

turthe~ txper1mentat1on 1a neoeaaary, and the theor1•~• 

are not likely to give up speaking ot wlearn1ng ab111tJN, 

until oonolue1vt evidence has been p~t forward ¥hat a 

gener&l learning ability 4oee not ex1st. It *uat 

al.o be remembered that t ven ~ith a relatively low 

range ot correlations, g ener2;1l taotor• may present 

thtt:'n•elvee it taotor1al analyalt is ap~li$4 to the 

teo~ ot inttroorrelationa. 

~. Crlt1Q11W' qt ~boat ~~o 1nyeet1SJlt2DI· 

'&) . Hftl~'l ~YY41· 
( 1) the t ·tatt yttflt. Hall atntt)s that one 

I 

ot the reasons tor ohooe1ng the tour learning taek• 

Uattd in his 1nveat1gat1on, W&8 the1r I)I?DU!Jll S111-

!111l&tttJ 2t gonttnl 1n. order to 1amnle as w1dely as 

possible uhe var1ou• so-call~ tyDes ot 1• rn1ng. 

on looking at the teet• 1t 1s round that 

they oonaist ot a 40-T-un1t atylu• maze; a rational 

learning test requiring the eubJeot to a•&oc1ate 

numbers with letter•; a list of nonsense •yllables 

to be memorised; and a punch-board maae 1nto the taoe 

ot vh1ob are bored thirty pa1~a ot holes, the aubJeot 

being required to go through 1be thirty palre with a 

etylue, selecting the one or eaoh p~r whioh aounded 

a buza;er. Tbeae tasks~ 1n the wrlter• e op1n1on,. ••• 

to have a certain s1m11ar1ty ~r oontent. There are 

tw ma;;es, ne1 ther or vhioh all·owe or muoh spatial 

r•lation eduction. ln the punoh-board maze the 
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aubJeot must learn the oorreot holes by repet1t1on -

1,e. the ta•k 1s 9ne 1n~olv1ng m~1nly qtao1litat1on• 

T-maze . The nonsense syllable teat involves rote 

~ o?y, n knowled~e of the syllables bei~ obta1ned 
• 

b7 r~roet1t1Cin - i.e. it 1& also a ~'fAo111tnt1ontl t ask. 

Thn so-oall d r t1cnal leam1nt; test urobably givee 

ore room tor forming aasoc1 t1one bet~een the lette~s 

~d the ~~~bere, An~ more room tor rel t1on eduction; 

'but subJects ne d. not neceflar.r11y adoryt euoh t•:ork metho-ds, 

9nd the task eM nrobably b$ done la~gely by re-oet1 tion, 

esuo<:1&lly ae there re only sixteen na1ra to be 

aaaoe1ated. Thus 1t would seem th t the task• are all 

or the k1nd that Husb~~d ~~uld oall ~rote-memorya tests, 

nd of the type wh1oh huva been called "facilitation* 

taslta in th1 s study . The tvo 11 :;rotor~ t asks se. m to 

1vo little opportunity tor motor lel!rn1n of a 

mtmipulr,t1ve kind, and none or the t eats see:::~ to 1ve 

muoh opportunity for leerA1n~ involving rol at1~n or 

eo~el~te eduction. · The n~ture ot Hall's tee&& 

orobably aocount e tor tha .f'net that hts correlation 

ooerticients e.r-e on the ·whole hi her than those round 

by Hu ubn'Cld. 

{ 11) .U.u.&raa gt: tttlm'=n£,_ In oo .. JUt1n the 

1nte~correlat1ons between the ~erformanoes, Hall em~loye4 

t 'Wo mtU\SUl"es ot learning t Totnl Grrors or numbe~ 

right tor the fourteen trial &; and 1mProv b111ty as 

m asured by the d1tterenoe bet een the score on the 

t1rst two trials and th~ l ~et two (l ~ 2) - (13 + 14). 

Tho former me#\sure assumes that al l subJt-o~ e et rte4 

w1th about E'n e(:lual 8k111, end th t the faster l.tarner• 
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had b•tter aoores e.e time went on, hence their total• 

•hould ha•• been lower than tor those who did not 

improve to much. li'rom thia 1nveat1gs.tor• • experience 

sht knova that subJects start with anything but equal 

tk11l. (as rep~e·eent•4 bJ the eoore on ~he 1n1t1al 

COQple of trials). This Bte sure or Hall' a 1s therefore 

t&k1ng account of aetual starting ~ertormanoe on the 

taak, as well as or learning Ao1l1ty. ( ~ee Ohaptere 

1I and !I.) 
~he second ~eaeure ia a better one for 

~~1~g ttlt tnlng ab111t7" , exctpt that the t1r•t aoore 

lhould perhaps not have been taken 1nto consideration, 

• Hall h1.t~eel.t wr1 tee oonoern1ng the notor1oue \ln­

~e11ab1l1ty of 1n1t1al sooree. on l$arn1ng taaka. 

lhy not use (2 + 3) - (1~+ 14)t 'l~h1s measure oan 

bt cr1t1o1•ed on the g:rounds that it does not take 

into account tht wa1 1n Yhich the t1me reduot1on hat 

taken pla~e. whtther regularly or irregularly, more 

quiokly at t~e beginning, or at the &nd or fourteen 

trial• ete. M~r~ d1aouss1on on this po1nt will be 

toun4 1n Ohaoter VI. 

It is from the oor~elations round by using 

the t1rst me sure that Hall dr~ve most of his con­

clusions, and the size of theae correlations are in 

art determined by the subJeota ~e..,tual. ability• on 

the t $k, as d1st1not from ttlearn1ns ab111ty• . It 

would 'em; rrom a comparison or the oorr~l~tiona 

obt 1ned by uging ca1ns as the or1.ter1on of learning 

ability, with those obtained b1 uslng total time. 

that the 1 tter Jl.eqaure tends to raise the correlation 

coeff1o1ents. +~s this measure dofHJ not tate Qnll 

le rning ab111tr 1nto account , the oorrel t1ons obtained 
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do not gtve a true reflection ot the 1nttrrelat1onah1pl 

ot learning b1lit1ee, ae t.hey hl.t.ve been epur1ou&l7 

1noreaeed by taking '•actual ab1l1ty" 1nto account, 

and it~ Uti$ ean be or1t1c1eed. 

( 111) ~~tho<! gf IJttH!~t11l& ttltai~l~~~ MA 

9QJ'NtS11D£ ,fQt' &litttnW'~itzU· 

To t1nd the rellab111ty ~oett1o1enta tor 

the totnl error score, the errors made on tb.e odd 

trials, and. the errors made on th~ f}Ven t-r1altl vere 

summed. and thee& acores oorrel~ted. Th1e method ot 

rne•au:r1ng rel1ab111ty 1n the t1elcl of lee.rn1ns hal 

been aeverelr cr1tc1oed by H. A. Ot:t" { 5) . He po1nts 

out that lt the distribution ot the sooree for each ot 

the trial a ie en·t1r$ly a function or chance fii,Otora, 

tb$ lnter-tr1al cor:r~lnt1on ow1ll aprroxim.ate zel'O. 

It the d1at~1but1on is wholly n function ot the oon­

st1tut1on• l ditfe~enees or the 1nd1v1.duale; the eor­

t'{'lation w>1ll be 1 · 00. He eont1n~.,e : "The logical 

•al1d1tr or thia method 1~ baaed unon a tacit aaeumpt1on 

1.ttt. that the tt1te or th~ oorr"elat1on 1e an t.xol\1a1ve 

runot!on or thea& two opposite 1nrlueneea. In oth•r 

word• 1t is based upon the asaumpt1on that there 11 

no third factor pres$nt which w1ll aooount 1n part 

tor the ti1e ot the correlation. 

~twno.t 1e a leArn1na: process? It 1e a. process 

1n whioh the pe :ttormanoe ot an 1.nd1vid\uLl on the tenth 

tr1al 1a a fune1i1on or the preoediru.: trial.. l' 1a a 

p;roco•o 1n whioh the 1nd1 v1du. l!e ~ rtoraanoe ohangee 

trom trial to tr1al 1n ~1rtue ot the preceding trials. 

It 1f a ~oees 1n which the scores tor the euoceasive 
<!~~<·eP...., 

'r1~ls are so eaaual~y t1ed together thnt the aooree .__ 
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tor the odd and even t:-1&le must neee•sar111 exh1b1' 

aome sort ot correlation wlth eaob o~her. In all 

le rn1ng s1tuat1one 1 the s1ze of the obtained oo~­

re1Rt1on muat thus be a tul)otion, 1n part ot what I 

shtll hereafter oall 'th& lenrn1ng tunct1on'.* 

By this method Hall t!nd.s high l"tl1ab1l1ty 

eoett1o1e~te, all belng above •9. It 1s 1nteres~1ni 

to note that when rel1ab1l1ty ooett1o1..ente tor ga1ne 

were obtrt1n$d, t~ey provttd to be low. ow th1e 

a•cond method ot f1nd1n; the re11ab111ty ot the teste, 

&t\l!'lla a 1:1ore vol14 one to tho writer. It 1& ent1rel7 

atJb1tr1\ry Md a matter ot oxpedl~noy to th$ 1nves;1S· 

:ttor, wheth~u· one takes the subJ eota' learning ab111ty 

• 1m~ro~oment '.tlade from ·tr1ela 1 to 13, or tr1ala 

2 to 14, or say 3 to 21 tor th~t ~tter. It th& 

to~t 1~ re11abla a9 a t at or tho learnin! process, 

the c:orrelt!.tiona o"'twoen thos0 ~athod.s •hould be 

fa1rly high; therefore the f~ot that Hall obtained 

lov inte:reorrelat1ona by this method. aeoms to 

1nd.1o t• that the tests are not a.e rel1abl• ae one 

m y 'be led to believt!l by tta1ng the ofld and even trlal 

method. A rn1~JtDke Hall made,. how~ver1 was 1n taking 

the initial score 1nto oona1dor t1on. He a4m1ta 

that the first tr1ala of almost •nr learning taak 

ar~ notor1ouely unrtl1flble. lf' he had tak tn ae h1• 

or1t4lrion for lea.rn!.ng nbil tty ( 2 + ~) - ( 13 -r- 14), 

and uorrel~ted the gn1n ftAOn trinl two to tr1a l 

thirteen with the ~ain :ft-ora trial three to fourteen, 

( !1 ... 1:5_) va. ( 3 - 14), ha would probably ha•e obtained 

higbar rel1~b111ty ooef.t1c1~nts . 

(b) Hue~aDA'f Sty4!. 

( 1) :rhe ~~ ,tet Y!liA· fhulban4 use• more 
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'•sts than Hall , and the v ariet:r 1a alto greater. 

Uorr;e or the t ,ests are '"'Urnoaely made very e1milt'.r, 

uoh a.& the ":""'ers1an- ltngl1sh, v1euRl" , nnd the ,.H1ndu­

Engl1th, aud1toryM vocabulary test • !he teats are 

div1d~d, rather nrb1trar1ly into motor, rote learning 

end id&at1onal teet • , but they eto seem to Qove:r .nore 

d1f fer&nt types or le~rn1ng than Hall•s Test a do . 

Teste 10 and 17, tho writer thinks, oan be cr1tlo1aed 

as be1np.- ot rathor a different type trom the other 

t9ets used. fhey te~t the subJect's memory to~ a 

')1eee of nroee, and do not l~md themselves tor mea&ur'e­

ment 1n terms of 1T.~rov~b111ty; the~etore she fu)e• 

not think they should be classed as "le• rn1ngt t ~aks, 

but r ather as "Jlu orytt teut a. 

It i s al'o doubtful whether a cancellation 

test t eats lea~n1n~ bility, or roer ely the owers of 

attention ot the aubjuct . I r much lmprovelDent t ake a 

'l~C9, 1t ~robnbly oointo t o th~ f Rot th~t the euoJeot 

was not ttendin;· olo oaly enough during the t1rat 

tr1~ls, and is 1 ~~rov1nr 1n th1 ~ resnact . ( nh1~~le 6v) . 

Do 1nt) eevent een 

teats 1n three hou~s me nt sho~tenin~ the tests to an 

undee1roble degree~ 011 Jmny of the teats the subject 

wa4 only 1ven t1ve trials, and ttA Hall ·oo1nts out 

rrom Hol11ns~rth (27) , the ¢orrelat1on between two 

t qks worked on tor tive trtala will vrobAhly be lower 

thPn the oorrel tion for the samo t aka worked on 

for ton ver1ocla . {For fUrther d1acues1on on th1a 

no1nt , sec Qhpnter VI!! , ~g . 145 ) . 

(til} .ettsure- ot l.·§~\rninr~ . The ue aure or 
le rn1ng used by l.u sb n~ waa also tho tot al sooros ot 
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'ht aubJecte 1n nll trials, wh1oh hae already been 

or1t1o1.,t4. 

v.. s~.uaro•rx. 

Earlier studlta or the relationships 

be'bwton meaau.ttea or learning give surpriei,nslY low 

oo~elat1ona, from which the oonolusion has been 

dr wn that pertormanoe in the lcarn1ng B1tuat1on aeema 

t~ bt ve~ largely a~eo1f1o to the tyot of taek 

employed; but later inveatigetor~ re~t that the 

subJeota' perf'ortaanoet had in r.>Art been tiete~1ned by 

factor• o~her than their learning ability. In ap1te 

or ;btt>rove4 m•thods ot t.eohn1(Lue, and e.tte:npts to 

control various ot these 1rrelev nt taotore, cor­

relAtions re:na1n•d low~ Hnll believes that a general 

learning ao111ty or aome importance tPight be discovered 

ve~t •• able to oontrol the 4irrerential intluenoe or 

A;ot1 vat ion and previous practice 1n the les.rn1ng 

situation. 

on exam1n1ng both 1nveat1gat1ons cr1t1oally 

the following main points emerge 

(1) fbe choice ot teats 1n an investigation or 

tn1s nature 1• hal"d to make, and 1a an important part 

ot the 1nveet1gat1on . One must be extremelf oaretul 

how a g1•en •et ot correlation ccett1o1enta are 

interorettd, and must investigate the nature or the 

ta•k• rrom which they vare obtained carefully. 

( 2) 'there 1s ~n urgont need fol' an 1nroroved 

ta~ure of learning ability, ae both total acore and 

1~pro•ab1l1ty as measured by the d1ft$renoe betw•en 

1n1t1al and !1nal trials, hav• ve~y eer1oue drawbacks. 

(3) Finding the rel1ab1l1ty ot a learning task 

by correlating the sum ot the ecore• found on odd 
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and •ven t:r1nls, 1• a prooedure which oan be aeverel1 

cr1 t1o1sed. 

(4) Betore accepting an1 conclua1one on tht 

top1o or !nte:rrel•.t1oneh1pa betnon learning a'b111t1es, 

further data is urgen~l1 needed. In order 1o obtain 

some euoh data, th1a 1nve tiga'tion ;,as undert111ten, 

the ~eo1t1o a1ma of 'W'h1oh will · be aft~ forth 1n the 

tollow1ns chapter. 
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TRE )tiN 0 TJU. IUVI'-STIGATION. ANR 

D;SOU&SIQN ,Ql ,Ttl& COHCiEfS I VQLVIR. 

The aim or the 1nveet1gat1on can briefly 

be etattd a~ be1ng : to t1nd out to what extent 

Tar1ous learning ab1l1t1es are oorrelate4. In 

deYeloplng a method or investigating the problem, 

it 11 tlrst necessary to make a survey or the avail­

able literature b•ar1ng on tht aubJeot . Th1s hal 

boen done in the r•vtoua cha~ter. Secondly it 1• 

n•oea ary to dev1$e ~tthod of overcoming det1c1eno1es 

ot previous 1nvest1g• t1ons. Tht• inoludea 

(a) Selecting or dev1a1ng lea~ing taake 

speo1all1 eu1ted to t h e oroblern. 

(b) Finding or dev1e1ng improved method• ot 

me eur1ng learning abllttr. 

(o) Plann1ng the 1nvaet1 stion ao that it will 

y1$ld dBta that can be submitted to at tistical 

analysis . 

The rest ot the investigation will cons1•t 

1n carrying o~t the learn1n exp•r1mente on a autt1c-

1ent number or subjects, to enable one to use the 

correl~t1on teobn1que (that 1e ~ell over f1ftJ); and 

in making etat1at1c 1 and osyoholop1~Pl an ly•1• 

of the r eauite obts1n•d. 

Betore ~•l~oting or devising learning taska, 

or 1mprov1ng previous jnethods ot me aur1ng ltarn1ng 
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ab1l1,7, let us exa~lnt some of the concept• ueed 

1n rormulating the nroble • Hov 11 one to define 

l$arn1nc? hat kind• or learning are to be conaidered? 

·hat 1a. ability? How o n learning ab1l1ty ~ 

measured? 

a. ':b! liaiYI!t gt Lturn~ns . 
The term learning will t1ret be considered. 

As used in nayoholo~y it aeeme to cover almoet an7 

torm of ada~1at1on to a a1tuat1on wh1oh an organ1tm 

aoqulre, . ln aplte or the raot that learning rate• 

1n different situation• apoear in many instances to 

ahow only •ligh' correlation, many payoholog1ate 

continue to use the term ro~ all s1tuat1on•, an4 

trea' leal"n1ns ae a s1nF·le tu.netion. Maler, (43) 

however, euggeets that '~ere are several aeparate 

l)l"'Cteeee .m1eh mttke up the learning tunct1on. 'to 

h1m 1t eecma that the 1tudy ot learning haa reached 

a point vhere further analys11 1e eo~elJ needed~ 

Corr~lat1ona between d1t,erent learning problema 

g1ve one nothing but eo~rblat1one, be says, and 1t 

11 time that attention be turned to the tunct1on1ng 

~$ohan1ema responsible tor the '1~• ot the cor­

relatione~ . To the nree~Snt Wl't ter the fact that 

correl tiona ar• low, eugeeste thP.t the supnos1t1on 

that learning is the reaultant <>f several different 

nroceeeee , may be correct. · It learning can be 

broken up 1nto d1rt'erent meoh.«J.n1Ama which oonatitute 

the learning proQese, then a learning situation in 

whioh one or the mech~tn1SI:Ils 11 mainly brought into 

play, may give a h1gh correlation with another 

learning problea in which the 'ame mechanism 18 

functioning. 
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MoDougal1 (42) diecusses whether learning 

1a all or one type, an4 eomee to the oonclue1on that 

there are t~ d1••1not types or learning proceae: 

intelligent learning involving aSlbttVtmtD~ throup 

relevant 1ne1ght, foresight and teel1ng, an4 un­

intelligent learning through mere re'f>etition. Ooncem­

!ng thia latter, he wr1tee: there is a kind ot 

learning which oone1•t• merely in the t1xat1on or 
fag111tat!gn ot a aeries ot aet1v1t1ee through 

repetition. He do•e not maintain that auoh le.,n1ni 

1a purely a mechanical nroeesa, but hold.• tb.at it 1.& 

a cona,ive aot1•1tf, a,nd 1r th11 conative element 

were laoking, doubts whether mere reu$t1t1on or a 

movement ee~uence would result in tac111t~t1on. 

tluearman ( 531 page 284) also point a out llow 1"'~rove:... 

ment mtty be derived from two entir•ly disparate sou:roe•: 

"t1rst, there 1s bare retent1v1tJ • • •• , an4 tb•n, there 

1a suoh 1mprove~ent as der1vta trom change ln modt ot 

opera,1on, and therefore 1• not expl1o•ble b7 re­

tent1v1t1 •~ all, but tolely by •duetton~ . 

Xottka (36} ee~e to make a a1m11ar division, 

whtn d14ouao1ng the J1Ll'18 played by achievement and 

m~oey 1n learning. Me holds that all learning 

require• the Qllousal ot conf1gural patt•ma, and that 

before such a pattern has been achieved, 11ere repetition 

does not a1d the learning prooeas . Howeve~, after 

th• oont1gurat1on haa ono& been ()onatl'Uoted. (achieve­

ment), repet1 t1on ael""Vea to lllakt the behaviour ap ... 

-oreciably firmer and ea!Jter. Upon reoeat1ng the 

obJective oond1t1ona, the configuration will ar1ee 

muoh more ena1ly tlftd more sw1t'tly than i.t 414 the 

t1rat time (memory). 'l'btUl t.tmemorJ!I {Koffka) appears 

very s1m1lar to "tso111tat1on ~Y repet1tion•(McDougall). 
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One method or d1v1d1ng learning into 

different ~roceesee would there~ore eeem to be 1nto 

· 1aoh1evement~ and ~rao1l1tat1onfl nrocess•s. 

tec111tnt~on can be regfrded as being a 

~etent1v1t1 ph~nomenon. It rGfers to improve. en;t 

produo•d by sheer r•pet1t1onk as d1at1not trom 

relation ond correlate eduot1on ( Sl)&aJ"man) ~ or con­

t1surat1on eonat~ot1on {Kottka). It falls 1n 11ne 

with Soearman'e principle or retent1•1ty, about Which 

he writes: ~The other way 1n which the retentivity 

41aplays it1elt 1a as f40111tation: cognitive eventa 

by oocur~1ng tond ~o re-occur more easily~. !rom 

th1e tao1l1tation in learning is a corollary. 

(Spearman: 52. Chap.IX.) As McDougall (42) point• 

out, eometh1ng ~Y be learned •o that further repetit­

ions produc-e no improvement ot an observable kind; 

yet 1t 1t 1a r~p&ated for more trials atter this; tben 

ntter an interval ot twelYe monthe, say, it w1ll be 

round to be better t-ernembered, than 1f it ha.4 no' been 

reneated 1n th1s manner. Therefore there muat have 

been some 1mprovem$nt 1n :retention due to the extra 

re-oet1t1c>l'Ut . This 1a lmprov~:mnnt d\le to pure 

rno111tat1on. 

Aab1eVfmOn~ 1• that typo of learning wh1oh 

deuend• upon the eduction or relatione and correlatea 

( ~nenr'Ill.an). heaaoning entera into 1t, and 1t m~ be 

1dcat1onal1 although 1n som~ cases the eduction ot 

r$latlons and oorrelotes probably- taJ._ea plaoe sub-

oonso1ouely. rotfka (3&) po1nts out how the p .. oblem 

of learning haa often been 1dont1t1ed with the problem 

ot mtroory, and emphasise• the 1mpo~tanca or aoh1•vement, 

vh1oh 1s generally the ,roQeaa vh•reby the tirai 
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-perton.tu.a.noe oo·me s about, eapeo1ally 1n learn1ng ot 

the problem-eolv1ng type. To him tbia involves the 

power to form the ~eQu1r•d configuration to solve the 

. nroblem. In le.nrn1ng or the he'bitua.t1on type., he 

holds the funotion ot reuetit1on 1s to prepare 'he 

grottnd for the oonntruotion of an appropt-iate figure, 

which tirat ooaure by Ohnnoe. It 1s only aft&r the 

configuration hae once been construote4., that repeti­

tion setves to make the behav1our f1rmer and e•&1er. 

one m.a,v not agree vi th all the theoretical 

1tnt'll1o&t1ona 1n the CUseuaa1one ot Ko:ftka, MolJougall, 

or Q:Oearman. but all tht-ee authore reg<'rd aob1evemtnt 

and tnc111tat1on as two very different prooesaee, wb1oh 

ooeur in t he learning s1tu.at1on, and this 1s the point the 

wr1ter ~shea to etr~t&. Leeper (40) 1n d1souBa1ng 

tutur~ work on learning vh1oh he would l1ke to see 

~dertalum. also saya that 1t vou.ld be desirable to 

make a 41v1s1on between the d1rterent phases of learn­

in~. The ao~u1e1~1on ~hAse of lenrn1ng (as d1et1not 

rroa ut111r.at1on) needs 'o 'be recogn1std aa oompoaed 

-oaf"tly ot A~gqoverz g:t !bJ sglul.trul (compare w11ah 

achievement). ansi par'tly of the tl:Jti~l:on. or implanting 

or tht d1soover~d tolut1on (oomua~e with fao111ta~ion). 

In all aotunl 1natances or learning the two prooeeaes, 

f?.o111tatton .~d aehievement, are probablJ intimately 

blende4 in var1ous proportion&- In many laarn1ng 

a1ttJAt1ons~ n.t the beg1nn1ng achievement 1e ohietly 

responsible tor uroduo!ng the 1mprov$ment; 1n others 

the pattt$ played by llOhievement and fee1l1tat1on may 

be equally imnortant, while in some perhaps rac111ta .... 

't1on 1• tbe important factor. In all leam1ng the.re 

1s the acqu1s1t1on of a new mode ot :reaot1on or 



adJustment ( aohlevement) and also the retaining ot it. 

(tac111t t1on). 

c. ~he ChQ!ie ot Ttttl aooQrdins 92 the anilx111 

~r ~~~:n~na 1ntq F12•l~~ail2n tn4 Ash't'tmtn• 
l!EPQ!Ift!l· 

ere the low correlation ooeft1o1ents,reported 

.by urev1ous investigators, p•rbape due to the 1nclus1on 

ot these tvo very d1ff$rent proceseea 1n varying 

a~ounts~ 1n the learning r•qu1red by the taaka they 

used? In order to rind out vhether this we~• eo. 1t 

was decided to try and choose eight teatatour at.th1oh, 

ae tar as poaa1ble, would involve fae1l1tat1on ~rom1n­

ently 1n the l•arn1ng pro~~ee required, the other four 

1n•olv1ng aoh1evement 1n a moro ma~ked degree. 

(Achievement meaning the op·oortun1t7 to educe relations 

nd correlates; use ree.sonlng, etc.) It the t•o groupaJ 

ot teets oould be keut very s1m11ar, apart from the 

amount of tac111tat1on ~nd achievement that could be 

used in the res~ect1ve set$, this would make the 

oorreiot1on• found e a1er to interpret. i~r example, 

1t a fairly high oorrelat1on w&re tound between the 

r~sulta obtained from th~ varlous ~robleme dev1ee4 

aa rao1littt.t1on learning taeka, and also a high co~­

rolation between tne achievement tasks1 but a low 

correlation between · si~1lar 'asks 1n the two. grouos, 

then the re~taon tor the e1zes or theae eorrelat1ons, 

would be th&t different proceeee& are required to aake 

a good faoil1tet1on l&a~ner, and a ~ood achieYement 

le rnei". 

In an investigation such ne th1e, where the 

e1sht testa chosen muet be eesy to ~ompare with eaun 

other.~ 1t ~ras found d1ft'1Qult to devise tests 1n wh1ch 
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the proportion or achievement. or tao111tat1on 1e 

great 1n one group or testa, and not 1n the other. 

It tour ~esta, whet-e the process required tor learning 

11 oh1etly aoh1eve~ent, art chosen, these vould give 

curve• ot the tTP1c 1 puatle-box var1et1, that 1s, a 

long 1n1t1al time, followed by a sudden drop and 

tlatteni.ng out or the leam1ng ou.rve. In regard to 

measurement or improvement auoh curves would be 

d1tt1oult to compare with ones 1n which the improvement 

1e steadier and more gradual; that 1a. the type ot 

ourve one would expeot to obtain trom· A t sk involving 

mainly fac111t tion. In making two aet& ot teet•. 

vtry similar ror the re eon• et ted above, the 1nve•'-

1gator to~nd that the 1111ounta or ach1e•e,nent and 

tac111tat1on 1n~olvtd 1n both seta alao tended to 

become fairly s1m1lar. In the end, two eete ve:re 

decided unon in whioh a gre ter oppo~tun1ty ror using 

achievement learning was offered by the aeoon~ group 

ot testa, but the one eet doea not involve purely 

tao111tat1on prooesaee and tbe other on17 ach1eMement 

ae we would have w1ahed; the difference betwe6n t~• 

two seta 1a onlJ one ot degree. 

Another cona1derat1on 1e that due to the 

e1m1lar1tt ot the teste, eome eubJeota may 1n learning 

the ateond batch or taaks, designed ae achievement 

task• ·, actually l.(Se mainl7 the rao111tat1on method, 

while othere may aa 1ntende4 make uee or the opnortun-

1t1e' attorded tor ut111e1ng achievement 1n the learn­

ing. Seaabore (51) pe1nta out th t one cannot e1mplJ 

control amount or tra1n1ng, and attribute all else to 

b1olog1cal oapao1t1o~, as the work. method emploted 1a 

a third variable. Therefore it is neceseary to wore! 
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the 1nstruet1ons veey oaretully, to try an4 ensure 

that eubJeota will use the aoh1evement. methods ot 

learn1ns ae muoh $8 pos~ible 1n the •econ4 group ot 

tests . Daah1ell pointe out that subJects otten 

Change ftsetW 1n $01te Of instruCtiOnS, theretore ·one 

cannot 1Je sure that subJects are using the achievuent 

method. · fhey may aleo alttrnate between the two 

ethods . (13). 

o. rae ,oonsun11. 2t t.eamlns At?llt.Jx. 
Havins 41eousaed learning we now ocme on to 

a consideration or ,.learning ab1l1 tyn . i•he term 

ability 1a one which 1a coming to be used mor• and 

more frequ.ently in nsyohology, s1nce the old :re.culty 

P8JOhologr ha& fallen into di•tavour. hen we speak 

or a pereon hs.v1ng an ab1l1t:y, we i nfer the ex1•tenoe 

or it tro~ an observed aot . However the ability 1e 

something .different trom the aot . The act it. aome­

thing which the individual doe4, Whereat ~he ability 

1• something which the individual posseeses . When 

one epeaka of an individual haYing a certain ability, 

· tor examnle a1m1ng ab1lity, one does not 1mult that the 

person did well in ~ aiming experiment on one apeo1f1c 

oooas1on, but the term ability would seem to reter to 

th• poas1b1lity of' rePeating the act on a subsequent 

dat~ . It the aot 09n be repeated in thie way, 1ta 

ooourrenoe muet be dependen' on $ometh1ng which 

en.duree tor some t1;ne, therefore sb111ty would seem 

to be dependent on the oonat1tut1onal n~ture or the 

organ1am. Ab111ty seems to define the reactive 

nature ot the 1nd1v1dunl regerd1ng hie possession of 

.the const1tut1onnl :taotors unon wh1oh the ocourrenoe 

ot the act is depen.dent, 'both now and in the tuture . 
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(Carr and Kingsbury. 7.) 

A ~erson eon be said to possess tbe ab111tr 

to do 'Whatever he 1a obeerved to do. The ohiet 

question or peycholog1oal 1ntereat is the relative 

amount of ability noaaes~ed by different 1nd1v1duale, 

and any Judgmen1 of amount or ability 1~ neoee~ar117 

b sed apon some quant1tat1•• re ture or the correspond­

ing act. The relative amounts ot ability possessed 

by the members of a group ot individual• are indirectly 

e eured by means or the distribution or etf1o1ency 

eoores that 1e known to be a tunot1onot the conat1tu­

t1onal differences or these 1nd1v1duala. 

Learning ability is distinctive rrom other 

ab111t1esJ 1n that it 1a a developmental concept, as 

contrasted with other abilities wh1oh mar be called 

MPerformanoe Ab111t1ea•. Learning ability differ• 

trom these 1n respect to the goal which the 1nd1v1du le 

are striving· to •tta1n Yhen the ability &xPreasea 

1taelt, and 1n terms ot vh1oh the1~ etr1o1enoy 1e 

meaaured. The goal or le rn1ng 1a tuture efficiency • 

not present ~error~anoe, therefore le rn1ng nb111ty 

1• a developmantal concept. ·rhue one may have a 

certain ability nov 1n dart throwing (performance 

ability) but one leo has an ability to i mprove 1n 

dart throwing with pr actice (leern1ng ability). 

Hence le~t.rn1ng ability C$tn be defined as 'the power to 

improve on one'e urrormanoe or a t sk which 1s 

~epeated a number or times . ~u1ltord (21) WTitea 

that certain Rtudies lsad one to the conclusion that 

pr ctice 1n t eats does not aug~ent the rund mental 

ab111t1e•, but chan~es their relati-ve importance in 

performing those t aeke. In th1e caae l earning 
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ab111ty would be the ability to change the relat1Ye 

111l"!)Ortanoe 1n a t a•k of the var1oue fundament al 

b111t1ea. l'or the preeent ptu•pose the power to 

!mprovt 1n the performance or a given task seeme 

the best det1n1t1on of lea rning ab111ty as th1• 1n­

vost1gat1on 1e not pert1cularl1 concerned with the 

way 1n which this 1mprove~ent occurs. 

Learning ability and 1ntell1genoe quotient 

(I. ~.) are concept s which have been close11 related. 

I.Q. 1e oft$n de~ined as a eaaure or learning 

ability, a ~eaeure of 1ntel11genoe, and a me sure ot 

mental growth (Carr & Kingsbury, '1.) ~h1e det1n1~1on 

1mul1ee th t a general learning ability exist•. 

Guiltord points out that reoent 1nveat1gat1one 

should be surr1o1ent to do serious damage to the 

detin1t1on wh1oh 1d.ent1tiea intelligence w1th leam-

1ng ability. If learning abilities do not correlate 

h1Shl1 with each othet-, 1t is not l1~tely that they 

~111 oor~elate w1th t . Q. Evidence on th11 point 

18 given 1n Huabnnd•e 1nveet1gat1on.( ~). The 

r ange of correlation coett1c1enta between the various 

tests and 1ntell1genoe 1a trom -·16 to +•29, with 

a med1•n coett1c1ent ot .oos. beven of the co~ 

ett'1o1ente are negat1ve, and seven poa1t1ve. 

Oons1dtr1ng these t1guree 1t would se~m dangeroue 

to 14ent1ty learn1n ability w1th intelligence. 

In the realm or oogn1t1ve ab111t1ee 

Spearman (6~) has revolutionised our th1nk1ns on 

the $UbJect by hie tvo-taotor theory. He maint ain• 

that a certain amount ot 1 (or the general t ctor 

common to all ~tormance ab111tlel ) 1& neoe$sary 

ror auocese 1n every cognlt1ve activity, wh1oh 1a 



not 10 purelJ habitual or 1~nate ~• to proceed un­

consoloualy. nowever in every d1•t1not ab111~y 

there 1s also a apeo1t1o tactor or raotors, s or S'e. 

Act1Y1t1ee which resemble eaoh other very closely 

1ndeed. uaually have some or their &'• 1n oommon. 

!here has been a tsndenoy recently to reter to thee• 

examplea ot •-overlap aa the 8group factors" or 

ability. In order to find out Whether oerta1n 

&b1l1t1ea nre d1v1S1bl• into g and 1ndeoenQent B'•, 

or to rind out whether e-overlap oocure, factorial 

analye1a 1a aupl1ed to the t ble or 1ntereorrelat1one 

obtained between the vnr1oua teste. However the 

time dote not seem ripe ror the apryl1catlon ot t'lotor-

1al analys1• to the 1nttroorrelat1ona round between 

learning ta•k•, ae the measuree or learning ability 

ne&d to be nur1f1ed betor~ the results ot raotor1al 

analyei• oan be sett1eto.otor11r 1nternrete4. Aa will 

be pointed out 1n the next section, the soo~•• made 

on a learning task are oontam1nated by ~any variables 

ex~raneous to th• learning orocee•. 1'heret'ore we 

cannot be ure tbnt tho rel tiona between l• rnlng 

taake are solely due to lesr.n1ng ~bil1ty, and there­

tore not ~uoh oan be gained by applying taoto~1al 

tUUklya1s at thie stage. 

From ·th1t d1ecuae1on 1t can be seen that 

ability, and learning ab1l1tr 1n oarticular, is an 

1mportant con~eot, both tor •tatemat1c and educational 

osyohology~ and both these departments ot psychology 

ar• in need or data eonoern1ng the nature ot learning 

ab111tr~ the maln probl$m being to t1nd out Whethe~ 

a general learning ab111ty ex1ste, whether learning 

ab1l1ties re e~ec1t1c to the mater1al being learned, 
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or whether there are ·group learning ab111ttes . 

~. keesut1ng I,.eern11li Ab111jx .. 

Aa has alre dy been pointed out any measure­

ment ot Mount or ability is neoesaar11y based upon 

eoml! quBnt1tnt1.ve teature of the oorresnonding aot . 

But an eff1c1encr score obta-ined f'X'O!D a g1 ven per­

formance 1s a tunot1on of 1 any other raotor• than 

ab111ty, the oh1et or th{1se being obJ eot1vo condi tiona, 

volitional attitude and mot1vst1on or the 1nd1v1dual , 

fluotuat1ng mental and or~an1o conditions and chance 

!aotors (Oarr and 1n~sb"~1. ,.). ·h•n dealing w1ih 

th.e leorn1ng s1 tuat1on the oaae is further comol1oated 

by the faot that an 1nd1v1du~l•s aocres ~e influenced 

by previous ~ctioe, positive and negnt1vG transfer · 

or tr91n1ne, the n~tber ot trials gtven on the speo1r1c 

tselts (Hall a~), and wot'l~ methods ( beashore 51; and 

van l'Jusen; 18). 

r.s a flrat etap 1n me~eur1ng ability the 

experimenter rauat saoure a groun or ao.oJ'ee under euoh 

conditions that their dlatr1'but1on oannot be explained 

1n terror of ny ot these ro.otors, but only 1n terms 

or const1tuttonal dif~erenoee. The d1ff1oult1ta 1n 

the w~y ot doing this v1th regard to loarn1ng ab111tJ 

are ronde ole~r b7 Hall (dlscua~ed 1n Chapter I). An 

attempt h~a been made 1n this investigation to over­

come at least some or these d1ft1oult1ee, and to atudy 

the eff ects or ~11m1net1ng some extraneous raotora, 

on the 1ntcroorrelat1one found between varloua learn­

ing abilities . 

Due to the rnet that lenrn1ng ability is a 

develonmental O·onoept, one must also dto1<1e hov to 
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measure 1t trom th• set or aoores obte1ned trom a number 

or tr1~s on mae le rn1ng Ul ter1al . Leal-n1n ability 

is the oower to 1m~rove on tbe ttme t~kan. on the 

number of errors ade, or on the qrnount done 1n a 

s1~en time, 1n a given task . ,. oat ueoole have the 

r>ower to imorove ln this way ·men renektedly ;tl'tom1ng 

To guage a personta learn1ng ab111ty, one 

must find some teeans or !lleE~Bttr1n~ the 1nere•ae !.n 

•fticie'1Cf. It 1a d1.ft'1oul.t to know what the best 

.:llf)~aure or 1mnro\'f' ent is. 't'he following nlethod a 

h~ve been used in tbe pt at: th~ abeolute s in method 

(found b1 eubtraot1nF t'inal front 1n1t1al score); the 

r.;e reent&ge 1m,,rovement ( tound by ~enrosent1ng t1ne.l 

score •• a ...-.centnge of in1t1 1 score) , oom .. on points 

or matte~y teohn1que (taking either the number ot 

trlllls :required to 1moroYe t'roll'l t he 1n1 t1&l eommon 

point, to the final com on po1nt chosen; or amount 

of ga1n whlch oooure 1n a certain number or tr1ala 

arter the subject hAs pasoed through the 1n1t1e~ 

common noint of ~a8tery chosen); r Bte ot 1mnrovement 

( reor eaented by the ~r d16nt or th.e our'Ve); and total 

time taxen to do a oertain number ot triale (which 

1nvolvee th• aasunmt1on that everyone atr rts with 

about equal ab1l1ty on the t ask) . It waa round that 

eaOh or these ruethons h ~ ita drawbaoka and could be 

cr1t1o1s•d on various ground• . A d1scuas1on or these 

methode will be round 1n Ch ~ter Vl . 

It waa relt bJ the pr$aent 1nvest1gn~o~ 

tb t one must t ake as many aspects as po&aible or 

the le rn1ng cu~e obt in~d, into cone1derat1on, · 

before trytng to $St1mnte • ~rson•s l&~nl1ng nb1l1ty 

rrom 1t. A p&rt ot this 1nve tigat1cn has therefore 
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been d_.oted to t~y1ng to t1nd some formula wb1oh will 

serve •• a better means ot meaaur1ng the degr•e ot 

learning s.b111t,- which the 1nd1v1duala ~eated exh1b1t 

on various learning tasJs..fl. 

1'. M1ti:U· 

Iht aim or the 1nvest1 a~10n oan now bo 

reet ted~ to t1nd out to what ext ~mt vn:rlout l.,ant1ng 

ab111t1a• are correlated. H v1n~ dieouo.ued the 

m&an1.ng of £luch conoepta af' 11le rning'* and "ab111tyu, 

the writer c~ be more ekpl1e1t as to how &he 1ntenda 

carrying out the 1nvost1g t1on. 

As there seeme to be a gro~1ng teol1ng 

among theorist•, that the learning procesa 1e made 

up of d1t.r~rent tr.eohan1ems, it waa relt that tho low 

correl tiona ~oportod by ?r$V1ous investigator& may· 

have bean due to the 1nolua!on ot the "tfH~lli tat1on If 

and "~ohie~eaent" nrocease3 1n v~rying amounts, 1n 

the d1tfer~nt learning tasks the1 u•e4. In order to 

t1nd out whether th1a 1s the reaoon tor the low 

oorrelatlons 1t wae deeided to choose 81ght teets, 

tour or wh1oh. ae fv.r as poea1ble 1nvolvf) tao111tat1on 

prominently in the leal"ning process required, and 

the other four involving aob1$Vement in a more 

mark•d degree. rhe two g~oupa or teats are intended 

to be -'18 s1m1lnr S$ pos lble.apart t'rom th• f'aot 

that a greet :r amOunt of achievement can be ueed. in 

one set, 1n order to make th• oorrele.t1ons round 

eas1er to 1nteroret. 

From the d1soues1on ot 11abtl.1t1tt and 

"learning ability~ , t he importance or aiming at the 

oonst~totlon or l earning taaks 1n which the aooree 



obtained would be ae tree as noss1ble from the 1ntluenoe 

or obJective conditions, volitional attitude And 

mot ivation, fluctuating mental and organic conditions, 

p~ev1ous praot1ce, pos1t1ve and negative tr neter, and 
'·-.-~ .0 

It ie elao felt to be 

neceeePrr to t1nd an improved method or ~easuring 

learning ~~111ty r~om th~ set of &oores obto1ne4 br 

giving an 1nd1v1dual a numb~r or trials on a learning 

t£,Sk. 

In our d1ecuee1on of b111ty, the poas1b1l1ty 

of RT'nly1ng 1"c.ctorl 1 Malyats to the 1nt•rcorrelat1ons 

b&tllte~n ltte.rrine t aks wps oonfltd.ered, b~t 1t li/J.S 

d.~e1ded th.At before this could be d.ono w1 th prot1 t, 1 t 

must be enqured th~t the aoores obtoined on the learn­

ing tes&s re not oontem1nated by variables extr neoue 

to the JePrn1ng prooees. 

The tlnal solution of t~ese ~robleme will 

require the appl1e tion of rectorial analy81•, but 

until th t 1R done, 1t must be reme~bered that 

~&lat1vely low 1nteroorrelat1ons do not forthwith 

prove the bsence ot group o:r gene-ral :factors. Once 

the taake have been selected, and a fo~~ula ror 

mea~tring learning ~b111ty has been dev1sfd, the . . 

1nventiGRt1on ~111 oone1st or g1v1ng the leArning 

tasks to r.bout seventy subjeC)tA 1nd1v1dUAlly, ap-r>lying 

the •tJ.ea.rning ~b1l1 ty formula .. to the results, and 

then finding th• lnteroor~elntiona between the t eke . 

Tht" f1n~.l l'\tftrt of tl'~ 1nveot1r.~t1on will enttdl a 

psycholoP"!.0.91 ,.,,nllly~1 e or the r~" t\Ult s, tor as B rtlett 

(2, pg.B) eo ~trcn~ly eMohAs1&ea, it etat1st1o 1 

appl.1ont1one in the field of oeyohology ar& to nave 

any velue whlltsoever, they muRt be both p:reoede4 by&. also 

&UP">lemented bJ obeerve.tlon ~tnd 1nternretat1on. 



OHAPTER m. 
~"'HE CHOICE OF Lr:ARNIN& TASXS. 

A. Division into ttfae111tation11 and 

11Aohi,evemen.ttt !asks. 

!he previous ehap-ter dealt with the theoretical 

considerations wh1oh led to Uh.& decision to choose the 

learning tasks 1n two groups, one group to be comprised 

of four task• 1nvolv1ng, as mueh as possible, fac111ta­

t1on in the learning process by which the task can be 

mastered; the other to eo-nta.in four teats., as simUar 

to the tasks 1n the first group f\S posaible, except 

f or the introduction ot certain eletnenta wh1oh would 

allow of more achievement learning. It may be argued. 

that 1t ev1dence for generel learning ability 1s being 

sought , and 1t high ool.":re1a.t:1ona atte found. by this 

method;, this may be due to the s1m1lar1t:V ·Of the 

tasks ohosen. Howevett one task ia s1mUar to only 

one other, and if these are the only two tasks which 

oo:rrelate highly with each other, then obviously a 

case oanno• be made from thia for a general learn1ng 

ability. High correlat1ons between disparate tegte 

are being aough,, and thelfflfotte tht four individual 

tasks w1 thin each group W$1'8 made as d1f:fex-ent from 

each other as possible. 

The first d.1Y1sion within each group was 

into «motor", e.nd1 what fo!' laok of a bettez- tel'm 

the writer has called "mental" tasks. fwo moto~ 

and two men ta.l tasks were chosen in eaeh groUp, the 

trpe of operations involved in th& moto~ taeks and 

mental tasks 'be!.nt as different as poas1ble. If 

any oonelation is f'ound between the di:t'ter&nt ta$k8 
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1n the tao111tat1oft group, say, it must be assured that 

this correlation 1s not merely due to the s1mila~1ty ot 

the learning tasks ohosen for that section. 

Considering these points a aoheme was drawn 

up 1nto wh1oh tha tasks chosen had to :tit bef'ol'e being 

deemed suitable. 

A. Faoil~tation ~asks. 

l) A motor task. 

B. AchieveMent Taska. 

(Achievement Tasks being aa 
similar to the fao111tat1on 
tasks as possible, exoeut 
for the fact that they 
offer more opuortunity for 
eduoing relation-s and 
correlat~e). 

1) Moto~ task s1m1lfir to 

A 1) , gi v!ng e.n oppol.'­

tun1ty for relation 

eduction. 

2) Anothe~ motor ta•k, 2) Kotop task e1m1lar to 

involving as different A 2). 

as posa1ble a type of 

ooeration from A l). 

3) A mental task. 

4) Another mental task, 

involving a different 

type of operation 

fx-om A 3). 

3) Mental task similar to 

A 3). 

4) Hente.l task similar to 

A 4). 

A soh~me for the oho1ce or ~arn1ng TA!k•~ • 

Four taoil1 t at1on t~sks we~e then sought, in 

whioh no "system"' was pre•ent as an aid to learning, 

10 that the learning would be largely dependent on 

retent1on 1 obtained by rEpeating the task, until euoh 

retention was acquired. 

In the aohieva~nt tasks an attempt was made 

to 1ntrodttoe & def1n1to but fa1rl7 complex tt system" 

into the material to be learned. !he learning would 
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then depend on relation o.nd oorrela.:te. eduet1<m (plue 

retention). 'l'he learning however should be gr~duaJ., 

thereto~e the system was not to be ot such a nature 

that onoe it had been detectC)d, the task oo'Uld almost 

hmted1a.tely be perfectly p~rformed. If this had 

occurred, ou~"'vee of the type indicated in Figure l 

would. have been obtained - a curve in which the initial 

time was long1 but once this had been oompleted the 

subnequent times we~e near the p.hys1ologioal 11m1t. 

Number of tr1ela. 

FIG. 1. 5HOWING TYPIOAL LFARNnHJ CURVE 

FOR PROBLEM-BOX MATERIAL. 

As has al~~ady been pointed out 1n the previous 

oha.ptel't, this type of ourve wo-u.ld be very hard. to 

compare with the t:rpe of ourve expected f'rom the 

fao111tat1on tasks, where the times would be reduoe4 

gradually - a bit more rapidly at the beg1nn1ng than 

the end, but still gradually. As Hall (23) points 

out that the first triala of alntost any learning 

tasks are noto~iously unreliable, it was dee1de4 

to ignore the scores obtained on the initial trials 

1n this investigation. It the initial time we~ 

ir'nored in a curve, such as ahown 1n Fig. l, the ou:rve 

would become mean 1ngl.ees , and could not be compared 

w1th a more gradual type of om-ve. It waa therefore 

felt to b~ important that the aoh!evenent taSks be 
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ones which could only be l t.arnt gradually. !his 

meant that perhaps more than one "system" had to be 

introduced 1nto a t ask , so that the subJeota• t ime 

would not dron too suddenly, onoe the system had 

been educed. 

•rhe experimenter tried to gua:t'd against 

the poas1b111ty of the achievement tasks being done 

by tho fao111tntion method, by pointing out that 

~here was a system, and that 1! this oould be educed 

the improvement that would show Up ' would be greater 

than otherwise. As the fao111tation and achievement 

tasks were being lcept as similar as poae1ble, it was 

found to be almos' impossible to devise tasks that 

must perforce be performed by the achievement method. 

B. Teste all measurable 1n Time Units. 

The tests were all chosen so as to be 

measurable 1n terms of the same un1t 1 as it was f elt 

that the low correlation coefficients found by previous 

1nves t1r;;ators, may have been ps.);'tly due to differences 

in the unit or meavUl'ement used for the differen'b 

testa; to~ example, decrease 1n the number or errors 

may have been taken as the 1.nd1oP.tion ot l earning in 

one taek~ and in anotheiJ time may have been used·a8 

the unit ot measurement. The correlation between 

these two taBks nay be lower thnn that found by using 

the same unit of measurement for both tests. 

It wae considered that time •ould be a -
suitable unit, as tasks oould b~ devised, 1n whieh, 

by merely lengthening or shortening the amount to be 

done in each trial, the time taken for a trial on one 

tesk could be directly compared with the time taken 

on a similar trial, for another task. This oould 

not ue done o easily usine errors, or amount done 



per trial as the unit ot measuremen,. 

Time affords a tine~ measure ot the learning 

going on, than does numb~:P ot e~:-ors, or even amount 

.done per trial. One can see how the gradat ions are 

finer, using time rather than e~ra, 11 one oonsiderl 

a hypothetical subJect's pe:t'.t'ounance on a maze. She 

may go inw e1gh' blind alleya on three suocessive 

trials, but the time taken fo~ those three tr1els may 

be 34 seoonda, 29 seoonde and 25 oeoonds, which shows 

that although actual erro,s we:re not be1ng eliminated, 

ilnprovemen" must have been taking l'~laoe 1n the subJect• s 

method ot running the ma.t~, whieh should su:re 17 be 

aooount.ed tor1 1n the measure used, and time is the 

measure wbieh would aoeount for this, while number of 

e~ors would not. 

!her e are oe:rta.in objections to using time 

as a unit ot meaeurement. A subJeot may take auoh 

a long time over a certain trial that for purpose• ot 

comparison it 1• ha.l'd to knt>• how to deal w1th her; 

whereas it number or errors 1s th& un1 t to be taken~ 

a subject cannot make more e:rrolts than the nature o'f 

the tea~ material afforde. This app11e• particularly 

to mazes. Also, if an1mal• are being used a• subjects, 

time 1s a very unro11~ble measure to take , as the 

animals may curl up and go to sleep dur1ng a tr1a.l, 

and time t~~en would be no indication of its knowledge 

ot the maze. 

The amount done in a oerta1n time is only 

applicable to oertain k1nd.s or material and could not 

very well be used 1n auoh n. tt"nk a.tJ a maze. E'fen in 

test m~ter1a1, vuch as a fom-bo'"~.rd., t 1me t aken for a. 

complete tr1al 1a a better unit to use than amount done 

in a certain time, as oerta1~ ,1eoes may be more 

difficult to fit 1n than other•, and therefore a 
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record of the number ot nieces f1 tted in, may not 

always be a true record ot th$ improvement which 

has tak~n plaoe. 

Using time as the unit of measurement 

meant that a.ll the tests had to be g1wn as individual 

taste~ From the point of view ot amount of tim.e taken 

for t '9st1ng. this 1s a drawback. In this 1nvest1ge.tion 

two hundred and ten hours ot testing had to be done. 

It may also be al'gtte.d that conditions oannot be kep t 

as constant tor a l arge numbor of people as they could 

1f t he tests were given to that number as a group. 

This argument oan be outwe1ghe4 by the fact that 

people ~s~on4 very differentlY to the group situation, 

and, ll'hile everyone is being treated. in objeetively 

the same way, this way ~ay st~ulate some peopl$ to 

react to the beet of their ability, while others may 

bocome over-motivated and not show their true amount 

of l earning abilitr1 due to emotional faoto~s. In 

the individual testing situat~ on t.he eXperimenter oan 

often d.o ouch to calm dolm an ~"ver-exoi ted subJect, 

and w1 thout the p~esenoe ot other peoplt do1ng the 

sane task, excessive oonati0n uoes not so often ooour, 

and p~ove an interfering factor. 

0. Choice ot Tests. · 

Many test; were considered and tried out on 

a few subjects, before ~ ibht teat s , which seemed 

e tltable 1 uor.~ chosen. l!uch U.1ff1culty was expel-1enoed 

in getting teete that were not too di:f'f'ioul t, and yet 

not too easy; tests 1n whioh auff'ic ient improvenent 

occurred fo't' most of ·uhe uubJcottJ, over ten trials, 

and t eats ·,vj,ioh ena.blad a. subjoot t o do ten trials 

on tw1 test £ ~ dthin a fortytive minute period. In 

choo"1ng the .fac111ta.tion t ests , a oona1derat1on 
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~rhich intluenoed the oholoe a great deal, as that 

the teste ohosen had to le convertible into tasks 

involving lJOl .. e e.Chie vement by the introduction O'f 

a system tr~t would msk~ l~arning poL 1ble by the 

· duction of relatione e.nd correla tes, and not so 

de~endent on repetition. 

a ) otor task involving rao111tat1on. 

1ollo~1ng he pl~n on i1a -;e 40, the in­

vestigator first tr1oi to find a suitable motor 

task, involving mainly facilitation. It was thought 

tha' t~a:cing : a Sillple tie,ure, parhnpa blindfolded 

would be suitable. The aubJcet could be given a 

boa.x>d 1n which a groove, uoh o.a al-town in Fig. 2, 

had been out, and be required to traoe this with 

a s tyl u• 1n the ehorte st pos£ible t !me. 

FIG. 2. 

There :re no blind llc;ya into ~h1ch the subJ "ct 

can go, ~herofore improvement w111 be due to i ncreased 

facilitation 1n trnoing the f igure acquired by mere 

l"etoetition. This appeared to be an ait11irable test 

1n Wht0h fac111 tati!)n would have been mainly involved 

1n too l ee,rning p~ocess requtrect ac'h1evement probably 

cnl;r playing; part 1n the fil.'st trial • It wa :felt 
. 

however that the task waE of such a aimple naturo tr~t 

improvement ~otud not shor. up over ten or fifte en trials. 

From this !dEJa o:f' n simple figure groove, 

evolved. the idea. of hav1n"1 o. naze . !he maze had to be 
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one which did not llo• of muc~ ~pat1Rl relation 

eJ.nc tion th€'refcre a linear ~ r:~.s decided upon. 

The ~a7.e t~ok t~e fox~ of n ~ove cut in wood, the 

aubj"'Ot being required t-o trace t he r:.e.ze blindfolded 

'"1 th n sty:tl.1.o. In this t~ek the r:u'b jeot had to 

lea~n &· sequenee of noven~nte , 1n w~oh there wa# 

l.ittle &pt\t1t'l.l re1ntlonship to be eo.uoed. Furtho,_.... 

~or there was no ~y~tem &vch AS two moves to tho 

r1ght, fol 1.0\7ed by two move.s t " the· l oft ~bich would 

help the .. ttb j e r·t 1n le>arn1ng. 

'l'he nn1 t of measu~~xnen t vould be tine, and 

j nprovernent s~owed up urttil the end of tit-teen tritl.lS 

in th~ subj~ots upov whom this test· was tried out. 

b) Seoond Ptotor ~ask , .. !nvqlv1ng fao1lita.t1on. 

For the 8econd motor tank, 1n order to get a 

test involvtng a di:ff'erent t;r11e ot oneration from mate 

tracing, a task involving more me t1pula t1on was chosen. 

I n this conneot iryn marhle sorting, binding 

leccano bars to~ther with eo~ewt=-~ nd nuts, ·the Witmol" 

cylinder teot~ s.nd the Oorne"'..l torm-board were all con­

sidered Rn~ tried out on a tsw subJects. None ot these 

see~ed suitnble as the testa either off ered too great 

an OPI'Ortun1ty for relation ed.uc ti"n or else improve­

ment ceased t o show up ~ter the third or fourth trial. 

One of the testo used by Hu~band was spool­

pv.oking, in which the subjeot picke<l up 011e &pool wi th 

each hsnd 'lnd place<1 them on a trR.1· 'fwel ve epools 

:filled one tray a nd. five t1•aye const1 t uted one trial. 

Huaband only gave hi s oubjcota five trials nnd it \Va.s 

f elt ti-Iat it ten trials wero ei,ran il'lprovement m1ght 

ocnae flS in marble-oorting. Spool-pa.eking sugge£ ted 

~lock-packing, end the block- packing section of the 
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Detroit Kanual Ability test was tried a• ~ learn1ng 

experiment, the subjeot pa.ok1n'"~ the blocks blindfolded 

and using her lett hand. Although a fairly steady 

1mproYement ohowed up, 1t was vert~ slight. The 1dea · 

ot having different sited blooks then ooo~ed to the 

writer, t~e blocks always to be placed in the sam~ 

position on shallow tray. Achievement w~uld 

probabl1 play quite a large pa~t in th1e test durlng 

the first couple of tr1ale, but once the positions 

had been memorised the improvement would be due to the 

fac111tat1on tak1ng plaoe 1n repeating a sequence ot 

movemente in a certain order. 

o) A !&ental i'aak-Faqi+1t!t1q_q, •. 

Le&~ing some meaningless material by mere 

repetition seemed the obvious test 'lo give tor a 

fao111tation learning task involving mental aotivit,r. 

Non~ense syll~Plea appeared to be usetul material of 

this meaningless type. Learning a list of nonsense 

eyllabl&8 by repeating the list n numbe~ of times would 

not give a ourve, with time as the measure ot improve­

ment. In o~der t~ eonvert the material 1nto a task, 

such that time eould be used as the measure of learning, 

a mental ma$e was devised. !he syllables were ar~ged 
• 

in sets ot fou~, one syllable 1n each set being the 

eorrect one, whioh the subject would learn by repetition. 

The form ot presentation and the form of reaction 

required ot the subject proved to be problema. Visual 

presentation on typed sheets \as finally decided upon. 

AtJ regards the subject• s rea.ot1ons, a board arrangement 

was considered 1n which holes were bored, four holes 

representing the four syllables in eaah set, the 

eubJeot being required to stick a stylue into the 
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hol~ oo~re~ondi~ t~ tho po 1t1cn or ~A co~ot 
syllable. If th1a wert' done nn elcotrto o1t"'tt1t 

ould ~u C<"Spl otcd and a. bell would l'lntJ. A 

talk .tnvolv1na ~ipul tive &b111ty m to be vo.ide4 

1t wa:'l deci~()d that ~'11s scheme nerel1 ~vo the ten 

a ~s&udo-so,.e-ntitio 11" n~ that t'lC ®bene of lotting 

th aubJeot .road the ;tllablea aloUd, the t ~lel'inOnter 

· an.ylns ttfe•tt t'tior the O()rftOt tl'/. ].able 1n $Oh llne 

bad b&on read" be aao~1te4. lfh~ orl1l1o1sm ot 1il\i• 

n~oedl 1l'l w"'iol.l ony be put t~ is tt:-t the subJ JOt 

'\1111 1n¢l"ff Jle her l'*GadJ.filt'"t'at8 1 0 that tl\4) t.1®4 

r&oordEJi -will not be a tru9 ree"l'd ot tn. l e u-ning 

taking plaoc. ltowevel' 1n 1 ~m1na a. ntu~e the sub,oo' 

1m·n'OV(!J 1n h'r m m1pulat1on of the .. tflus l'C\md ~the, 

a" woU • 1n h&:r knowla~ ,..:t the dl.l"ect\ un of the 

o ,~reot patb, thot"J)fos-e 1nol'OaM 111 reading ra'tle 111 a 

non n1e ytlabl maze· oan he ()sjt p ~ 1 th 1norease 

1n r tt of moving A a1l:rlue 1n n g.roove r\a$0 .. 

In order to obv'-"to thft pos.aibili.ty ot tho 

Bubjeot merely leGrning t"- vlaee l¢oat11ln of the 

ayllablo nd not the no~ oyllc.ble co~ofi ln 

eP-eh line • 1t •• 4eo1ded that th BYllablee .hould 

bo ditteren tly arranged 1n l t.t.eh lins tr'om tl"ial. 1:o 

trial. l'U?lthor detail• to how tho t ·est was d~ 

up 1¥111 bo found 1n the ne::e't obAptcr. 

d) ,tlftOOJ!4 Kont~:l , t1@1& - ~·!a1+1¥!1@· 

For th1a pv.ri_lCHJe a ubet1. tu tlon t . st as 
cb<la&n , t~e 1n euoh s. teet a. BUbjaot leama l1h1oh 

nur:2b ~ ropree~nt wh.ieh l$ttern, "\11d • orta so ~~.nl.:y 

th!>'1u~ . t'a!'l&&.todlY ':trl. ti.ng 'lt'f!l down. Ot 0(\Ut'-lft a 

'"t'lb t1tut1on test 1nvclvoo 01"9 hVt th1a t~ ot 
'" 

f c1l!:t-.t1o.n, 9.· at the bonJ.Min~ ot the trst the 
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•qbJoot is ma1nl7 l~ltl.l"ting the poa UJ1ttntJ f'lf the 

letf;et'R vnd "ltrtbar j o l;hA.t ho cmn X't)~r to them 

Q d.•}'tlY ~1t~ out loo ·!n-., 1rht e.~ ~ne tl o 't1ne ot 
the ,_,. f, Eit. c ,., ttmo hu 1··l~ ~ tr ~1r'.4 n r:1 ve11 !.e ttor. 

Other t)"" .. o ot JJ~nt~ ta..c1lit~tt~.~·n tn. .1ta ae eel too 

s1m11~~ to t~~ ment~1 ma~o twal ~~~ tb~reto~e aub­

Stitu1t1~ -,; at · I(I}Oidwt tlf' n. 

e) !, ~otol'¥ 'i!tl~t .. :t~':t!l'"ll~i£ AgJ;l~:VCflOnJ~. 

To oorretr .. l~n<. witl tl'-e l:tn ll.'.t Dtl.Z()1 a mae<C 

M?1.r18' Ot'O spo.t1al Ml&tt ). ahi~s .$ cbo'lel\ . !l'be 

p ee ~s were of varying Jc!\~h nd the g-ena:ual 

dl N'<SfJ1or;. ot t"~ Ot)J't-eQt :Qath or. .• :e« oono1der :bl Y .. 

8!) t ~tt tm t1al t.1nd diroet' 'Jttal rel ttonahtp• nay bo 

ettuo~d ; 'tnd. the eCluc tion ot thfttG r ll.\.t1on.oh1pa 

rrnu1 d na1n17 o?n.at1 tute the l t1.min1 ~qu1re4. 

t) ~ .... ~~.P.!L~o~ar .t'1·!1t&-~l.oj!J:!JI 

A,oh1QJ.!went. 

For the sooond tUoto~ t&a on th Mh1evon"nt 

f'1do ; \t c.& doc~.ded not to l nvo a fw.t:it; to~ ablil~'l' to 

tha 1 "O'k-pe.o~"inE ~ ~ ~ 11 tM other ta.Dka on both 1des .. 

cor\"e ondod VCf.'Y olr ~ly. the Ooltlell .Fo.rtt-b0!4rd and 

· l 1tt"''r-dr 1ng ttare botl" oonridor&d t hut it se rJe4 v 1'1' 

:haJI( to dac 1do lhetlte-t- t..l-te aD!ount of ol"dewmon 't noes1bl.e 

1n theM two testa a' 8l)Y r-;r"lattlr ~hr.n. that \lf:111mt4 1n 

loarn1n~ to "'nol 'hlooksj nd tho~forc the .. e tests d14 

not seem aui table . 

A 9a.r ~o~t1rs eltrer1.taent, ··s ~·ted by 

ootttOa-th ( 81 , pg. 16(1), in whJ.ch the onrds lmve to be 

sort-,4 \r.t n\~nn-h{')loa, tJ oontd.a.ona. as a ou1table 

oto~ taSk 1r,volv1ng ~oh1eve~Ant. fhe nrrangemcnt or 

the n'Urthorl of too p1e;eon- hole 1 tJl o'vld have a oyettm 

40. 



and the cards 1hould alwaya be stacked in a definite 

order. This task involves a somewhat s1m1lar 

man1pulat1ve ab111t;r to blook-pa.cking; the improve­

ment in the card-sorting need not be mainly dependent 

on the improvement in manipulative ability and menor,y 

or poeit1ons, a.s 1n blook-paokirtg, but oould be due to 

eduoing t he relat.1onsh1p8 ·afforded b;r the M'rangement 

ot the numbe ra and the ea.N.s. 

g) A •~ntal TaSk, tnvolvtag~ah1evement~ 

Corresponding to the nonee11se syllable 

men'tal mazeJ it was quite easy to devise a s1m1lar 

waze, in wh1oh a system whereby the co~reot syllables 

are to be ohosen was 1nt!'oduoecl - tor example, eve17 

correct syllable oould start w1th the same consonant. 

In oJ'de~ that the 1mpl:'owment would not be 1lo > sudden 

once the system had been educed, it •as deo1de4 that a 

d.1ffettent syatern for eaoh set of :f'our lines sho'Uld be 

introduced. 

h) A Second. Uenjal Tae'k, ~-v:,olv>inB 

Aoh1,e"'e!Jlent. 

Corresponding to the first substitution teet 

another substitution test was devised. with a. system 

that could be edueed. !t was difficult to find one 

eystem long enough to cover more than n1ne figures, 

and !t wa.e felt that if only nine figures were used, 

the$e m1ght be learnt by the facilitation method 

before the system had been deteoted. lt was again 

deo1d.ed. to introduce different systems, foUl' f1gu~s 

having one eyst~m, the next to~ another, and. so on. 

!he systems wh1oh W$re finallY dAV1Bed for 18 figures, 

wh1oh were not e%aotly "system8" 1n the truest ~ense ot 

50. 
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CHAP~El\\ V. 

AQUINIS~HATION OF !ESfS. 

A. . .!lieJ~ots. 

As subJecta in this ~sea.roh 70 women students 

ot ithodee Un1ve:re1ty College betlf('}en the agea of 

se•en'Ceen and. twent:v•thl'&e 1 were used. !hese students 

were all volunteera. Fortr-t~o of them were tollowing 

the t1rst ;rear Q0\11"88 tn Psyehologr~ and the ma.Jo1'1ty 

ot other subjects were also unde~raduatee • 

. ~· ~hen !£s1ls 1e~e _igen. 

Eaoh subjeot oame to be tested. 1nd1v1duall7 

1n a Slll$11 l'OO:m 716" x 9', whioh contained. two oha.1rs 

and a tabl~. The room waa bright and well ventilated. 

Eaoh eubjeot was required to Gome to be te sted four 

timet for a 45 minute pel'1od. 'l'wo tests were ad ... 

ministered to ea~h subJect during eaeh testing period. · 

A "mental" and a. "moto~w task were always given dur1ng 

the same testing period~ to minimise the effeote ot 

boredotn and fatigue on the ~sulte. The te1!4te were 

given 1n the tollow1ng order : 

During Testing Pe:t'1od. I 

Du:r1R8 'resting Period li 

!est I - The Linea~ Maze. 

~eat m - Substitution Test A . 

fest :0: - Blook-paok1ng Test. 

(One week later). Test IV • Nonsense syllable 
Maze A .. 

Forty students were tes~ed d~1ng the first 

two weeks,. ne.mely May 5 ... 10 and liar 12 - 17 ~ .1941 and 

thirty during the weeks May 19 • 23 and May 26 - 30, 

1941. 

The rema1ninr fou~ tests were administered 
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about three and a halt months late~, 1n the folloWing 

manner : 

During 'resting Period m - Test V - Maze 13. 

During fest1ng Period IV 

(One week la.te:r). 

rest V.OC - Substitution 

fest VI 

Test B. 

- Oa.rd-sorting 
Test. 

!eat v.oi - Nonsense syllable 
1Ja:ae B. 

Aga!n forty students were tested during the 

first two weeks, n~ely August 25 - 30 and September 

1 - 6, 1941 and the rema1n1ng thil'ty during the weeks 

September 15 - 19 and 8e-ptembel' 22 - 26, 1941. 

As tar AS possible subjects oame on the same 

day or the •eek, ~~d at the aame time tor successive 

testinge. 

q. InatrYOtions •. 

At the beginning ot rr'estlng Period I the 

tollow1ng general preparatory re~arks we~ made to 

e oh subject : 

"This investigation 1s designed to studJr 

the relationships between various k1nds of loarn-

1ng. If t he results are to be any good, you 

must apnly yourselt seriously to learn1ng oaoh 

of the ta~ks oet you. Iou must underst~d that 

none ot these are teste of intelligence. and 

that we are not interested 1n eompar1ng your 

learning b111ty as a per aon, with any other 

student's leal"tt1ng ability. A person who shows 

a low le~rning ability 1n one ta~k may show 

high leat-ning a.b111ty 1n a.nothfilr; and low 

learning ability 1n any task doe~ not 1nd1oate 

low intelligence. Thoretore apnroaoh these 
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taskl slmply as studiea or your prog:rtess 1n 

lea~n1ng;_in a. numbet~ of different situations. 

We are oonoerned with discovering certain 

general theoretical rela't1onsh1ps, no' w1'bh 

d.i eo overing the be at or poorest leartlere. 

Liaten oare~Q11Y to tlw 1netruot1on8 in 

all oasea; and t~y to tollo• them as closely 

as possible. I n a.l1. cases you will be given 

the signal "Ready • GO"; start as soon as you 

hear GO. 

Please do not discuss op evan mention any 

ot the teets to anyone 1 as this might invalidate 

someone else's resUlt•·" 

The actual instructions for each test ~re 

quoted 1n t\111 1n the previous chapter. 

Apart r~om asking eaoh subject to ~pply 

he~self seriously to learn~ each of the taske, no 

incentives •ere used and the times recorded tor eaoh 

trial were always hidden from the subJect until th& 

oo~pletion of the test. 

1), ~eoor-11;qg o:t Resq;J,ta. 

For reoord.1ng reaults it was found most 

oonven1ent to use oards ew x 4" which were cet out in 

the fbllowing manne~ : 
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A. Pre~!gus Methods ot Measuring LeArntn,g 

~111tf..:. 

!n the nrevious studies into the inter­

correlati ons between learning ahil1t1e& 1 the 

1nveetigato~a do not a~pear to have paid much 

a.ttiention to the wa7 1n which they Judged such 

ability. Hall (~3) in hte atud1" uaed the total 

time taken ana also the time d1'fferenoe between the 

first plus seeond and the thirteenth plus fourteenth 

tr-1alt; while Husband ( 30) took ai!J hie criterion of 

learning ab111ty the total t1m.e taken on the assumption 

that everyone started with about an equal skill. Both 

these measures eerta1nly g1 ve some idea of the leam.1ng 

taking pl~ee; but a 'tery oketcey idea, stressing 

different e.speete. One need only think of a few 

hYPoth&t1cal. oases 1n order to see the many factors 

wh1oh both investigators are 1gnor1ns. 

When t1m.e-d1fference alone is being tak.en 

as the measure of learning abil.ity; the wa:y 1tl which 

that time has been reduced over ten trialB, say, ie 

not taken 1nto aooount. Surely a person who reduces 

hie time greatly dur1ng the first couple of trials 1a 

a better learn&~ than one who takes nine or ten ·trials 

to reduoe his time the same at:tount. 

D1agrammat1e&lly repttesentecll (see F1g. 12}, 

eurely A is a better learr.:er than B. 
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~ V\) ~ 
l t\ ]) 

No. ot ' ~ '3 tt-':i" b 1 "ij '} to 
No. ot I .2.. 3 'r s b 7 

trials. trial e. 

FIGURE 12. (See Text). 

By merely taking Time Difference into account, they 

would both be r eearded as having equal lea~1ng 

ability. 

Using Time Difference (TD), al so favours 

th' person with a poor initial (high time) score, 

1l ~ to 

'• ao the pe r non whose first trial hapnens to be good 

is nearer to h1s ultimate limit, and late~ 1rtoremente 

are achieved only with extreme d.iffioultr." 

30). 

(Husband 

Hunter (29 p .554) emphasises the same point 

when he wr1 tee: "As the limits of achi evement are 

reached, and pnrtioularly a s the performanee 

approximates a phys1olot 1cal 11mi t 1 the additional 

increments of s.ooompl1shment becomo more and more 

difficult t o attain.ff 

Husband's method of using the total time 

taken, overcetmes &orne of theae d1ff1cult1es, b '·t there 

are also c r1t1oisiaS t.o be levelled against th1s method. 

In ef:teo't what Husband ia do ing, is taking 

t he total area unier the cuMe , and saying t hat the 

smaller this area the better the learning ability. 

se. 



G) 

a 

No. ot trials. • l. 3 ... ~ ~ , 't 10 

Jt"!GURE l~. :U!A.GRAJ.f SHOWI NG T!IE AREA EWI NG 

00l~I0~~D BY HUSBAND. 

If t king TD t~vour th~ per~on with a 

poo~ initial sco~ (high time eoore), this oethod 

certainly does not: 1n fact, the better the initial 

score (lou time score), t he ~aller the total area 1• 

l1kPly to be. Th1s method of meaourement does not 

seem to mon ure ,l.~a.rn1ng ab111t"Y aolely, as one • a 

in1.t1o.l perfomBnee on the task (which hns rothine: 

to do w1th l earning ability) affects tha results vo~y 

gr atly, as can be seen by rera~d1ng the curves shown 

1n figure 14 •. 

50 50 

40 40 

30 30 

e:: 20 
! 
E-f£0 

10 

No. or 
trials. 

10 

llo. ot 
trials. 

B. 

By ueing as the or1ter1on of learning ability 

total time taken, A would be the superior learner be­

ceuse t he a rea under the curve 1e snaller than B1 s. 

But tar more 1mprovemont has taken place 1n B's case. 
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~ til 
E-t ])l. 

TU 
Al\4 (b) , ......l utd bo (J%'86ter 1i 

J .. l 

(b) 

(b) l bO n 1: l t ., red,.te · 1 1. t't:Ut1ng 

\11:1 .!a]. SQ!'>ft 

1 rttltlg a.bllltY 

·Should be ;~ tetf. Xn ~11' o reoodr thiP, e-

ou.ld b 'tr81ght & 

~! th~ 4 l ~d 2'0'8'Ul t. 

(o) r~i! . 
At· x- 'Dt7ln - ~l' 1\ypo b.1. t\e~l ~UJ!I'V68:t 

f.O\U"\tl. t t r ,;·~1 ' 'VC the Q "' "" .11 ble 
UT' 

c r'lnt.t 1n th . 1 't't o~no1J. ()lt" ,r <I n. th1 'torr rtlln 
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1\ (AREA 
100) 

30 ~+-~~-----------------------~ 

Q) f 1:, 

~ 20 H.----++--=~~---=-.......:........::..::=~=--__,;., 
I I 

~(AREA--------------------~ 
___ .lG:,o) 

lo. ot 11"~la, 

!Jotjl! a-~:. 

Oon 1 &.r ht ~n · tioa.l ($\\'CW e ~o m 1n 

11gutae 20. 

~amlng ab111cvf n · eur-e 

• 

• 1pt\ng tltte dlftorono • ey 

. J&l'nine. b1l!.ty, 
t 

..,<'·t;;. I<' .... X*&d. by I f:,: 

A(4•0); n{o11 o); n Ca<'l); r.t(9• ). In hi(f <'f"OO c 

thma up aa a poo~:.t~ loo.mc~ tl 11# ,~ut u ... · heon 

hlt3 to l'eO.uoe Ma tine .01'!'0 "'ltlp ll -Ol'Ol' 'on t~tnla. 

Using 'iiJ!, t • rt1 ultfl aft A(OO), 1i(e70), (35!5) 

w(4aa) • ~ t e ·tc .. \.:11' ~o. e SO to OOnUt" 1n tho13;t 

oolM;'Oot Wdcf t ab111tr. bUt o s not, ~ 1n puot1on 

'lf th ouT~Ven, b& t~o t1. I;) n. . h~Od a leattrtttP 

e A. :m4 1) o t ot e o t r 1 · 1x. t1tltl c;ood a 

to., 11'\lGh by t · 1ng th1o fot'mula.. . l y uoiftg.Jfif' 1 "~Jh~ 

f t. lloY!.n.(j· lPe "~ts ·tv nt {n. ), D(l!h4) '(l.f\•0) 

• 
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and D(22•0), which would seem a fairly aoourate p1Ro1ng 

and spacing of t he ~e pective le~~ntnr abilities 

represented by the fou~ curves. 

The cr1t1o1s'1 that oan be l~velled against 

th1a form~l is that !D Pa now beon wt 1ghted to such 

an extent that annlying thie formulP to the results 

makes 11 ttle ditferanoe to the rank oM.er of thl$ 

8\lbjeote., fro111 that obtained by using '!'.0 as the 

criterion of lea rm1ng a.bi ity. !he ~nk Ooeff1o1ent 

wae found betweQn the vwo methods of measur&ment using 

the first twenty subjects. Using the substitution 

test A, J was • 99 1 and on t?e blook-paok1ng t ·est · / 

was •95, w111ch seems to show that this er1tic1sm 18 

juet1t1able. 

(d) Tu2· 
AXI 

:f'o:rmula.. 

Neithe~ T~ nor J Tf~ ·, seems to ~et over 

the d1ff1oulty quoted by Husband. Both meaa~a 

seem to favour t .e · 1ers.;n ith a poor initial score 

(long ini t1o.l t ime) , anu the pa~son v:hose tirot trial 

happ .• ms t o be {!oo4 1 doe s not have a. chance of showing 

up as a. good. learner, n.s he 1e nes.::- t o hie ultimate 

limit, a.nd l at er 1nor~.'lertg ,tte ach1e"fed only with 

ex~reme diff iculty. It wo.s -';he:rc f cre f elt that the 

initial .. (or ~eaond) score should omehow be introduced 

into the f ormula , 1n Puoh n manner tP~t the person with 

a short 1n1t1al t ime would r.a1n by the 1nt~oduct1on1 

and one with a long 1n1 tial t 1m.e wou 1 d sutter.. ! .t 

initial t1me (re~raoonted as I below, and meaning 1n 

ea.oh case t he tine for t he second trial on each test 

as t he first trials have been 1snored throughout) could 

be introduced 1nto t he denoo1nator of the formula, this 



would mean t ba.t the smaller 1n1t1nl time woul d give a. 

la~ger ratio and therefore a person with a low ini tial 

time would have more chanee of showing UI> a.s a good 

learner. In this connection the f ormulae TD2 , TD 
I+ t A + I 

and TD2 were o<>naidared. 
I"Xf 

Before deciding which or these formulae would 

be the 'best to use~ eight subjects were ohosen from 

Substitution ~e3t A1 on qualitative grounds, and ranked 

in learnil1t? ability, judging this from an 1nvest1gat1oA 

or the learning curves obta1ne4 and from observation• 

made while they were performing the teste. By this 

method t h ey were ranked in "cbe :f.b llow1ng ol'"d.eF. 

------
Q,ualita- fr TD2 '1'D2 Sub- t1ve Using D T1) 

jeots Estimation TD T I+! I+ I XX! 

K l l l 1 3 1 

R 2 5 5 5 l 2 

l? 3 4 2 2 2 3 

M 4 2 3 3 5 5 

u 5 3 4 4 4 4 

F 6 6 6 e 6 6 

H 'I ? 7 ? '1 7 

VI e 8 8 8 a B 

-
TABLE 3. RANK ORDERS OF EIGHT SUBJECTS, USIUG 

4 

Using these e1ght subj ects TD2 ranks them more olosely 
KX! 

to the qua11 t n t 1 ve estime.tion t han do the formulae f.P2 
A"+ I' 

and TD • 
J.:+'"Y 

Tlle Rank Ooeff1oient wa.e found betweEtn the 

TD2 and. rrD methods of raea.surement, us ing the first 
I x :t 
t wenty subjeete on the subat i tutiop test A. On th11 
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test/ was · 93 and on the bloek-pa.ok1ng test f was ·73. 

/' wae e.lso calculated between Tl)2 and JTD3, b e ing 
Ax I J T 

·96 on the $Ubat1tttt1on t@st, and ·B7 on the block-

packing test. In both cases the Rank Coe:f'f1c1ent 

is highest between 'fD andfTD3 , being 1n one case • 98 
. T 

and in the oth&l' •95, ":lhile 1 t 1s lowest between 'll> and 

TD2 b 1 gg .-.~A ·?3. I X f' e .ns. ~ ~~~ 

Oan we eonelude trom th1s thatJ T£3. do~s 

not differ {~re~tly trort plain 1'D as a measure ot · 
learning ability and tha.t ranking sub,1eots by th11 

method w:tll give virtually the same results as using 

Time D1ftarenee? !he faet that TD2 doe~ no• 
· 1\ i X " 

eor:relHte ao highly w1th e1 ther of these nteta43uree may 

mean that it 11 taking aooount of mo1~ factors, auoh 

tte th~ shape and ·ooa1 t ~ on of the lenrn.!ng curves 

obtained, end i e therefore a better moa.su:re ot leam1ng 

ability. 

T., show the 1nm:rovomcnt o·f' th$ TD2 :fO'"mul ... .. I f :t ~· ~ 

ove~ fD, con 1de~ the following two sets of results 

whioh were obtained on the lia.~e B test. 

A B - -
l. 34 .. 8 113.7 

2· 20.a 22l.9 

3· £4 .• 3 190.8 

4. 23.0 105.1 

5. 21.7 39.$-

6. 19.0 ·64.4 

7. 16.3 49.0 

e. 16.1 91.7 

9. 15.5 32.0 

TABLE 4. BtS,TJLTS, 0~-TWO STmJ'ECTi ON MAZE 13. 

(fh$ firs~ SC:O:t'eS in eaoh oase have been omitted..) . 



A has a. TD ot 19.3 seoonds, while B has a 

TD of 91.7 seconds. From this criterion it would 

seem as if B were a better learner than A; yet tr:om 

observations made by th& investigator •h1le watoh1ng 

the two subjects doin.~ the test, it was obvious that 

.A very s-oon :formed n 1dea of the correct path tltrough 

the maze, while B had little idea or the tl'Ue pa.th, 

even afte~ ten tr1~18. If the TD2 formula 1e 
X'xY 

applied. to these two sets or results, TD2 for A 
I x! 

comes to •2099, whilo for D 1t is •0948. This seems 

to be a mo~ just vetlection of the relative learning ' 

•bi11t1ea of ·the two subjects than the results obtained 

by uaing !l). 

io ,, 

u,. 
fi~ 

.... 
· *' 

"' zl1o 
8 1/~ 
IU 
V> IOfl 

l 'fO 

~ '0 
j: 10 

"" 
So 

40. 

J 

:ID 

•• 
/ 

r~ ,oA .._'>. ~ 7 ~ <t 

FIGURE 21. RI!l'RESENTATION OF THE 

LEARl!ING C~VES OB!AIN;FJI? BY A AN]) B.,. 

on n~E :e. 
Are th& correlation coefficients low due to 

the fact that tho TD method is an uneat1-sfaoto.ry means 

ot measuring l earning ability? The present 1nveotigatot-
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thought that this mj.ght pa!'tly account for the snall 

size ot the cor-re1 ations obtained as very often someone 

would get !l lnrge 'l'D on one teat o:ue to the :fact that 

the time taken tar the r~st couple of trials is so 

long that ~ithn~t ~oally ~ett1ng to know the taak 

much bett.er, nhe rmJ d. be able to red.uo·e her t1m& 

oonsiderabl7· This type of behnv1our ooc'W.'red 

frequently in the maze teste. On another test suoh 

people' ~ r~~ntions we~o eenerallY rather different. 

Pnr exa.mnle , p0or l earners on th~ sttbst1 tut1on test 

genen:Lly showed little redu<>t1on 1n time, and there-

fore obtained a small TD. In this oonn.eotion consider 

the l"'eeul t• of the tollow1nfl two subjects, 0 and D. 

o. 

Ua~e B (fD 1n sees.) Substitution B (TD 1n 
- . 'sest~1 

216~ 

253l 

Range trom 
o to 258; 

mean 47.5. 

29~ 
32) 

Range :trom 
12 to 109, 

mean 45.4. 

A few sueh subjeets would tmmed1ately lo , er the· 

oo~~latioa between the two teate and quite unjust1f1-

a.bly, as such people in reality possess poor leam1ng 

ability on both task•· 

'!'he TD2 formula does not seem Ve7!Y' suitable 
Ix! 

for such extreme oases a.s these, for A. X I in such 

oases is not l arge enough to oompenes.te :f'or the extreme-

ly lal"ge proportions wh1oh TD2 assumes. Jlor enmple, 

taking the two results just quoted, Rnd applying the 

IT~~ x 1000 formula, ther become 

c. 
D. 

Haze B (AT~2I X 1000) bubntitut1on D(AT~I X 1000) ____ .....,.. ..................... ,-...--
603~ 
4"11) 

Range :t'Pom. 
0 to Er>4. 

Mean 171. 

34) 
) 

70) 

Rang& from 
22 to 203. 

Mean 91. 

This shows t:Pat apply1ne- trio formula has not improved 
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the poa1t1on materiallJ'. After cons1der1ng caHa suo'h 

as th1•• it is perhaps not surprising thai; the 

col'rela.tions tound. using the· iYf-r. tormula do not 

di:ffc,.- nmoh front thcst tound •hen. us1n1 !D as the 

entell'ion ot lea.1'ning oU1b'. (See Obap~,. V!I). 

Xt aleo oecurrett to the WJ>iter that work1nC 

fl'om a ggQ'bh~d omt might be an .. dvantage • but when 

oona!denng c'fU"V8t sueh as A and D. qttoted pre,..1ou.ely, 

1 t 1s doubtfUl whetMr th11 wouli makt much dittennoe~ 

Dealing w1 1$h atQ'Ve J, tht d1fte1'9not be'bfl en the· 

average ot the fil"'t three t!'iala and tht last tlu"te 

trials 1s 119•a, ln<t on curve A this difterenee is 

10*7. Here the poait .. j ,.n has been e.gg.tava~, no~ 

i-mproved by ua1ng smoothed eurves. In A'• oate, 

whe:l!"e tbt intpr oveltlt)n t h&s been t!teaa, at 1ihe begirtntrc 1 

this anoothbg ot the curn h&f penal1eed the ftbJeo1; 

t-or the initial time 1a made low~ and therefo.e 'fD 

is redUced; h'om 19• 3 to 10 • 7. In S' s ease , wh~re tht 

time has ineree.sed durin.g the f1J-e't thl'te tria-lfJ:, the 

initial tin& ~.s 1ne!'en~ed Md fD 1s 10011et.aed fxtoJll Sl•'1 

t ·o 116• z. !he only oas e$ 1n. wh1ch smoothing 1she eurve 

•o\tld b~ of aoue advantage, ll.l"e those whel'e onlr the 

HOend (~eg~J'd•d as in1'01al) time has been long, due 

to ohance factors. !he disat!:v.ntagef o'tltweigh 'lth$ 

poae1ble advantacee ot wtlrk1ng tJIOm emoothed o'fitrvtl, 

and this technique wag thereto~ not a~opte4. 

As A. X I 1n the formula X Tf! did not pl:'Ove 

-.o be lal'ge &no~h to oompen&a te tor the pl"'portione 

wh1Gh !r e.ISUJllect, when i'D happened to 'be laPgt, dU$ 

to all extremely long 1n1t1al time, pe~thaps tts1ng tbl 

98. 
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raw eo ore di:t'terenoe ot 10 points at the othel' end ot 

the seale. fhe elimination ot the ti~et erro~ 1n a 

leattning experiment does not have the same e1gnif1euee 

$;• a me$.stU'e ot $bil1ty a& the e11m1na:tion. ot the last 

l\u.oh aolds that the method. ot ao1nmo~ poirlts 

of mastel"Y w111 ~ount these diffio-ul ties. 

are two methods which he advocates. 

ue1ng either method the l earning ourv~s based on the 

trial aoot'e& :tor each subject a:re smoothed by a runn1ng 

average covering enough points to eliltinate se:r:tioua 

ehanoe fluctuations in the scorea. !hen a particUlar 

leftl of perfomanoe eonu:ton to tho ea.l-11 trlale of all 

subjects 1e determined b:y 1nepeo1J1on. 

In ~~tlt24 A a seoond or final common po1nt 

ot mastel'T is selected. fhis point ~ust alao be 

eommon to the au~ves ot all subJects. Learning 

abUi ty is then defined a.o the nuntbe~ of trials OJ' 

number of e~rors Ol' amount o:t time required to impron 

from the 1ni't1al to the :f1nal oommon po1nt of masteey. 

"The only :aeeumption that need be made here", sara 

Rueh, •1s that ten tr1ale r epresent more etro~t than 

nine trials." 

In ¥e!hod S the 1n1t1al oommon po1nt ot 

maste~ is established in the same war as before and 

leal"n1ng ab1lity 11 defined as the MOUnt ot 111prove­

ment ln the fbe't segment ot trials beyoncl this ooJnmon 

point. 

Pr$11~1nar.y 1nveat1gat1one 1nd1oate that the 

method of common po1nts ot mastery has considerable 

promise in the studY of the 1ntei'oorrelat1ona between 

the ab111 ties to learn d1fft)~el!11 task a. Applying 

this method to the reeulta obta1ne4 by Hollingworth 

. 101. 



(27) :f'o~ his sixteen subjeot• •ho leam.,d threo-hole 

motor co-ordination and opposites, the 1ntereo:rrele.tion 

us1ntt the oommon points technique was found. to be +· eQ, 

while using the methode "Difference between first and 

fourth blooks of five trials", "Fi~st and neoond 

blocks ot five trials", and 11!hird and fourth blockS 

ot five tr1als", the correlation ooetf1o1onte were 

respectively -•14. -·17 and -·11. 

nuoh accounts fo:r th1a inorease 1n the 

following way: ltfo mA.ke the explanation simple, 

let us asuume that there ie & correlation 'between -
innate .••• ability to learn two different taeke. 

Xn the typical learning experiz;nent the subJects are 

far from unpraotised. a.t the moment th$ oond1't1one of 

a f"o:rmal learning exper1lt1ent o.re imposed t.pon them. • •• 

What we know definitely 1s that subjects ehow individual 

diftereneee in performance on the very first t~ial ot 

the fo~al e.xpe:riment. One subject might have a. high 

initial etatue because he has bad muoh unrecorded. 

p:r-1or praotioe though he tae.y be only average 1n native 

1Parn1ng capacity. Anothe~ subjec t mi ght me.ke e. low 

initial soore because he is average in native capacity 

and has had. but a small amount ot prior praotiee. A 

third. subJeot may stand high on th~ first tr1a1 ·by 

v1Ptue of gzteat nat,,ve oapao1 ty even though he haa 

had little unrecorded p~1or praottoe. ~hese are 

Just a few of the oombir.ations ot prior praotioe, native 

oap•o1ty and initial performe.noe. Ad.d to thie motley 

ot variable unknowns the f urther faot that absolute 

gail'ls have different meanings in terms ot ab111ty.at 

cl1:f'ferent ran.ges of the scale , and it "would appear that 

1n.the traditional metlwd we are dealing with ~no~ 

attenuating and. distorting factors to conceal .a tai.l"'ly 

102. 



? 
W

I 
)4

 

"' 
~
 

!:
 

~
 

.. 
;o

.l 
g 

• 
tr

 
,.. 

.... 
b'

-
..., 

c
t· 

-c
t 

( 
fJ

 
.., 

" 

--
, ... • 

• 

• 



wh1oh irnprovemont is s1;ead7 and gradual, this method 

would nrobabl1 be satis:t'aotoey, but 1t eould nnt be 

used 1n this i nvestigation ~s the subJects •e1~ ~nly 

given ten trials on each ot the various taske, and 

the ~eeults ot n~e~ou~ subjects would have had to 

be el imina ted, Que to the f act tt.a t :n.o cotno<>n point 

of mastery was reu~hed. 

Table A in A~pendi.x 'I, t"here 1t c&n b~ eeen that the 

highes t ~horte at-times aN 1r. every t ost greater th!\n 

th$ lowest 1n1t 1al (Eeoond) time s , . hioh means that no 

common poi nt o! mastery eould. be obtained trom these 

A slieht improve1a.on t on Ruah' e ilethod A 

might l.>e suggestfJd. Cons i f. r:. t the ourvea ehown in 
r &'1 

figure 16. These. three curves a.ll ps.ss through the 

common points o~ m&Jte~y X andY, and eaoh subject 

t ake• four t r ials from tl~ 1nit 1al point to reach the 

tina!. 

s1dered as the criterion or l earn1ng ab111tl', all three 

subjects wou14 be cons1de:Ped to have equal ability. 

A, howeve~, has ~eJuoed his thw more quiakly.than B 

and 0" and B oo:tte quickly than C; t here tore area under 

the ourve, o~ total t~ne taken between the two po1n~l 

should also be t akl'n 1n to consideration. Perhaps 

t his 1s what Huoh means vrhen he writes: ttLearn!ng 

ability is t hen defi ned a.s the number ot tr1ala o» 

numbet- ot ewors or .amoynt ot t l;lA,, reqnired to 1mproYe 

tr-om the initial to the :t'inal common point ot mastery", 

but the point is not e le.bore.ted. 

D. ~etsur~pg L~~n1ng ~bil:_~t;r by Pl.eten1i1V3=tl· 

It is pevhapa not necessary to define learning 

ability A.S progress, or rate ot learning. Thorndike 



no4 01 ~ in 

tha t'l ~UI" tr1 

!t"'Cn~. th " t 1r ·OOM(.'Ofi• m• 11. th 

of 11f'e. 1vattn1h e.b11lty 

at~,~ i.Mble '! 'tc"an1)J ot hO cozmoott.tu'f~ nou 

~ to t tfl,toh oormoo111<~A ~ torrJo4. Aa 

~o~lltti'Y (1t ~to 1•• · ~~ alb1l1ty coul4 . l' a.J>S b 

d()fi.n.od 1tt ae· t~ ve '!! h1; t rtJ of t 

at ff1o1trfUl3' ~· .;. !" lo 1n to e ~n ha 

~u p1aoo. l w!l.l 

m t'tllY' m · .. &tt>fl1ty. htt l()IU'JJtn ab11 1t;y· t.. tot 

~lo\y ~~ «no~ o~. fl~ ~tns tion• - that 1 

1e te ~~ 1n 'n 1 t~1l~ne te t - t 1 1y th 

ahil lt;y to od m . lo~t tf.\ mo ao&l, 

n4 tr) D~oln tt r . tht\t they tol. i ... nlltlr· 1n a 

00~ (!UOtlee• 

lt ~no 1 l*t )t\l'Ctl ~ co .. t thi a 

!t~t1n1t1on ot o&r~ 1nfr; whY not 1l :-ntn all mtb,1t~oto 

flo a n.et-ttlln - dt't.N ot ett~:t~ (1. e . '00' f1 1 

OOf!lMOD po:1r. ot me t~:rr • but not ooTOh4) , 1et' 

~ttttn1te ~..,rnt ol time. ay ek. o'A'"* , ttor 

wh!.ch t-1-to ubj ~ot te ~equ1l:'O~ to do wJ.al. ~ 'fow 

tt-'1. D Oft th nome ' a, ~ ~t) 11'0'\!1 IDmtll he~ • re ul'J4 
d.Ut•f.n • tho lr.'t'Ot-ri\1• 

X 

~---------~--~ O"'e. 
ILJedc. 
\<>.fer. 



In Figure 24 A and B are both trained to 

reach the standard of efficiency indicated by the 

common point ot mastery X,. After a week's interval 

they both do anothe:tt trial on the task, the1r respeoti ve 

powers ot retentivitY' being Pep resented b:y the lines 

"a" and "b", A being classed as the poorel' learner 

because he has lost 1n efficiency more than B; that 

is, his powers of retentivity, on that particular 

test, are less. 

This method was not ueed in this investigation, 

due to practical diff1cul tiea in the way ot training 

all subjects to a common point of mastery, 1n a limited 

length ot time. lt was often dit'fioult to f1 t two 

test e into a forty-five minute period, giving only ten 

triale on each taak, and. the unpred1ots.b111ty of the 

l ength ot time it would take to 1lra.1"n a given subject 

to the final common point ot mastery, made this 

suggestion impracticable for use 1n th1a investigation. 

However the writer haa outlined this teohn1que here as 

she thinke some use of the method ·may open up interest­

ing avenues or research into a slightly different 

aspect of learning 8b111ty. 

!n the following ohapte:r the results obtained 

from the application of certain of the formulae discussed 

here , will be given. 
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CHAPTER VII. 

TREATMENT OF DATA, A!ID Rl~SUL1S OBr AINE.D. 

In the preY1ou• cha:oter var1oue metpodl ot 

meaauring learning ab111t1 we~e 41aouaeed. On tbeoret-

1oal ground• the ,l.Q2 formula eeemed a• if it would be 
Ax I 

moe't eatistaotory. Th11 tormula, ae ~ell ae the TD, 

has been anplled to the data, to t1nd out which tormula 

would give the higher correlation coettiolent. 

A. TD an~ Formulae applied 
A& , . 

f1ratl7 the TD'a Yere oaloulated tor the ?O 

eubJ•ota, on each or the eight teste. TU 1n each 

case be1ng taken a the 41trerenoe 1n time between the 

aeoond trial, and •h• ehortest trial. 

TD2 wae then calculated tor everyone on each 
Axi 

ot the tests. Tu2 is aelt-explnnato~y. A 11 round 

b7 adrting the times taken tor trials 2 to 10 and eub­

t:ract1ng rrom this the shortest time mul t1pl1e4 by 9 

(1.e . the number or tr1al•) . D1agrammat1eall7 

represented 1t 1t the area shown in F1g.25; shaded area 

being A, the 6th trial be1ng the ehorteet . 

.!:I 

110 
100 

90 t--"!11-Y""'ft 

eo +--fotl'oo7o~-
70 +--++-;"""'*'~ 
60 +--~~~~ 
50 ......... ~~~""""",....,...~ 
40 ~~~~~"""""llilooj 
30 +--4 ...... 

20 r-~--+--~~-~--r-~-+--+---
10 ~~~~~--~+--~~--~4-~ 

-- ., ....... 
Trialn . 1 2 3 4 5 6 7 a 9 10 

FIG,g;. 

0'1. 

A~ea en­
clo•e4 by 
dottod line 
1s 9 x. 
shorte•t 
tnal . 



I 1s always the time taken tor the second trial as 

the first trials on learning tasks are notoriously 

unreliable (Hall, 23) • . For convenience sake these 

results were all multiplied by 1000, to avoid working 

with decimals .. 

a. :I'he t'ull t~Qle or oorrele.t1ons. 11 S! 

dietribu~.~on ot ooef:f1cientg. 

Using TD as the criterion or learning ability~ 

the following is the tull table of correlations among 

the l~arning tests. The method used for calculating 

"rn is that outlined by Ho~zinger (28) and shown 1n 

Appendix IIl. 

I!J! /l.. ~.A. ~;LoQ1ttt. t:rot~ .A· 1Jage ll. ~~. ~<\1.. 
~'Ub.A. · ·00 
Blocks oftl5 +·OS 
Non A. +·OS •• ()4 -·15 
lla.se :B. .. 03 +·~ -·02 -·07 
Sub.:B. 'fog +-26 ··09 + .14 .... 25 
Cards :S -·20 +·26 +05 -·06 '*" 05 +·liJ 

Non. :e. -·01 ~·01 ··11 + 40 +02 + 3l~ +-13 

~· .Ji. INTlil£QQltR.Q&A;TI$ll!S :Bl~T J~l¥_!k,t ~ I£A:'t$t11hG ~q. 

The size ot these correlation coeffi cients 1s remark­

ably similar to the size ot those obtained by Husband 

( 30). The median coefficient found by Husband was 

+•13, which led him to the conclusion that learning was 

not a single function, but rather existed in the plural. 

The median of the correlations tabulated above is 

+·06 (Mean •06) 1 which seems surprisingly ~ow, con­

sidering that the tests were longer than those used 

by Husband, and also considering the great similarity 

of the teats in the Facilitation and Achievement groups. 

lOG. 



'l@LE 6. DIStRIBUTION OF COEFFICIENTS. 
I ! 

qsu~r~la~1Qn rans:l· No.or r's round No.ot r•s round 
in Husband's from this 

1nvest1sa.t1on. investigation. 

·50 to ·59 0 1 

·40 to •49 1 1 

•30 to ·39 1 6 

•20 to ·29 3 26 

•10 to ·19 4 19 

•00 to •09 9 2~ 

-·10 to -·01 7 14 

-·20 to -·11 3 1 

The di·stribut1on of coefficients found trom 

this investigation coincides almost exaotly with that 

quoted by Husband, exoept that the majo1'1ty of these 

correlations are even lower than hie. The tew el1ghtly 

negative coefficients o~n be eonsidered 1noonclus1ve, 

ae can those ~h1oh are el1ghtly positive. Those Which 

fall w1th1n the range or -·lO to+·lO, and even up to 
+ 
-· 20, are so near their P. E' s that the trends ·prove 

11ttl8. Four-fifths of our oorrelation ooeftioients 

11e w1 thin the rs.nge ±· 20·. 

Taking the or1ter1on that an r to be signific­

ant, should be at least thl'e& times its P.E, it oan be 

seen that only five figures attain the required 

magnitude. 

C. Int§tcorrelations among Motor, Mental, 

IPS Ideational Tegts. 

Husband divides his oorr~lations into three 

groupe. The median between the motor teste i8tVl9, 

among the rote learning teste is +•20, and.1t rises to 

109. 
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+ •25 with the three correlations between ideational 

tests. 

The results or this 1nvest1gat1on have also 

been .divided into those between motor, "mental " snd 

ideational tests, so that they may be compred wlth 

Husband's three groups. The only correlation ooeftioient 

that i s compar able with the median of those between 

Husband's i deational tests, is that between Noneenee 

Syllables B, and. the substitution test B, as these are 

both m~mtal t ask.s , involving relation eduction. 

T@LE '7. I NTERCORRELATIONS AMO~G MOTOR TESTS. 

Ba~e A. 

Blocks + ·15 

Maze B 

Oarde 

Non. A. 

Sub.B. 

Non.8. 

Syb.A 

-·04 

+·26 

-·07 

~looke. 
.: ' 

Median +•04 

$ub.B. 

Median •20 

T ABLJ!t ~. !~1IEROORRELATI O:N ~)~WEEN !pEA'l',IQNAL TEST 6. 

Byb,ft 

Non.B. + · 34 

The median correlation between the motor 

tasks is much lower than that obt ained by Husband, 1.e. 

+·04, a s ootnpared. With his +19. The median of the 

mental t asks is +· 20, whioh is th& same as Husband 1 s 

median between hi s rote learning tasks. The cor­

relation obt ained between substitution test B, and 

nonsense .syllables B, 1e +- 34, whioh oan be oompared 

with h1s median of +-26 among ideational tests. 1'hus 

110. 



it would Goertl that correl a tions .1re sliGhtly hiGher 

a:.1on[,; t:1e J.tr.rn1ng t .. :u~~.:s invol vine more complex 

functions , then arllone air ple r ..... otor tasks . 

D. 

lj,1he correlation coefficients obtc; ined for 

the i'rci;1~tion tecta , usiug uoth the TD, e.nd. 

TD2 :x: 1000 ,cr 1 tcr1a of l:.n!l.r·uin<.) Cl.b111 ty , are ei1oWl'l 
'AX I 
in 'la!Jle l C. 

'J;'lffiLE l Q. I!''l'CRCO~LATim!3 EF.T~r~.JAIE FJ:\Q_IL.~'.s.:, TIOJi 

.148£;~ . 

'"' ,U§iD~ ,rJ.'D Uei ne ~D .. X 1000 
i~ 1r I ................... ---· . ...-.--....---· __ ..... 

.._.....,_,..,~, 

r p .l:: r • 
~ vs . f) ~ · 003 !1: · 08 l' vs . s ··03 t. or. ... 

M VB. r.. 
I +·15 * · 08 H \'S • B +·16 ±.oe 

vs . N +T\>8 * .oe ~t vs . ' -·00 *·00 4:4 ! 
~· 

8 vs . B +-03 * .oo 3 vs . n +·02 *·OD 
s vs. l1 -·04 t · 08 => vs . l~ +· 08 t.oe 
B vs . N -·15 • .on :6 vo . u -+·11 *· OG 

Aver ace +·08 Avero.~e +· 05 

1-1ed1a.n +· 04. Meo.ia.n +·05 

lhe hich_est correl ,t1on obtained i a +·16, 

v1hich is only t wicr> its P . E. , t :1erefor e none of the 

Cvl":relatlon coefficients found bet1-reen the :~aciljj,n-

tion t oe. tc, is si~_;n1f1c.r.mtly di fferent f r oro zero . 

Nei t ner are any of t:.e c0r•rel a t1nna ai~nificantly 

ohanr,:eC.. by using t he ..• l~~ fomuln, ina taad. of TD. 
A x. I 

The met.n correlntion ua1nG TD is + ·02, and usins 

TD2 1c +·05 , 
Ax I 

Correlntions cotr.)utod in the sar!le mrumer , 

using the A ~hlevece_n_t tests , are sho m in 'l'n.ble 11. 

lll. 



TAiLS ll. l:NTEI\CORRELATIONS BETWEEN TH.m 

ACHIEVEMENT TA$KS .-

Usln! TD Ua1ng~ X 1000 . :i 

~I . 'I" .P.E l?.E • 
M ve.S +•25 t•OS u va.s. ··02 t•OS 

fJt vs.o +·05 t·09 t4. vs.o +·12 +·OS .. 
M vs.N +•02 +•08 Ltt vs.N -·13 ·+·08 ... -
s v-s.c +•l$ ±•08 s va.a -•OS t•OS 

S vs.N +•34 +•07 - s vs.N +•06 +•OS -
a ve.N +•13 +•OS ... 0 Vt.N -·18 t·08 

Ave:t"age +•16 Average ·•04 

Median •165. Median -•05 
I 

The highest correlation obtained !S +•34, 

whiah "te nearly five time& 1ts P.E., and therefore 

s1gnif1oantly different from zero; while the r ot 

•25 is three times 1 ts P .E. The average· correlation 

\U11ng fD 1e +·18, while ua1ns 1D2 1t 1s .... o4. 
AXI 

Using the TD o~tter1on seems to baa~ out 

the statement made Pl'"eV1ously, that correlations 

are sl1ghtly highe:t;\ between the learning task• 1n-

1'olv1ng mol!e oomplea functions, (ach!cvemer~t taeks) 

than between simple f acilitation tasks. 

Howeve~ using the TD2 orite~ion, this does 
AXI 

not seem to be borne out. In both case.a the d1ftePenoe 

is so small, and the median correlations themselves 

differ insignificantly from ze~, that the gaall 

t~ende cannot be regarded as meaning much. 

It was pointed out in the pre~ious ehapte~ 

how the TD2 fo~ula oould be a ~ore inaoou~ate m 
or1t·erion of juCI.g1ng learn1ng ab111ty than plain !!>; 

and a.tte21 the following points bad been considered, 
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the TD2 tormula was no longer used. 
X" x"'I 

E. Oomparison Of results obtained bl uaing 

the TD artd !])2 formulae. · rrx 
Ocrrelat1ons •e~e ealoulated between TD 

and 7D2 , using the same t eetA, and all 70 subj eo'bs • 
.AX I 

The following r's were found : 

TABlE 12. SHOWING OORR~lA'l'IONS BE1'w'Ei£N THli: TD AND ............... ~ 
!D2 ~HOPe OF M~SUREUENT . m 

r P.E. 
Using Substitution Test A. +·!'! ±~ 

Nonsense syllables A. +•76 

Dleck Packing. 

Maz e A 

+•'PI t·03 

+•'10 +•04 .... 

lfhese ~orrel~tions are all high, therefo~e it would. 

seem that it doee not matter very muoh whether one 

ueea the TD formula o:r the '1'1)2 formula as tbe 
A'XI 

cri t er1on toY judging learning ab1l1 ty. On 1n-

epee't1on it would seem that the fD2 formula affe~ted m 
the r esults of tha Y~ze T.eat more than any of the 

others, 1n that the eorr0lat1on between TD2 and TD 
AX'I . 

on this teet was the lowest. ·The s1gn1t'1eanoe or 
the ditfsrenae between the two correlations fou,nd on 

the substitution test (the highest correlation) and 

on the maze teet (the lovest co~relation), was eal­

eulate4 tn the manner outlined by Shepherd Dawson 

(14 pg.138). X 1n thie oase was 2•5, and not 3, n . 
Wh1oh it must be to ~e~oh the 5 per eent level ot 

s1~n1f1canoe. 

Therefore, ag the oor~elations between the 

two methods are all high, ana as the tD2 formula 
.rxr 
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d.oes not a,!f'eet the oorrela.tion coeffioient in a 

s1gn1f1eantly different manner when applied to 

different teats, it was deoided t~om this st$ge 

onwards, only to use 1':0 as the cr1 terion fort judging 

learn1ng ability, as it 1nvolved lese calculation, 

and would indicate as well as the other £ormula any 

ol$@1' trends. 

F.. Oot'relatlons pt;:l'tt{een ~he c,Qrre$p<>nd1ns: teEr!;~, 

in the Fa.oilit,atton an~ Aop~ev~~m.!!nt g~upa. 

TABLE 13. ClORRELAT.!ONS BETf:EEN CORUSPONDING Tll!ST.S. 

r. - P.l. -
Su.b.A 'V's. Sub.B. +·26 +•08 . . 

Non A \l'S • Non B. +•40 +•0'1 -
Maze A va. Ma~e B. +·03 +•08 ... 
131oeks ~s. Oa:t'ds. +•05 +•09 -

Even theso eor:rr·ela.tions are surprisingly 

low, considering the great s1mila~1ty of the operations 

1n1folved. in bath substitution tests, both nonsenee 

syllable teste, and both maze-s. '!'he correlations 

betwe$tt the t.•o nonsense syll~ble teats, and between 

the two substitution tests. are s1gn1gtcantly d1tfe~ent 

fro-m zer~ .• 

!he extremely low r between the t wQ mate$ 

1s Of pa.l"tioular interest, in V1tJW Of the Statement 

made by Hall (23 pg.lS5) "It would. appear as though 

a :oather ilnportant general maze leal"n1ng tb1l1tr d1d. 

exist". The lowness of the r mar 1n p~rt be acoounted 

fox- by the faot that llaze A seemed to be rather an 

unsatisfactov.y learning task (See Chapter IV), to 

learn in ten trials.. However ma~es ot this typ& 
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are fairly well standardized, and the oorrelation 

which is vi tually zero, between the two stylul mazes, 

must be aocounted for by the tact that the opportunity 

t ·o educe relations afforded by flaze 8, affected the 

results so mater1.lly, that no correlation, due to 

the s1m1lar1ty 1n manual operation involved, oould 

show up; or beo$-use Maze A in particular, or mazes 

1n general are unreliable as tests of human learning 

abilitr; or because learning abilities are specific 

to the material being learnt. 

Another statement made by Hall comes to mind 

when considering these low correlations - namely, "one 

could make out a very good oase for specialized learn­

ing abilities 1f low correlations were obtained. between 

very similar learning task s · '. In our ea.se the 

correlations be~ween similar motor tasks are very low, 

but between the mental tasks, although certainly not 

in the neighbourhood of l, the correlations are s1g-

n1f1oantly different from ~ero. This again e eems to 

give evidence in support of the· statement that oar­

relations are .h1gher among learning tasks involving 

more complex funotione, than among simple motor tasks. 

The highest correlation 1e between the two nonsense 

syllable tests, which involve tbe least motor activity. 

The other fairly high correlation exists between the 

two substitution tests, 1n which the learning whioh 

ooours 1s probably mainly 11mentaltt, but which involvea 

a ta1r amount of motor response, in the form of writing 

down the retuis1te number$. 

The low correlations between the motor tasks 

may be due more to differences in work method than to 

differences in learning ab111t~ In ari article by van 

Dusen (16 pg.225), the s1gnit1oanoe of wo~k methods 1n 
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learning the motor skill of card-sorting, is made 

olear. 

At t h_e beg1nn1ng of this inveot1gation ( aee 

Chapter II) it was decided to try and choose eight 

teats, toul? of wh1oh, as far ao ;)Oss1ble1 involved 

pure facilitation promincntly1 in the learning process 

required., and the othe~ four involving achievement 

prominently. If the tuo r.;roups of tests could. be ltept 

very a1m11ar ,. ap&rt from the amount of achievement that 

could be used in one set (achievement always mee.n:tng ability 

to educe relations, reasoning, etc.) this would make it 

easier to 1nterr ret the correlations found. 

If a fairly high correlation were found between 

the various problems o.evised. as facilitation tasks, and 

also a high correlation between achievement learning 

tasks, but not a very high correlation between the two 

sets of te"Dts, then the reason for t his correlation 

t-J"ould be the clifference between the nrocesaes reauirea. . ~ 

to make a uood fo.cili to.tion, and a coo d. r~.chicvement 

leal"ner. Looking at the correlation coeffi cients obtained 

between the Va.).~ioue 1'ncil1 to..t1on tasks , it seems ao if 

there 1s vl.rtuall;y no oorrelD.tion at all . 'fhree of the 

coeffici ents are alifShtl:t'' posi ti va, ancl three are 

sli~htly negative , the med.ian coefficient being+ ·04, 

l•r1 th a P • E. of + • 08. -
The achievement t asks correlate a bit more highly , 

all the coeff l o1enta being positive, and the median being 

One of the correlations is five timae 1 te l' . E., 

and another throe times. 

From this it might ba inferred that the 

abilities needed to make an achievement learner, are 
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moregenerQl1sed, than the abilities used 1n learning 

the tac111tat1on tasks. lt would be interesting to 

know how the leal'n1ng abilities on tbe var1oua tatk.l 

oorrelate with 1ntell1gence. Would the ab111t1es 

on the achievement tasks oorrelat~ mo~e h1ghlJ than 

those ott the :fac1l1tatioa t ·a,ki!l' 

'fhe theoretical cons1deX"at1ona or the oor­

re1at1ons tOUfld between the s1m1lar teats in the 

facilitation and achievement groups, have been d1scues­

ed and it waff pOinted out how extremely hard 1t was to 

know whether the low correlations obtained between the 

similar motor tasks. were due to the faot that the B 

teete gave a.n opportunity to edu0e relatton.s. The 

1nterpl'etat1on of these low co~elat1ons 1s made even 

mor-e dif:f1ouJ t by the fact that the blook-:pack.1ns, 

and oard .. sorting tests differed more 1n the type ot 

op.etta.tion. lrtvolved, th4n did the other three pairs or 
similar teet.s. 

In th.e t wo palrs tlf tests wh1eh do show a 

ta1rlr high oorrelat1on: is the s1~e or this oor­

relat1cn, and the fact that it does not approaoh l, 

due to differences in amount ot fao111tat1on and 

aoh1evement u.sed; or due to th$ faot that learning 

ab111ty 1s speQ1:t1c to the pa.:rt1eular task beihg 

learnt; or p~rhaps due to d1ffer~neee 1n emotional att1~ 

tude? In some eubjeots there may have been a pos1t1Te 

transfer, and doing a test of a s1m1lar nature has 

aided the1J- leam1ng ot the s eoond test. In others 

'there 1s a negative trans:fer. SeYeral l!llbjeots told 

me they oould still remember the numbe~e and letters 

or the first substitution test, although several ~onths 

had elapsed before the seoond one was given. Ma.fl1' 
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subjects who had evoked interest on the tirs'l teBt . 

were bored by having to do ~nothe~ teet or a s1m1lar 

nature. From questions asked the -subjeots, as to 

their wo~k methods on the eecond batnh ot te• ts, the 

l arge majo~1ty of people, did, at lea$t in part, use 

the "aoh10Vemen~* method of learn1ng. Wh1eh o~ these 

f'aotors is the important one, or whethe:r they are all 

important in keeping the o orrelat1on coefficient fa.irlr 

low, on t wo very eimilar t ests, it is hard to say. 

A tru1ttul line of r esearoh would be an attempt to 

1solate such ~actors, end this could be done more 

~as1lt by using very similar t aske. Previous 1n­

vest1gat1one using very di fferent learning taaks, have 

not been suceesatul in demonstrating the existence ot 

a general learning ability. When dealing with such a 

question it is the Qbvious thing to tvy to find a 

correlation betw&en tasks t~~t are as di~ferent as 

possible; but s1nee this has not been found, 1t is t1me 

that people tried working trom the inside outwarda, in 

an a ttempt to isolate disturbing 1n:f'luenoef 1n th• 

l earning situation. 

~rz:. 

1. 28 oor~elation ooeff1o1ents between eight 

tests of le8.I'n1ilg were calculated. 'l'he median eo­

efficient was +·05. 

2. The 1nteroorrelations were all very low, 

only 5 out at 28 being s1gn1f 1oantly ditter6'nt :trom 

zero, and tour-fifths of the r•s being eo nea~ their 

F.E•s that the trends p~ove little. 

3. aonsidering the correlations obtained between 

motor, ~mentaln and "ideational" ~asks, it would seem 
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that correlations are sl1~btly higher among learning 

tasks involving nore complex functions, than among 

simple~ motor tagke. 

4. '.rh1.s atate1:1ent also seems to be bo:tne out 

b7 the correlations found bet.oen corl~esponding teste 

1n the Hfacilitat1on" and n'l.ehievementlf groups. The 

r'tt :tound. between oorrespond.1ng mental taflks wexre 

s1g&1:t1oantly ditferent front zero, while the 1notor 

ts.ske V'irtua.lly' showed no conelat1on at all. 

5. Evidence in $Upport of th1a statement is 

also found by oompar1ng the correlations obts.1ned 

betwee·n the "f'a<)1l1tat1on" taaks, anti tho uaohle'f'ement" 

tatk•, the median fQt the latte~ being +•l', and 

the"t":f'o~e hlgb&r than tor the former, wh1ah la +•04. 

These results are very 1noonolus1~e, but it might be 

argued trom them that the processes needed to make an 

aohieYement learner are mor-e generalised than those 

needed to make a facilitation learner. 

6. ftte retults obtained in this 1nvest1gat1o.n 

are •e~ s1m1lar to those obtained by Hall (23) aa4 

Husband {30}, the correlation ooetf1oients 1n this 

ease being evan lower than those veported by th~. 

G. A~ ~h~ low correlations due t~ Emotion!+ 

J'aotoNt 

IB the lownesB ~f these oorrelat1ons due to 

the fact t,h8,t some subjects Peaot peeuliarly to the 

testing situation' In other words, are the low cor­

relatlofts perhaps due to the taot that emot1onai 

taeto~e are causing the subjeote to reaot in peoul1&r 

ways to the testing situation, rather than due to 

ditf'erenees 1n learning ab111tr? :rhia po1nt ooourred 

to the writer as a result ot observations made while 
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testinG the aubjeot e on the net of f nc1litation t a sks. 

In order to. try ana r,et some qualitative 

evidence on this problem, tho 11ots of questions, 

r, Gc.. 
quoted in Ch.rtpter IV \\}'ere n.'1Lcc1 the subJects , uhen they 

co.me to he t-ested on t ho f! Chicvement t tl.oks. l>y this 

method 1 t coulr1 be seon vho roaoted in a.n extX'aordinary 

emotional manner to a "';1 ven teat , nn'l people uho had 

been affect ed in this way could be eliminated, and 

correlations calculnt ea. only usinr.,. the remaining 

subjeots. This elimination must be dona solely on 

t he basis of anauera to the questions , anct observations 

of the expe:rimenter, reoordod while the subJect ia 

performing. It would be quite unjustifiable to eliminate 

subjects by an examination of their sco~es . 

To do thio t ho fol l ow1nt- technique l·ra s applied. 

Using the substitution test D1 ancl the rlonsense 

Gyllablc. test B, all people wore eliminated.1ltho either 

actively dislik ed the test or liked it very muoh 

indeed; t..rho (Uslikod tecta involv1.nf~ fi~ures, o~ 

disliked read.inc. aloud; ":Tho uere over-caut1oun and 

nervous ; ano. who founc1 t h£tt doin(~ the prev1ouo test 

first was a disturbing f actor. ~egnrding tho list 

of questions asked, this meant eliminating l~t rt' 
On Question l ) All o•s tmd 6' s . 

On Question 2 ) All ttYeses 11 

On Question 5 ) a} 

~~ Those who had. 11yee 11 for all 
three. 

On Que etion 6) All 11Yeaes 11 • 

After this had been done, the r was calculated 

between the t wo tests, using the 39 subjects who 

remained. It came to + • 22. 
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maze B and oal'"d .... a.o:rting testg, eliminattng from the 

maze test those who actively disliked the 'tf4s1;, or 

liked it v~ry much indeed; who w~re very mu~h up&et 

'by being blind.told.edt and. who were nervous or twer­

Ct)\lt1()US a t the beginning of the t,st. In the 

oard.;.sorting tost, due to ao many people liking tbe 

test vePy muoh ind€ted, th1s waa not t>egarded ae b~1ng 

a peculiar mode of reaction to the test, and theee 

people were not 011m1na t ed., but those who 11 did.n • t 

like 1-t very muoh", as well as thoa& wtu,naet~vt11 

disliked" lt were eliminated. Using the 44 .subjeots 

who JJema1ned, the correla.t1.on between the t wo tests 

eame to +•13. 

Correlations were th~n wo:rlted out betw$en 

eaeh o:f the various tests, using only the 23 suhjeete 

w~ remained 1n all four tests. on th• g~ounds that 

these people seemed. to be l~ast a tr~oted b;r emotional 

ta.otors. ·If the eo~relations were ra1se<i, whe.n 

using only these eubjeotM, it would guggest that 

lea.Fn~ng abil1 ty might be f.\ gen~ra.l faetor, but that 

1t was obeeu~ed. wh en making 1(\rge a cal.e eurrer~, ·and 

ua1ng all su'bjeets• 11 esulti!J in'l.iscrim1natel1, by 

var1at1ons d er1 v1ng from varytng e:mot1ona.l and attitud .. 

1nal factors. Tho oorrel~tion, coefficients oa.leulated, 

-ua1ng the twenty ... t hl"ee au Jeota who ~emained., are those 

shown in Table 14. 

'.PAfli.E l4. 

M 'V's.g,. U vs.s.a vs.r~. t;; -vs._g.s vs •. N.O vs.N. 

'f!s1y 23 fPs. •09 •53 •lv •41 •27 •35 Av•27 

Exe~~t for the oor~elat1on between the subet1tUl1on 

and nonsense syllable tests, the ooe:tfie1ents have 

been raised 1n every case. The greatest increase is 
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that :round. 1n the correlations bet ween the sub· 

stitutton 1--~.nd oard-sort1ng testa, whioh has been 

However.the diffe~enoe 

between the two ;t\ 1 s doea not rea.oh the 5 pe~ cent 

level o:f' signlf 1cance x being 2•07, 1nst~ad. o:f' 3 n 
{Sho:phol."'d Dawson 14 pg.l~). 

In apite of this, t he 1'aot. that all the 

correlationa, except one, hsve been ratsed by apply• 

.1ng the foregoing procedul~e, a nd. that the mean has, 

been l"a1sed from ,16 to •27, does seem sugp-estive, 

and. tends to support the theoretical reasons fo~ 

wh1.oh the elimination t echnique was applied.. One 

oannot 1nfel' from theae t'elllults that a general 

l earn1ng ability of any lmpo~tanoe ex1sts, but one oan 

argue that th.e extremely low aor~elation found 1n .the 

paBt, may have been due in pal't to emotional factors 

exerting a. differential 1nfl.uenee in the lea.rn1ng 

s1~uat1on, and that this might be worth investigating 

more precisely than has been done here. 

H. 1.ill im1nation of subJ ects.!. tvith d.iff'e~en~ 

1n af 1'ect1ve atti tuda . 

It was d.eoided to eliminate subjects s;pec1£-

1oa.l ly on theiv likes and d1ol1k.eS~ of the test. It 

wae felt nhat if a su'bjeot liked one t est vecy much 

1ndeed, and disliked anotheP, this m1ght interfe~e 

with her r elative abilitr on the two tests, and a 

number of auob subj ects m1ght b$ lower1ng the cor­

r el ation coeff1c1ent, due aga1n to their emotional 

attitude, rat:her than to o.ifi'el."en~es 1n lea~ning 

ability. 

l?ot'haps the oritioiBm will be levelled 

that t he su"bj aota who O.isliked a teat had th1e 



af:fect1 ve attitude t ovm.r ds 1 t, clue to the fact t hat 

their leA.rn1ng ability on the teat was lovr. As the 

questiono uere o.sked after t :1e lot. t:t•ial , and o.gain 

after the l Oth. trinl, this cr1 tio~ em vould a.p:')ly only 

to the a.nsuero rece11red after t he lOth. trial. A:t'ter 

t he lat. trial the subject s have little idea ae to 

what t heir lea~nine ability for t hat task ~rill prove 

to be. 'l'he f aot that they feel they dislike t he test, 

may hinder them from learning the t ask to the best of 

their ability, but their inability to learn the task will 

not influence the anAwer they give atte r the f irst trial. 

For t his reason it was the first set of answers t hat was 

considered. 

r~ch subject uas asked after the first trial, 

1 Thether she 

(a) liked the teat very much 1ndoed ••• 5 pointe. 

(b) f a.trly well . . . • • • 4 points. 

(c) moderately • • • . . . . . . :3 pOi!J.tS. 

( d) not very much • • • .. . . 2 :)o1nte. 

(e) not at all • • • • • • ••• 1 points . 

(f) aotively disliked j_t • • • 0 points. 

She w-·aa r a.teO aocord.ine to a 6-point s cale; 1f she 

answered (a) she obtn1nau 5 points , (b) 4 pointe, 

(o) 3 point s , (d) 2 point s , (e} 1 point and (f) 0. 

In ~l1m1nati.nc people nocord.1ng to theiz- likes 

and dislike s of t wo test e , everyone was eliminated who 

diftered by more t han one point, on the answers e1ven to 

the first asking of the questions . 

subject liked one test "fairly wellu (4 points), and the 

other test 11 not very muoh11 (2 points) 1 she \'Ta.s eliminated. 

If however she like t he one test "f airly well 11 (4 points), 

and the other moderately (3 pointe) or "very much 1ndeod" 

(6 po1ntn), aha uas r etained. Of course all people 
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Who gave the same answer for both tests were not 

eliminated. 

Perhaps a qualitative analysis of some ot 

the aubjeots 1 results, wh1oh were el1m1nated by this 

procedure will explain: 

(1) How suoh people, due to faotors other than 

diffe~enoes in learning ability, oan upset the 

correlations; 

(11) certain d$f1o1enoies 1n using time difference 

•s the criterion for measuring learning ability, 

and 

a11) the unsuitability Of mazes as teats Of hum$n 

learning ability. 

Considering Maze B - people who dislike 

the test, seem to get either poor results, due to 

the faot that their time does not decrease muoh 

after the eeoond trial, or they may get good resulte 

due to the faot that the ttme taken for the f1~st 

oouple of trials is so long that, even without getting 

to know the oorreot path through the maze much 

better, they are able to reduoe the1~ tim$ oon­

siderably. 

Oompare the results of the following two 

subjects, who both sal.d they tta.oti vely d1el1ked1* 

the test. 

TABLE 15. RESULTS OF TWO SUBJECTS WHO ACTIVELY 

DISLIKED MAZE B. 

A. 1. 190•0 B. l. 105•5 

2. 30•0 2. 115·5 

3. 61·4 3. 177·6 

4. 64·2 4. 23•9 
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TABLE 16. (Continued) 

A. 5. 236•5 B. 6. 53•6 

s. 93•3 6. '18·8 

"· 30•4 7. 59•3 

a. 42•2 a. 1'?•2 

9. '14•9 9 .• 38•4 

10. 33•9 10. 40•0 

A gets a !D ot O, as the second trial happens to be 

her shortest, while B gets a TD of Q8•3, although 

from obaervation it was noted that neither ~bjeot 

was very oonf1dent, or had a veey good. idea ot the 

m~ze at the end of ten trials. This shows that TD 
1s an unreliable er1ter1on by wbioh to judge learning 

ability. 

Of the O'e, l•s and 2 1s (i.e. people Who 

disliked tbe test) eliminated from Maze B. 

A.) 4 we~e of the A type,(li•O; 19•0 and 18•2) 
getting low TD 1e. 

B.) 6 were of the B type,(252•9; 215•7; 140•2; 
getting high !D's. (98•3J 101•6; and 118•9) 

These A & B types of subjects have all got scores 

well below and above the mean (47•5) tor the Maze 

test. oompar1ng their ~eeults on th1s test wi'\ih 

those obtained on the substitution test, we f1nd that 

on this test all the subJeots have TD's near the 

mean (45•4), the~efo~e 1t oan be seen how these 

subjects Will tend to lower t be correlation eo~ 

etf1o1ent between tha two tests. It their ext•emely 

high or low ~ 'e on the Maze are due to their diel1ke 

of the test, and not d.u.e to l ack of learning a.b111t:y, 

surely we are justified in eliminating them. 

0.) 'l'wo other people eliminated were noted as being 

poor learners, obta1n1ng fluctuating ou~es, and not 
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really knowing the maze by the end of 10 tr1ale. 

These had TD's of 48•4 and 61•5 

The wr1 ter would class these three types of 

people as poor learners, although some bad high, some 

average and some low TD'e. 

D.) 3 subJects, though f~om TD's alone one would not 

say so, ~She would class as good learners, although 

they d1sl1ked the test. These subjeote all knew the 

mate well by the end. of ten trials, and were tra.o1ng 

1t •u1okly. Tbe1r TD•s were 66•0, 32•5 and 20, ae 

eompared w1th the mean (47•5), wh1oh ahows that 2 

would be considered below and. one above average 1n 

learning ability. 

E.) The four subJects who "liked the test veey muoh11 

all obtained low TP's, yet the writer would olass them 

all as good learne~s. The low TD's can be· aooounted 

for by the f aot that after the first trial they had 

suoh a good idea ot the maze, that 1 t was veey hard 

for them to 1mprove much upon the time taken to do 

trial 2. fhe TD 1 s obtained by these subjects were 

31•8; 26•6; 12•3; 10•0. Comparing these results with 

those obtained on the substitution test, one subject 

got Well above the mean ·On thiS teat 1. e. 96, the 

others were all slightly below. SUch 1nd1v1duala 

probably do not lessen the s1.ze of the correlation 

ooeff1o1ent as muoh as the A & B types. 

The r ema1nin.g eleven people eliminated all 

got 31 s and 4 1s. One ot the eleven had a very long 

2nd trial, and consequently a to ot 255•5, but the 

other reaultJ were not exc~pt1onal. 

From this analysis of resul•a, it would seem 

that like and d1Hlike of the tests, did not go 
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consistently with high or low TD. Din11ke of the 

test went more cons1atemtly- with learners; whol, on 

n q~litativ~ basis, •el~ clasued as poor, and like 

of the testa w1 th learn era qunl1 tati vel.y regarded as 

@XXLH1Ch and low 'D•s do not go consistently with 

good or poov l f.:a:rnere, wh1oh shows e1 ther th$ un­

rel1abil.1 ty of' tl1e tir.~e difference ar1 t el'10n of 

Judging l earn1ng ab1l1ty, or tho unsuitability of 

the maz~ as a test o:f' huwan learning a.b1l1ty. 

IJ.'o see whtch of these two alternatives is 

mainly responsible for tbe 1noons1stenoy, consider 

tne .~tqat~:t:utiog .. Teet H. The SQiile t;ype of thing 

occurs here. but not to ou~h a marked degree. Only 

two of t~·~o subJeets who dislU:oo the test obtained. 

high TD *s, due to haVing exe ptionally long ,.eoond 

tr~als. lostly the !D•s of those p$Ople Who d1~­

l1ked ~le t est we~e small~ but comparing the r esUlts 

w1th TO's of people getting affective scores ot 3, 

4 and 5 {1.e. wbo liked the test), there seems to be 

11ttle dif'ferenoo. There 1a ontt pe:r-son eoJnparable 

to tbe :C class of maze len.rner!f,. lfho, liking the test 

very mu~h, took only 8'•8 seaonds tor the second 

trial. 

1a unusunlly low,. 'but 'th.ts only gave her a low TD 

As the sane Jtind ot 1neons1stenc1es occur 

1n tha aubst1tut:ton teAt r~sult~t, lt would seem that 

the unreliability of the time diffe~enoa matt~d i~ 

pa:ttlr respons1ble1 but the grJ}~.ter frequency of aueb 

1ncons1steno1ec. 1n the ~a~e results, pet-hG.p$ po1.nts 

to tho Ul'ldns1rr .. b1li ty of u~inJ a maze as a leam1ng 

task. 

In the card-aort1n5 ~es1 the large 
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ma.jor!ty of people were not able to reduce the1~ 

t1mes very much, and no exceptional trends were 

notioed 1n the r asults of t hose people eliminated 

f~m this test~ 

I n the Nonsense szllablt t est Ja most 

people had. very s1m1lar times for th•1r second trial s, 

as 1t aeemg very hard to improve much on this teat 

during the early t~als, and it is also difficult to 

spend an exceptionally long time on any part1oula~ 

t~1al, therefo~6 those people who disl i ked the test 

tended to have short D's, and those •ho limed the 

t eat had lt~rge D's as one would. expeot. Aga.1n a 

few subJ eots eot~ld be cla s sed as good learnE)x-e in 

spite of the faot tha t they disliked the test, and 

the~efore t hey had shorter TD ' ~ . 

Returning t o the correlation ooeff1o1ents 

obtained by this ~11mina.t1on t echnique, they were 

found to be t hoee shown in Table 16. 

T~~ 

LlWnAti.QA...jiocb#+ffil.Q• 

M v~ S. ~. LLY:fL_ll. f2 va., ..Q. · · ~ 54 :y;g, Jf 
+ •50( o•a)+ .u24(43. e•s) ~·00(47 • ' a)+ ·13(~7 a 's)+ •:34(42 ds) ... l7{29a1e) 

+ ·25 
U,giz!fl 1Q .11 A 

+ ·05 + •02 + •16 ' 

(Using th1s teohn1~ue t he samo a•a ar o not used in 

the oorrel at1one of t ho diff oront t ests ae they were 

1n the previous method.) 

F1rom thc)Se results it w111 be seen that 

using only t hose subj eot s v1ho were similar in 1Jhe1r 

likes and d 1sl1kea of the t est, makes quite a large 

o.1f'f er·enc e to two of the co affi ci ent s. I t ra1cea the 

r between !laze !l un•i oubetitution Test B trom ·25 

to .so. !he difference between the t~o correlations 
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does not reaeh the 5 per oent level of s1gn1ficanee, 

as x • 2•27, instead of 3 (Shepherd Dawson. 14 
"'H"" 

pg.l3S).. It also raises the ~between. I.!aze B and 

oard•tJort1i'lg front .05 to .24, but this rise 1s not 

sign1:f'1cant e1 ther. The ott! ar correlations all 

become lower, or remain unchanged. \'he ooefticient 

between cards and nonsense sullables is changed 

from +•13 to ••l7. ·lhy is this correlation so con­

siderably lowered? Firstly, only 29 subjects were 

left in for this correlation, and statistioally this 

number is too small ~ one on wltteh to base any oo"• 

olus1ons. '.rhe seoond reason that can b0 suggested 

for the lowering of t his correlation 1s that subjects 

who liked doing the eard·corting teat improved so 

muoh between tr1ala l and. 2, that l ittle improvement 

showed up between trials 2 to 10, and hence small 

!D's were obtained. On the other hand the nonsense 

syllable teat 1s the test in which this type <>t 

behaviour oceurs least frequently, and therefore a 

subjeet who liked the test , would probably still have 

a fairly h1gh time soora during the second. trial, 

which ean sttbsequently be oona1derably reduced and a 

large !D obtained. Many people did react to the t wo 

tests 1n the manner outlined above and the Writer 

oonsidera this partly aecoun'ts f'or the f'a.ot that the 

correlation was lowe:red by using o.nly subjecttJ who 

differed by l or less, on their likes and dislikes of 

the tests. fhose who did not like the first test, 

often had high TD' s Gn it; and often also h1g-b 'ln>* s 

on the second test. Eliminating these left a greater 

proportion of those with low TD• s on one 'test and high 

!D ' s in the other. 
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From oonsiderat1ons suoh as this, 1t was 

felt that too many people were being el1m1nated bf 

this rather stringent method. It was therefore 

deo1ded to el1m1nate only those people who d1tfered 

by more than 2 pein'ttt. For ~ple, · it a subjeot 

liked one test 11very much indeed11 (5 points) and the 

oth.~r ttnot very muoh't (2 ;>o1nts),. "not at alJ.H(l point) 

or uB,ot1vely d1.sl1lted 1tlf ( 0 points), she was eliminat­

ed . If she li~t~d th~ other tl)gt "moder ately 11 

(3 p<>1nts), «fo.1rl.y well 11 {4 points) or also liked 

it "very muoh 1ndeed 11 (5 points), she was retained. 

Vorking on th1a new basis the tollow1ng 

correl ations wer e :found. 

TAULi!! 17. 

Jl~:!'.!!llt\j;j.ruL...t,c.cimi91'1.t 

M. D· S U va • . .Q.. ~{ yg. 11. . B.--Y.L.._Q.. Ll .v>.JL_Jl. Q. ye. J . 
+. 36(5S s• r>) +.10(62 }l 1 o) +•o6(61 o* s)+ • 20(60 e•B) +•27(56s• tM +.12(53 a• e) 

1.9J!.a. 

From tnia it will be ~een t~t un1ng 

subjects who dj.ff~red by 2 or lese, on theil" 11kes 

and dislikes ~f tho two testa oompa~ed, there is a 

more general tendency for the correlations to be 

slip.,htl;y raised. Again the gr~atest diff.erenoe 1s 

mad.e in the oorrelations between l!aze B and substitution 

B, and between ~~ze P. and 0P.rd·so~t1ngj but th1s 

d.1fferenc e is not as great as tbnt found when using 

suhjeot$ who differed by one or lese . ~e oor­

r~lat!one between mar.e e~d nonsense syllables; and 

hotween ~uhstitut1on and card-oort1ng, nre ~.1sed ver.r 

sliBhtly (by . 04 f.l nd. by ·0?.), while those between 

nonsense eyll~ble~ and subat1tut1on, and between nonsense 

ayll~bles and o~rda are lowered el1gbtlr (by •04 and 

•01). 
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No very d.eflnite conclusions can be 

drawn from these l"esults. tleing subjects Who have 

a aimila.r attit ude of like or dtalika towards twG 

teattJ does tend to raise the oox-rela.t1on ooeff1o1ent 

in some ca aea 1 and. only in one case h~s 1t been 

appreciably lowered. Di fferen0es 1n like or dislike 

ot the t eats may not be th~ main facto:t J.n lowering 

co.rre?~atlons bet ween l earning t asks; perhaps a. factor 

such as motivation makes a gr-eater d1f:f'erenee 'bo the 

results. Uotivation ia a factor· which Hall {23. 

pg.l94) believes ma.y b e ot prime 1.mportanea. He 

concluo.es h!s art1ol.a by eay1ng: ttthe writer believes 

that a general learning .ability or some 1mporta.noe 

might be diaeo~ered, we~e we able to control the 

diffe~ent1n.l influence of motivation and p~'V10ua 

practice in the learning s1tuat1on. u 

X. ~l~n:dna.tf.on ot: subJects nth dii"fer!ncfS, 

in .Uot1vat1on. 

B'o:r t his reason 1 t wan decide d to see what 

the e f'feot on the oorrela tions would be, et el1m1nat-

1ng thOse subJ ects who were differently motivated. 

on t.he t wo tests be1ng eorrelated.. This wae done 

b)" eliminating those people ho answered "yes" :f'O:t' 

q,uest1on 4. ( Were you keen on doing well on this 

teat, or didn't you ca~e particularly whether you 

d1d w$11 or not ?) o:n one test, ana ttno" on the 

other. Those peopl~ who a.nawered "yesN on both 

t osta, or '1nou on both t ests ware kep; in. As it 

may again be argued t hat the subje{)'t's statement at 

the end of the test that she wa$ keen to do well on 

the t est might have been due to the f'aot that she bad 

been do1rig well, the answers to question 4 a..) only 
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we~e the ones oonsidered - i.e. the answers 

referring to the subjeota' motivation at t he beginning 

of the test. 

It was round that the people el1minate.d. by 

this prooedu~e, were not necessarily those people 

who had differed on their likes and dislikes ot the 

test, see Table 18. In this Table column A g1 vee 

the numbers of the subjects eliminated by the 

motivation technique. Column ! gives the numbers 

of these subjects, Who • ere among the people elimin­

ated on the grounds that they differed by more than l, 

on their likes and dislikes of the Teet. Column B 

gives the numbers of' subJects from oolumn A who 

d1:f'f'ered by }. or lees than 1 on likes and dislikes 

of the tests. 

TABlE 18. TESTS BEING CORRELATED. 

Ool.A. Ool.B. col.o. 
Subjects No. of A No. of A 
eliminated eliminated retained 
bt motiv- by atti- by atti-
at ion. tudes. tudes. 

Oa:t'd.e vs. Sub. 20 11 9 

I.laze vs.Non. 23 9 14 

Maze vs.Sub. 17 5 12 

J&aze vs.Oards 14 4 10 

SUb. vs.Non . 24 e 16 

Cards vs. Non. 21 11 10 

Therefore it would seem that motivation at the 

beginning of these tests was not 1nt1matel;r connected 

with the subjects• like or dislike of the t eat and 

that one should oons1der 11ntot1va.tiontt and »affective 

attitude" towards the t eat as two distinct f actors 

1n the learning situation. 
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The correlations found between the 

•ar1ous testa using only s•a Wh~ we~e similarly 

mot1'V'ated, are ehown in Table 19. 

u u. a. 
+33(53a's) 

M u, .Q. 
+•OS( 56 e's) 

TABLE 19. 

mtmwu2n tg,ghp.&gu. 
M D· li· I D· Q 4 YJ. .JI. 
+-07(47 s 1a) +09(50s1s) +.44(46e1e) 

UI~M 10 ~!a 
-4-02 +·18 

ax$. E. 
+l5(1J9 a·•s) 

These correlations show a fairly oon­

sifltent r1se on the original correlations,. although 

none are raised s1gn1t1eantly. Only one r 1s 

lowered and 1il at by + • 09. The othette are ra1 s eel 

on an average by +•05. It is 1nterest1ng to note 

that the oo~~elation between the aubst1tut1on and 

nonsense $yllable tests has been raiaed by •10, as 

thi• oorrelation had not been muoh affeeted bf the 

previous three methods of elimination. This _,uld 

euggest that differences in different factors ma~ 

have varying effeota on the 1nterco~relat1ons found 

between the results obt~ined in different teat 

situations. Using a ~ertain two tests it may be 

differences 1n motivation wilioh are masking tne 

oonela.t1on whiob ex1ats between the learning 

abilities et subjects on the two teats; using two 

other testa, differences ·in l1ke and dislike et the 

tettts, may be the chief f'actor. 

J. ~eqeJal p1souss1on on the results ~ound bl 
the elimina.ti,on teohn1gUeft. 

Other investigators have been surprised 

at the lo• range of correlations obtained among 

various tests, and the fact that theorists assume 

that there ie a general learning a.bilit:r, eaused. the 
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~este 

M va.S 
!4 va .. c 
M va.lT 
S VII. 0 

S VI.B 

a 'VI.H 

M,Qa 

write~ to wonder 1t oertain other raotors might not 

be responsible tor the low correlations, and to t1'7 

to eliminate these factors. One might do this by 

trying to g et all people equally motivated and to like 

the tests equall7, eto., but another method of 

eliminating such fao~ors is by eliminating the people 

1n whom differential factors were operative during 

'he learning situation. For thia reason introspective 

reports in the form ot answers to set questions re­

garding various reaotionu ot the eubj~ot to the 

testing oituation, were obtained, and it waB purely 

by regarding answers to t hese questions that any 

elimination was made. An elimination technique 

which took into aooount the results obtained bf the 

subJects, would be unjustifiable. A Summary of the 

results obtained by the various elimination teohniquee, 

follows 1n Table 20. 

TABLE 20. OORRELAT!ONS OBTAINED $014 THE VARIOUS 

ELDIIN~TION TECHNIQUES. 

70 ••• 23 ••• S1 a diffor- no.of s •a dif- No.of s• ~ Jro . of 
after 1ng b~ 1 or S'o ferlng s•a ha.v- .;• c 
first le1s on lof t by 2 or left 1ng loft 
O:U.mi%1. .. likea . 1n. leas on ln. aamo i n 
atioXI.. like a. DOti-

ve.-
tion 

·25 ·33 ·50 (4o) ·36 (5S) •33 ( 53) 
·05 ·09 .24 (43) .to (62) .os (56) 
·02 ·15 -·08 (47) .0() (61) ·07 (47) 
.lg .41 ·13 (47) ~20 (6o) ·09 ( 50) 

·34 ·27 ·34 (42) ·27 (56) .44 ( 46) 
·13 ·35 ··17 (29) .12 (53) ·15 (49) 
·16 •27 •16 •18 ·19 

I t would appear from Table' 19 ·that taking 

1nto aeoount as many disturbing factors a s possible, 

and eli~ina.ting those subje~ts who were aff ected by 

these factors, makes the moat differ ence to the 
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general trend. of the oorrela:tions. Wh~n this 

prooed~~e waB applied, all the oorrelat1on oo­

effiaienta, except one, were raised and although th$ 

new correlations obtained were not s1gn1f1oantly 

different fro~ the others ,some of the correlations 

were ra1s.ed as roueb as •13 and •12. The average 

oor~elation was r aised from •16 to ·2?. 

A alight but fairly consistent trend was 

a lso not1oed in the correlations obta ined, using 

subjects with Similar mot1vat1ort. All the cor­

relations, except one, were raised although again 

not to a stat1et1oally a1gn1fioant deg~ee. The· 

average correlation was ~a1sed from •16 to •19. 

This would seem to show that differences in motivation 

do tend to lower 1nterco~elations between learning 

ab1lit1es, but this faQto:r does not seem to be as 

important a s Uall believed. 1 t would be. 

The r~eults obtained when eliminating 

people who had different a ttitudes of like and 

d1sl1ke towards the test~ are rather mora d1ffcult 

to interpret. 'two of the correlations ar~ quite 

appreo1a.bly ra1sed, but the effect it has on the 

other correlations 1s negligible. The qualitative 

analysis of the type of people eliminated from the 

maze g1vee one some idea of wh;y the :two t'lorrelations 
',, ' ' ,~_. . ,, ,. • " · ,. •• # r; .• / ,:J~,/; .. 

' _that a.re between the maze test" and somethi ng elseJ 

are the ones tm t a.re coneidembly raised. The 

same type of qualitative analye1• helps one to 

understand. the lowering or the aorralat1on ooet't1c1ent 

between ca rds and nonsense syllables. 

Through~t t hi s investiga tion t he need fo~ 

qual1 tat1ve treatment of data ha s a truok the wr1 ter 
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very ro~olbly. 

The chief ditficulty encountered in this 

investigation, using the elimination technique, 1s 

thAt so tew subJeots are l eft after it has been 

applied, that the oorrelat1ons obtained cannot be .. 
I'egarded aa statiatieally reliable. · However a 

small number of subJ oots tends to lower a correlation 

coefficient, and the fact t hnt 1n nearly eve?Y ease 

the correlations found aft er e11m1nat1on were higher 

t han the original ones, must indicate that the f a ctors 

which we were trying to el1m1nnte, by eliminating 

the people 1n whom they were operative, are real 

factor-s which t end t o mask t he eorrela.tions t hat 

ex1ot between various learning abilities . 

K. ~mar)!:. 

1. The mean eorrelntion coefficient or the 29 

obtained was +•OS; the mean for the e obtained on 

the f acilitation t asks was +•02, and the mean for the 

Aoh1evement tests was +·16. It waa decided to see 

what the etteot would be on the correlation co­

efficients of eliminating people 1n whom differential 

emotional a tt1tudes were operative at the time of 

the learning situation. 

2. B1 eliminating all those subjects who had 

an extrema attitude of like or dislike towards the 

t est; who were upset by the type of material used 

1n the t est; who wer e·nervous or over-oaut1ous; and 

who found tha t doing another t est previously had been 

a hindrance, all the r•s except one we~e raised; 

and t he mean correlation was raised from •16 to •27. 

3. rel!m1nat1ng t hose people who differed in 
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the1~ attitudes of like or dislike towards the 

tests being correlated, affooted t wo of the cor­

relations appreciably. Using aubjeets who differed 

by l or l ess on the1r a nswers to question l a)f the 

mean aorrelation waa unchan~ed; using subjects who 

differed bV t~o or less, the mean was raised from 

·16 to •18. 

4. ~liminating t hose subjects who were 

differ ently motivated ort the t wo t ests being cor­

related, raises all tbe r•s except one, and raises 

the mean f~om •16 to •19. 

5. Uot1vat1on and emotional attitude towards 

the tests does not seem intimately connected, as the 

people who were eliminated on the gl'Ounds of di:f'fe~ 

enoes 1n motivation, do not coincide with those 

eliminated b ecause of differences 1n affective 

a ttitude. 

6. One cannot infer from t hese results that 

a general l earning ability of any i mportance ex1atsJ 

but on~ can argue that the extremely low correlations 

found 1r1 the past, may have been due in pat't to 

factors such as emotional attitude and motiva tion 

ex,erting a differential influence on the results, 

since nearly all t he correlation coeffioienta ha~e 

been raised by &ur attempt to eliminate people 1n 

whom differential f aators of thia natu~e were 

oper ative during the learning e1 tuat1on. 
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A. Sl£p.fU.S;!; stoylytlgn .. .. 

As theH 1• a. gone~l •• uoptit")ft .., de by 

th~l'1nttJ that l.t=>art 1n · ability 1e a qen4)rt\l ana. not 

a eo1t1c tMto~, Mroenm.crrtnl ev1dcMo on thia 

matte~ aeamt 11 •ovth obtaining. On aooo~t ot 

'tM low 1ntelliOOl'J'6latinn.e that ha.4 boen obtninod 

betwet?l" v~rioua 1earn1n~ b1ll"i1ea by early tn-

Y atig~tol'S &nd more recently by ilo.:l'l (23) nnd llunbmd 

(30 ), t he ~:re ont p!.eoit ot reeenJ'bh waa unrt.~rtaken to 

find out whe ths:t- ll repetition· of au.oh an 1nV"e t16at1on 

•o'Ul4. RiVe analogOus "•ttlta. fb'J oh1st d1tt1oult1es 

1n the way ot g&tting oonolue1ve e-v14enoe on ·thle 

eubjeot ,-e ' 

( 1.) ~ha.t M 1ndi vidual' • performP.noe on. a. t:1V~n 

laa!ft1n~ tuk, 1 E1 tuno,1Nl ot manr other 

tA.o7or• bes i f e l &.Pnlng ~bU1ty. Qh1,.tt 

ll!'ltmti these are the ob.,1eot1 ~ e.f.! rtui t tons l 

voli t~')ft. 1 tt1 tuds :ma rJOtiv t~ on nf tt'e 

1n -· iv14ua.l.t f1tlotl.U\t1ng mont.a.l rut o~an1c 

oon 1tl ... na, prevl nue n'f'notiee t ':l('JPi tive M4 

nege.t1 ve t:rr.J).af~t- ot tmin1.na, wo-rlt t:~c-thode,. 

al'ld t he number of tnnlo given on th ap~1:rio 

tt\Bkt 

{'t1} hn.t t e 1nd.1v1l~1 ' l eerninfJ ability 

cannot b0 ro&a.aul'ed .:airootly by a 1n 'lo 

norto1~¥tt:H ce aoore. but: muat be d.eduoed 1n 

aorta fit'S fl'C'm the r;t: of sco;ree obt&1r.e4 by 
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~ep t1ng t 1 a leam1ng t k a numbfJr of 

tim. • • 

In th1s 1nT~ t1~ t~on much tine was opont 

1A try1n~! to uev1. e .a method or meA .urin{) le~!ng 

ab111ty from tha J'b of ten r>~:t-fortnAnaG seo:res obtrined, 

but w1t l.tt v,..~ o "1tsr ot~l'V ~eaulta. !t fPlt 

; ~~t t e 1~ !'"'ie1"lo el tA."; nns botwe n 1f'arn1n,, :h111t1es 

found 1n the p t~ mPy hnv be n uo to the !not that 

methode ot fiH'·asuril\~ ~uc; &b111ty had bef\n unev.tisfaotor:r. 

f'ol"'ltll for .... ~a t~r1nt 1 ~ M1ng eb111tr, llh1ch on 

enn1,..1oel (t'ounin se d. to tf..\.ko ooount ot nore 

taotcr• g~!ng to~e ~~~inc n cood learne~ tl~n cithe~ 

the meatturea tttt~d by HaJl Ot" Mueb ~d. t~as d&v1•ed. !he 

ap~l1oation ot the formula to ~he data ho~ver produced 

1nte-rool'!'el t1 ne wh1oh were not s~1t1oantl1 dittorent 

~m tltoee obttt.1nef. by u•1ng the tim~ d1f:toronoe betweon. 

the ~o,nd and the sho. to ~ tr1ale (this lattur tleth.od 

1f1 eo · wh'l t a!.rn1lu to Hall' e l:'l thod of taking tice 

~itferenoe bebwe~n tho first two tr1 ls and t~ last 

t"'" t-rin.la). The rnmula. rl.evi ~d, 1n fa.et,. tonde4 

to m l.t$ t t . oo~le.t' one evon lofte:t• than those obta1ncd 

by 1 ~ n th~ t1 e t11.t:fe>l"€1!10e .e tho«$ 1 th1'>U'Ch ~fl\"'Y 

~11P'ht'ly1 fl. not oiRfl1 .. 1tJ tly. ·?he nauae e>.f thu 

Hemod to 'be tMt t~ n• w fol":"lul4 wa not very well 

•u1t '\ to O"'V '1?1ng xtt-eme o tHJ. 

A !I rd the :f1rlt ".if'tioul ty, the oe 

xtr~a up, f~ot~r ore contrnllod ao nudh ~s notc1ble. 

'l'hfl obJeot1.vo 00nt1l t1Dn wert; tan ~1zcd. to a o.erta1n 

extent by- the ~ubj~otn al y 'hoitlg tested 1n the 8lna 

ttoOll t th A;llO t1r1~ ot d93. The effect or previous 

nraot1ee a 1nt 1r.ed by ohons1nc taaka 1n lioh none 

of the t~ubj ots h. d hn~ pooifie praotiee befot'$. 
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Positive and negative t~anlfc~ of trn1n1ng was 

gtw t'rled aga1nat by e"'ao 11'l(~ the teats, psrt icm l n.rly-

those etf a o~lelTtmt ~'W1lttr ne.tul'O. In rmt to ot 

thie ~acing enmo n ·gativc and n~.1t1ve t~rsf~r 't 

traininr and cnot,.cnal n.ttituct~ did seem to oco,:r, 

partioulnrly 1n thri a~oond substitution te t, find. to 

a le&ser extont 1n the ~oond nonsonno eyl1.nlll o teet 

( see ·Obnp tfltt VII , pnge 117). 

0nf' ot the rm.1n aim• of tho 1..nv(~•t1f(ttti~n 

wae to find out uoother ta ka 1nvolv1ng :t'no111tat·.C'n 

learn!.ng oorre J.&.ted l'lor·a hichJ.lr Vi 1 th caoh othor than 

with ta.o~s of'feri!lfc a g~ento~ opportunity for using 

o..oh1nvemen t 1n the learning. Wmn 1 t wa.e found toot 

the corrolatit\nl between the taSks ehocen 1n the 

tnailitati~u group Ylore ver-y lCW7, it W"as deo1d.ed to 

t~ nnd get aor;e df'Lta on the \11aturb1ng e f f'cata or 
not1VAt1on ~ attitu'io , 1'flt,..guo tnotors, ncrvnuonees, 

etc. , by r1raw1ng up a quoetionMil'e to lae uood 1'/hen 

the mtbj0ot o~ ne i:;o. be tested .for tho aehievenor: ~ 

tankc. fly- urinr( th.1t> quotttionna1l .. a the 1.nvettt1gntJOr 

waa tf; i)lmin!\to y)eople ~.m tho t-.vo t4}~te he1ng 

correlated 1n whorl d1t'fel;Sent1al tJJ.oto%'£J of an emotional 

typ<' were nlaying a pa.vt. Although the in"tividual 

eorrelat1nn oootf1o~ente wore not stat1ot1oa11y 

s1gn1t1oantly r-o.1tted by th1 prooer.ul"C, yet the 

eorrelati~ns as n wholo we~j t&1~ly con 1etently 

raisod, which swv ;cttJts tllP,.t rmah factors arc melting tt 

ditterenee to tho oorrelat1,na obtained,. and thaoo:tore 

ovsry attempt should be na.de 1n any future 1nvc rrt1~ntion 

ot th1a ~ort ttl oontrol tho motivation and othor 

e~ot1onal factoru onorat1ve in tho subjects being 

t'urted .• 



t~1s 1nv~et1~nt~ ~ n are that : 

( 1) ho ti'Ond r.f ~v1denoo ~ rno to Qll ... .~ et that 

le m1ng t\b:tl1t1o rtoaJJtlred 1n thi 

1nv at1cttt1on t:on~. 1n p:ro,..l oue inve t1r;e:t1on 

al'e not hi("hly O"rrelated .. ~c evidonoe for 

t'•io nr1 ._., frcm the rnot tl-\ t only two out 

ot twer-ty-c!ght ~('ll're1st\t,n ooetf!c! nta 

found 1n t11e 1nve tlration .ro al'lOvo + • 30 •. 

l"d o1en1f1c tltly d1t:teroant trnm uro. 

i ght cut of nine ty-one wrere ,:t"o ter t.han 

+ • 30 1n Huebr""d' c 1nveBt1('11. t ion : twen ey.,. 

n1.ne out of the ~1 ;hty-tour Cl'lOted by Ibll 

from oo.~l:r 1nvo t 1gatoro et(! ,;roator thlul 

+ • 30, 'lnd two out of s u of h1o own c l'Ude r-' • · 

{ 11) It 11oul!'l oeon ·t: t oor lo.tiono aro 1ghtr 

at't<>nc: 1 ""arn1ng to. • 1n-volv1ng oore oocplex 

''h1S 18 

boule out ~,Y' L oo 1d ro.t~ 1 1l ot t he cloo!f1o-

1ent ob tn!n d b"ltween )to:tt, t1cnte.1 and 

1deat,onal IC~s, hnth 1n tlJ.s inv t1g::t1on 

tl 4 1n t!v.f'be.nd' , A f' 11 by a oonpn:rison 

o:r 'f-l<t,f) ct"rro1 1lt".on o ... 1netl fO'P tho 

fa-.61 11·:s.t1~m t~\slr:es 1th tho'le obvained for 

a~ not ~ t1at1onJly G!gn1t1oAnt, but they 

ee n to ho11 n oerta1n t~nd. 

(m.) 'l'he lowness or the pre ()nt noet ... 1c!ents ma.v 
be in .,,art <tue to :taotora uoh. o omotional 

tt1tudo nd motiv t1nn exort1ng a d1fto~nt1al 

1ntluenoa on 1,he ,svl t" • At:)a1n tho oo-

efr1oi nt wo no~ ~ &d £1gn1t1nantly by 

tho e11n1n:1t1 n toohn1ClUeo ,.,,1ch woro uaod to 
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try and ttnd out how great an offeot uch 

-,ot1ona1 t atoM exert on the ~eeul t•, bUt 

t \O t wlr oono!.aten' 1.-t~isiag ot the oo­

etfic1~nt oe .. em aucg~~t1ve . 

Hall {23) nd Jlur:b nd (30) hn.vo tended to 

conolUdo t~ttt the low coPrelatit)ns shew abeen.oe or a 

.. neraJ leal,'fling a'bU1ty. On the Sn~Aro n ( .),) 

theor.r , t.;1s does ne-t neoea ~ly follow, Aooorll.ing 

to him 1~ 1B the !' lat1ono~1p betlreen 1ntc:rooX'rela~1ona 

t~t otero1n s th& pr a nee o~ 4b•enoe o~ n ra1 

taototta, not the me~ lownea1 of th!J oortt .:1at1on • 

In ordar t("1 t1nd out hethor gonornl r otor 

oould be d1soc?ere4} Speuman• oriter'ttm ot tctrf\4. 

d!ff ~nee~ &8 apnl1ed to t e 1nteroo~let1¢na ob­

tain 4 tweRn .the ohievem"'n~ tafllt•~ a the la-rr!Oat 

oo~ l ations found ooourr'f)(\ between theee te ts a.n4 

the t t:rad lt1ft,~renoee all tnlten a.a poo1t1ve oomos to 

•0255, wh1l the th :ret1oal . e. (53 p gc. x1 1-'ornule. 

lOA). 1s •02732. (Se .. Appond1x V).. ~he taed1nn 

Ob~t":M'Od tetrad dltfCX'f.)n.oe for the table Of <\C)t-rol~t1onB 

18 l e n .han ttl ro00.~1e er~r, t~eroe re, aocor<U.ng 

to 8p arman, t is raTes t'ke o~!. tenoe ot· a « gt :ractox­

e.nd " " t otot-• in the l c rn1nl!" abili:t\ea used on the 

:four te te boing oo~rola.ted. Ho•evor the amount of 

euoh a eom.mon ft~.otct' 'lm'nld p)lfoba'hly be vow mall , 

uuo to the lo7ne•s of the ,~~lat1 n ooett1c1 nts b~ing 

useol, th mean f>t which 1s only +•lG. 

lathe o ~e or a 1n le te,rad ditt~~noe, 

!;he tetrad "l1 ff renoe should be less than five t1riwa 

1tl't l'. :. , o leulat d oool'\'11.ng to to~ula l6 (Spo rmnn 

53) . !al<'1ng ono ot our tetre.d difteronoee, nom ly : 
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!.ta~o B. • 25 

Non. G.B. • 3-1 

• .. 

we get the t tr.nd d1f:t'erenco = · 025~ nnd tho 1> . •• 

= •032. '1'h1ll eatiat1 e tlp("l\l~JM 1 • criterion tor 

rtn~lo totrc.a. d1t'ferez~oe, ns the tetrad difforono~ 

1e los. than f1yo tklca the .P. ! •• , no t t ao~~ord1ng 

to Opo th re 1 a. oo on f'aotott run 1n{; tbrougll 

the four ab111t1ee . 

llo vor Thomoon (56 ng . 140 ont~ard.e) . s 

l evelled oerto.1n cr1t1e1 a ngtLinst Speanaan 1n this 

oonneot,on . Spo -rrnan han aewmed that the tetrad 

d1tf roncca nre zoro in thu l1holo populat:tl"\n. t n 

ao'ual &mm l (:a what Spean:tan' teot-m1ql'lt3 dOees is 

deoid6 1 thor '.lle aotual tetrad d1fte noe found ,is 

1th tl1e true tetrad d1ff renoo 1Je1ng zero. 

As tho notual te'trad d1tfereno~ will ven rarely be 

exactly ~•ro, 1t 1 sru d tl t 1t deviates from ~ero, 

due t<> n11n error • It ~~'eoret1oal nrcbabl 

arro~ 1s therotoro orl ed ouli l'Y to%' Ula. 16, and 1:t 

the tot d 41:t'toreno 1o ~ound to be loae than f1ve 

t1nes the p . e., it is ns UR1od tba ~ the actual tet~ d 

difference 1 cOMn tible 1th tho true tetrnd difto~~oe 

bfl!ng zel'O. !hom son points out that 1. t 18 alan 

flece ry to oons1dott whether the sa le 1 k9. ... ·R .• t1bl! 

with the oppo ed hypothesio that the tru& 1;etrad 

diffet'enoe f r htJ holo ponulat1 ·n 1s not zel'O. I n 

ordor to do thie we oat' take a rer1on round ~e:ro whioh 

for raot!oal nurpoue• wo re willing to aeccnt aa 

zero. ho" on te.lutl •05 o tho d1 Crq)~anoy from zo1-0 

h1nh he 1 willing to aooept. He holds that it 11 

not verr rigorous don n.d to t te , that the totra4 
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d1tf :renee obscl"'V'ed chottld l)(l lnoor.tpntiblc vtith a 

h:f'.pot}'lca1o that tho true value 11 t)roater than ~ os~ 

before we definitely t\artit the thool'Y that it 1a 

roally .zero~ 

i .. hia mca."'l tho.t fott a s!nrrle f(J:'l)\JI ot fnut­

oo~'e.tiona the tetmd d1fforcnce ~.,lus 4~ times its 

p . Eh mu*'t 1~c 1th1.tt the limit of · 05~ it we are to 

aaeept the onat~nce ot n ~encrsl fo.otor rutm1nfi 

through the four ab1l1t1esJI alona with 1ndiv1d.unl 

Etr'I001t:to t~ctort;r . UnlEHHJ !t 1. within th:la 11n1t 

it 1s onopat1blo vith tho hfpotho 1o that tho true 

value .!! sol'O; r~nd also conp t1b1r w1th tho hyrlothoeie 

that 1 t is not t.ero ~ Rttd hcnoo tM ex1stonoe ot one -
common taotor 10 not prove4.; all th'lt 1a proved 

aecord1ng to Thouuton 1o that there the ohanoea n(\U1not 

the 6peai'l1le.n hypothesis are not nore than 1000 to l 

(Tho"UUOtl 68 p.nse 151} . 

Applying ~'honmon' s or1tor\on that the tetrad 

difterenoe plus ~ tlmee lts p . e. 111u~t be 1th1n the 

limit ot •05, to t~ tetrnd cl.lt:f'a:renoe quoted ahove, 

lYe f1ncl that 

(1: . ~ X 4~) i· 'retmd c\1tfcttm.me = ( •032 X 4· ~) + •0213 

• · 109, 

and Thomson' o O.l"itor1on 1s o'hv1ouely not fulf111oG.,. and 

on his viow the f'v.ets do not "rove tha't one eoumon 

f'f'lotor cx1ots between tho les.rn1ng e.bU1t1oa exhibited 

on the four teats (vi~ . tJubnt1tut1nn Totst B. cnrd­

aort1ng, l19ns~meo-Sylln.bltut B Md Uaze B) . 

Gtdltord (2<)) nn1rtta1r\O that Thuretonc ' s 

nethod. of faet/')r1al analy io ia too noot rol1nble .. 

However ti.uc to the great l.l.Mount ot caloulatlon involwd 

1n thte method, 1t w 8 doo1ded not tn ,nply 1t to the 

~eaultn .. Furthe~more our oo~lat1ons are all so no~ 
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thc·11' nrob blo errore, ~'n.t'l 1n tl'A najor1ty of' oneos 

do not d1ff. r Aign1t1c tl.y ftto"'~ zoro, ... hat lth<,\r,h 

the 1nportanno of o ')JlQytn .. tno1:or1a.l tu\'11Y U 1 

rea11•od~ 1t t!a.S :t"lt thnt ltttle OC\U.,.d btl 1n()ll by 

applying 1t to the praoent XJeSttlt•· 

In tho tollow1ng o'Jot~ 1n tt wtll be oeon that 

Iluttband has ,..eoently tr1oa. aur>lY'inf: f: otol'1a1 analyr.1 

tn hi reel lt • 

B. 'r.oe1nt ot"lt tln l;ho Pro'tl:{,.e . • 

Binoe tho o..,nr:nancene t of this stwly t110 

art 1cloe rePorting ft;trthllr 1nv t1~. tiona oarr1ed out 

by Hu aband ( 31, 3.2) on t 1 'bJeo._ ve ppo · x-ed in 

the Journ '1 of ~net\c P,yoh~lOCY· In the first 

art1cle ( 31) • Uu nd d lll wtth the ot,foot o-r lef1..P!'!ib 

nt to.,l8 UTJ.)t} M~tergom~~.:U9tl!· ln order- to chock 

tho pos 1b111tr thnt hortoninu the t~ote hnd bo~n tha 

oau e of th low oorr 1 t" o s obtained 1n h1 :th-et 

1nve tigntion* h\l Oh<' nix ot tho originAl to te nnd 

1nore ea. the--...1 to fnur tin s t oir' ov.,.g!nnl lotlfzth.. 

In sn1to ot <lt~lplin) the len ·th of ·the t :~nta. the 

median co:rrcln.tion 1a only -t. 20, c a.rod 11th tho 

111cd1an ot ,..13 obtain d originally. Th1s fi~UI'e is a 

trifle h1ghott uh th& N41an for th' or1glnnl eerla•, 

but so littlo his .. ~r that one· "'Uld t6a1t te to 

euggttst that quadrupling t1 leneth of the to ts Mfl 

However tho faot 

that the nodie.n coetf1c1ent has oo n ra1setl, po1nte to 

th& dc~1rPb1l1ty of u ~1~ longtr toats than Hucband 

.1d in his or-1g1nal 1nve tigation. Perl p quo.drupl~ 

the to t • ( h1oh ttc nt g1 vin about twont1 trials 

1natoad of f1ve ) ) 1noreat:1cd tl e lonrrth of thn tf)Qts 

too gtte tly, oo th&.t the learning oUl."Ves wex tll\tten1ng 

145. 



out too ouch to~ts tho end of tltf' pmotto~ p(lx-iod. 

In tho eeoond nxet!olo ( ~2) , Uus1'>and ctnnls 

n1th ~he ,e(f'~. s:t 2! ~r:.c; npd Sflr.21A o:; ,tntol1-&con,9~ on 

the 1ntereorrelatlone. It bne boon Ol~')BO Gtod that 

one of tho t'easona rott tho extret"10ly l()w into~ 

oo l"f'ela t i roe ~bta1Md be twoe11 tttr-:rorenoe t:lEt&MlM crt 

l:.Jam1ng may be tho taot that no•t tosts hav boon 

perfor:ted on eollGge students who roprooet'lt a homo­

gone()UC nopulnt1on, r npee1ally 1n tc1~16 nt intellieonoo, 

but a.lBo 1n re.nb$ or talt;nt and eduol'l;t1on. 

A 111\rr'Ow rart{';o ot tlll.c•n t ono:tuteo to reduce 

any co~llltl on aot)ff1o1ont, boonuse d1ff&l'enoea 1n 

llhoop ability are ao auall that veraorlal1ty fac'toro 

eueh as rwX"ne~mnoe J (,nthuo1atn n.nd oo,nuc1ttnt1oueneos; 

ohano~ on nn effioicnt modD ot attack and olicht 

dittoronooe in oxper1onoo, can mnter-1&113' W. t I' o11e 1 s 

poe1ttol\ w1thh\ the r,roup. It the spree". of bll1t1co 

hanponod to . w1d.es- c:uoh n1nor taotol"f! oannot ~ke up 

tor diSC'PfJpanoiee in true ah111ty. 

To so \f.Mt ditfero11ce a w1dor ~ge of' 

1fal•nt woula tJD.ke on the 1ntel"'oft~lat1on8,. lfu~;bnnd 

obtained th1vty ah1ldrnn oaoh trom t\1o rtf the junior 

hieh aoll.ool 1n \11 on, ono t;l a un1ver- 1 t-y ope:ro.tcd 

.ohool and tho othflr a aehool loooted olo~rer to tho 

bug1neae n.nd ln<\u"trial areas.. The tott\) I. ~. ral'!;O 

was h-om 01 to 162. with a 1ed1en ot 106•$. ~~ 

children were 1n the soV(lz~ 1th a.nd {;1crhth grades (the 

state ·lAWS noot')&e1ta.t1nu thn.t virtually ~Ve:ZW'<>lle wUl 

still be in eohool 1n thee.~ gmde ) and tho 

wa front 11~ tc 16~ rea.ra, w1th a uad14n of lllc 

!he teets u od were six from Hueband1 s 

nr-\n1nal b:lttery_, wh1oh \icro dcH'tmod tHneo1ally sui ted. 
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fo%' jun1or high oohool ntudento. 

~he mo~an o~rrcl&tion ot tho r1ttoon 

oorrolat1 on• c·'htn1nod fron these teoto~ l'la + • ,0, 

· htoh 1o virtua-lly ~ nslgn1f1o nt . 

1Iu9band Q<mo1d.erod. the poe "1bil1ty thnt 

tt hir:he:P ranga of 1ntoll1gence 1!1jpht hnvo procluoed 

a greater u1f:f'erent1 tion !U10tl3 oub.1c>cte nf ill ffnrent 

de ees of 1nnv.te ahili'tzy' \lh1ch uoulcl t1uan thD.t oven 

1f l earning nd aptitude wore not porfootly oorral tod, 

at the same tinO tho bo~t lanrncrt may h.aV't: b&on 

a'bovo n.vera~ in all pHrfo~i1 noco, And the poor 

learners ~ l..,w avem~ . Suoh 1'13.S not round to be the 

caae. 

Most. ,::,f ... he higbont ool"t'elat1 "ns s penred 

\Y"twecm lenrning ts.sl~ and 1ntolliflenoo. !r'ho 

1r-,heet single ooerttcicnt a1 between ideat1 nal 

nenory for- ll :reoo.illR passABG o.nd 1n.ta1Jigonoe, br;.'i.tll) 

.._ ·-;}' . Co,.-rc1.Pt1on 1nvolvinr; the ~oro motor task 

1 1 thor nonp: c~oh. other o:t- betwe~n thomse1von ano. 

cort!"lox lenrn1n~ cr 1ntal}.ige. ce, 1n gencrol r ngod 

nuoh lo\7or-. 

F:rom the reoul ts fnun-- on thv o two furth.or 

atud.1es Uunbnnc1 ooncludcn ono-e no:ro ;hat loamint~ 

.ab1.11t1es ~.re l)rlec1.f1G r tl"~~r than ~neral . 

OJ.yd Coombs nud Huuhanu haw an rtielo, 

now 1n p~ ~ ,..,hich e1ves en .ooonnt of thf, a,,nlio t1j n 

ot fo.otoM.Pl o.n~lytJ11 to Jlu bald' fl or1r"~"1nal t~le ~'! 

1nte!'<"~Or1"(:1e.t 4 onn. About ·this Itu band wr1to (31) : 

~1n 1te nf 1e low ~anae ot o~rrclat1on• , at loa t 

four more or le s goneml taot~r• !1reaar>tod th~ns~lvos. 

In .ad1tj.on t ~ may be nteb r (tf speo1nl f!.b1l1t1es.11 

Untox-tun~tnly tly1.n tata1nont 10 not clnbo-vatod., 



theretoro tho c·thod ot taetr.:r1al a.nalyr1G nn""'lied 

and the nat'll~ of the gt)nox-nl ~actors ia not knom 

t pre cnt .. 

c. .. Him5? l>r.ctif1.QL'R!enb·. 

lu:bC.l%11.'1' s :f'1ndinq; ot tou~ moro or less 

"~'eneral faotors 1 l ea.<i t· c 1:"r1tsr to ecre1 th 

tnot that t''o timo 1a not yet rlpo fo~ forning t o 

onnoluetc-~n that 1enrn1n~ ab11tti.ea re amoc1!1o 

rather than r~nera.l . Tharo l.\re mo.ny e.so ct C\f 

the roblem t~t ara till 111 n&ed. o! inte!: ·1ve 

stud7, and wh1oh. 1t 1nveat1r~ted t orouf;hly. m y 

hO\V that lonrning ability 1 rao~ ~nornl tl'lan 1t 

would a~eem to be trom th1e and previoua data on the 

ubj0ot. 

An extens1v~ 1nve t!~o..t~ on should be C"lr :1.cd 

out on l~am-aina ta Hl alone, o that tasks oould be 

found which do not c1ve euoh 1'luctuo.t1n('J ourve as 

wero obt 1ncd on the mcze te ts, tor ex:ax:mlo . Tho 

tnoko hou14 a.lso be of euoh a n.at~ t~t praviouo 

p:ractioe nlnra a m1n1aUtt pn.rt 1h. dotem1ning tho 

ub.1eate' eooree.. In order to :find nuoh to•ta O\~oh 

1ngonu1 ty 1r1111 hn.ve to be u~e46 o.nd 1~h p t1ent 

exper1mentatton 1e nooe sary. 

Altho~"h tho rconlts obtained by trying to 

davise teats requ\rlng m."' fao111 tA.t-t~n learning e.nd 

ot era 1nvolving uore ao 1ovm~nnt l ottrt11n ~~ lo not 

80elil to lUtVO 1:>0cll1 p ~tioularly t"l:-t1ittul, :Y"t th1t 

l'lP' roaoh to thJ tu<t?" nf leo.r~olint;, r. '\Y bo ur.etullY 

developed furthD7 in tutu 1nv.ct1sat1ono. n 

into.re1t1ng . tho~ or 1 tu.\lying l narntng ao "C'l'ding 

to tho p!'Ooese required 1n the part1oul. .r 1 al'!11n~ 

1tunt1(' n~ y be to tnke two lenroing taalts 17h1oh 
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al'G v1rtue.J J y the same ( auoh ao !»10 nons9nae-oyllo.blo 

mazes, using <U.f:ferer.tt syllables 1n oD.Ch bnt othr>l'Wioc 

-:\T'(I.ttn uo 1n cxnotly the same narmer) , and StH) uhe ther­

the rettu.1ta obtained rttom two nuch tor.tll oo~ral to 

highly. It this prc•vcn to 1~ tl() ; thon build up a 

different test hy intrcY.tucing nn onpol"tun1ty to eduoe 

relnti ono anCt. oo~lllt~a, "'a:/ , and ee~ whether the 

test O('ntinucs to oor!10lttte h1rtllY' o_.,. wheth.er, by t'1e 

introf uoti•'n of an or;portun1ty to use a differnnt 

pxooo~as in l nrt'in('· the rnntev1al , tho cor't'olat.ton 

becmnoo r.tuoh lower. 

m ~c a g!*f'at d _cJ. t.if d1ffnl'tJtlOEl to ·Ghe ooztX"elat1ons 

betwe~n two mental taak~ ou1d it nake a r;.ronte~ 

diftorenee 1n notor tasks? One ooult\ pcrhapa taJ~o 

two Vtt'f!Y s1nilnr d.i?'\)Ot:\rnlAl oozes ( oP porh'l.tJtl the 

oane maze l(~med from di.ffc!'Ullt cnde) and 8G P. whe ther 

the resnl ta oorroll'.tG hiablY. fhen ohnnse the naze 

co thnt thor o.re exactly tb') a"\!11e numbtr o~ p&sn,.gel 

and {')f the narce length. but 41,.Mn1J~d 1n n linnal" 

fashion~ so that the lJUbJeot oSfi. no longer e1uoe 

:Uree tional, ~d. fr1 o:-- r1pa1;1 1_, r tnt1on.h1ps. l1ou1d 

the re nuts obtained on nuch n f"'I\~O still correlate 

1 th t,"J.oto fottn<l fm:.. tha ~'MJ!inal t1 ze ?· 

'lhA na.in cu.t-rtoul ~;y 1n ueh an 1nvos t1go.tion 

lfOU).d hn tho n·~[(at1w eJtd "'0 1~· .t vo ta:'fl.nofcr t."l~ tro1n1ng 

that would ~ l ikely to onour. l:f ouf f 1c!ont tit\e 

elapsed be~i'n too two testL"'lg po~1odS~ this cffoot 

d.s.ta u.ootul tort finclilllJ ·uho rg11@£1ty:; gf A. ~r~am.~ 

!f:sk. A nazc learnt :f'ltom both end• involv~e the Bt\r.lC 

diet~noe to be covered by tho oubjoot ana tho ~sme 
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hr.~!! n.ot 1>(' n a u1so tleCUJU.l"iQ- t.o clY~o e, ns tilJo 'I)JJ'%' 

trial oan vary so onna1d.(}mb1y tl' t for purrH'>OoJ of 

eompari son 1 '• is ~ to ltnow how to den.l w1 th tho 

retn>l ts. Anount done per toAt!ng period. "~Y a1 vo 

roeul ta w111oh are not so extrrwuh tt cxtr<'mes ll.ho# 

UJ1 hore, th~y u1ll be Dn~:1 ot ot.<'1o:!.onov, r~at :tn­

effioi()noy; t;mt 16 _, a. pn~on w: o lVJ.E; done a great 

nb111ty on thr> task; wh!l·l a p rnnn whn tru· tm 

ex~e-,ely lo~ t-lt o 1 ~"~no who roor' t.o laok ouoli 

abU1ty. 

mo~t forotbly 1n ~11 

nothing but corral tlon ooef~ioiento. It 1t tir.'le 

that e.xn'1r\l"lAr.tora trird to r:et avidonoe fPOm the 

aubjoct tl)en olvoe on om~ of thEl taoto14's wh1eh lte 

beh1n'1 and o u Je the s1zt. ot the conrolat1on oo-

~f'M.o .. onts nb'tained. 

qu~li tnt1ve 1nforna:t1 nn from tlm eubj ota 1n th1G 

1n?(;&ti~ation. A t!lUOh • ore o~t-ohonstvo quef'.t1nn.­

na1ro oovl~' oo a!'amt tm 1n~lu1.1nG quest~on . tinrt tM 

81.Jbjee:te wh<rthett they felt thf!'Y t\t\d l~attnt TP.ok A more 

qu1okly th.on f'J:n.Jk n~ ftnc't 'frhnt ~hey tl~ought the roa.alOn 

:f'()l' thie had been. 

would perbrpa be vo..,.y uso:tul, 1'c1loT/Od by queEtt!cns 

asking whet'h :r the oubJoot h:td lL~ ~d Taek A bette%' than 

tnCk: B., had lxFn ke ner to do well on Tn •k A., ·te . 

AokinfJ questions in th1a col.J!."'f-'rt:l.ti ve f1ti.Y' fill probably 

be more Uf:'loful ~lV:Itl merely o.olr.inp; tile aubj et hotho~ 

she was keen on do,.~v~ '.1011 on a to st or not. A 

...... 



~bjoot w~y be enthua1a t1o e>n hoth ~asks A vnd 

B, and. ys t ney 'be mo:r~- hl.r;bly r.r t,.v~ ted on A. than 

»; t hia d.oGa not ah!'m up 1n thO 1".1roct qucottonitltt 

method u~cd in thia lnv~~ti,cation. 

Dy th1. ~ mct11or1 :ru,..A;hcl." 1n,roat1gat1ono could. 

bo <H.\..~'*1ed out· on the effeoto f>f notiw.tion 1Wd 

ntt1tude touarde ~10 tent on 1nterco~elnt1one. It 

a lnr~ enO\lJ)h group oould he 1~e st&d and then 

ooror;lnttone bo 'ori·od out only using tho-oo poople 

who wGro tJ.01rt .. ' 'llly nqu~lly '~ntlv:tt.,d ""1nd l17~d the 

toots th~ nm t\l'1!"tmt (!to. , nerh~p8 hi~her 1r.toP.. 

oor~1.c.t1cna bntween 1Ao.rn1nr; l!'bi11t1os oovld b6 

tot..nd . 

. 'von 1f the inter<owel!'t1nne found by 

thio :nrcae.,urc ~ere not vcey lnvc;o .t one ooulcl t 

loaGt l~ t ,.rly rure that ·~~~ ... r:~ ttt ··t the ot'll'rolat~.ono 

:found .in +;hiD \fflY wan d.tto t~ the :ton.rnlng nblli tlotl of 

tlle ~ub •. h.;ots rLild not t-o foo~ors eY.t~noott t.10 the 

1n apnlyin~ !;rSQ1~~J:t>l:LEtt! to the data :round 'by 

~1110 nrcoo(\UJ:-o-., "m'"'. it ""O· r;n~ d.o t',.hl. tJ~.t f"'"'tnttlnl 

tt.nalytt!s nhoull oo p!J!.i.cd to 'ti~tf-~nr~lattons 

':.l~iitWOon lGe.l'll~.tl!! nhil1.J;ies b~f"~ MY oonolna!cna 

ns to the (~ncrn.l1ty or r1ncm1f1o~ ty of l oam1ng 

a.'bility o:m M dmrn . 

In C('no1ut11'1n 1t may be s'~;reeood thA.t 1n 

1 Aarr;.1rg &.1) 111t1~s ( fl Mee.s'ltrA1 by t!1o V"'.u:'1.0tstt in­

vcst1~tcrs) in this end pt'f'•vtoua si:uf!iea , the 1 :robl (!lm 

lltrfore 

any aonelv 1ona (1a.,"\ be drawn ae to the nnturo o't 

l~P:rnL"~r: T~b11.1ty era lertl"ning nbUitioa, oxtonn1ve wolk 
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mu11t bo done. ; 

(1) on dovieing fiU1table learning ta · • fr:lJ.., 

an 1nve t1gnt1on of th1o na~; 

( 11) on mo'bhod.s of finding the rt>l1abU1ty of 

a l f)f.ll'nil'l« ~ak; 

<tl.t) on ue thod .. · 'f n~oe. 1r ng 1 cam :lng ab 111 ty; 

(1v) on tb'! unit• f)'f rnaa urement to be uaea.' :f'ott 

nea·urtng 1np~v~~111ty on a task. 

( v) on qual1tat1 vo ana..ly ~" of data.. 

(vi) on. fn.ctol-1 1 1aly i., ot datn 11h1oh hae 
. 

beGn obt.,tnth11n ~ucl--a .ay that the l'eaulte 

arc :u' t.o d!ff~l'enoea in learning abilities 

of the ubjoot~, not to f oto~c oxtranoous 
' trn the 1 ~ rning ptte,ee • 
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.121!. Pi·, 
l'!tb<!d ot ge};Ota,l ti!!S CotTo;t!twn gog£!1cl•m.t 
Pound bT If thad outlinod by ltolslnger 

*!ltat111t1nal 121 • .. o%' Bt .nt• In 

a. d1ot~hutton table, the follo ·1ng ro~a. 1o ua .. • 

'I! - t_ fX7 flxdy ... t t_ tx4.z) ( t f :r47) • _:_ 

Jtt -~d~ ·~(E~~~ c:~~2 ~ ·(~>2J;,;: 
'lh oOt:pleto oaloulat1on 1tb thio foJmQla 1 1lluatrotecl 

1Jl fable D. Appern'li% 1t for t · aata obtainecl trorn 

Honaenae SJ"Uablos (n) f\.ll4 Oub!ltitut1on (ll) 

.. t f¥1 ~ - .~~rt.::a:u<-~~r> .• '1& _ ~ .. '17. 3 

b - • l t;r!Jx
2 

- ftf~> · • 210 - { 40 ~ 4ql .. 19'1.1 

c • t t.p, 2 .. (t~id:r>2 0 2'15 - (~~) = 274. 9 

117 fOttl.'-plac 10(JG.r'1'bos, 

lou b - 2 •2720 loa a e 1 •8092. 

1qa .. o ~ a·~ loa J:?ia! - e· 355a 
l p:Nd •• 21 ;4·7ll~ lO« • • ! •5326 

locf p;or." • 2 . 3"556 • •• xt +· MOO 

lfho computatlon down to the valuoa t. fxfix.2 nnd EttJ-1
2 

1a the ae tor the tandard dmr1Qt1on, so tJ'l t the 

valu for b and c . y l'J& rcadtlf obtalned. 

fh ealcultt.t ' on ~ot- a pl'"e•enta llttl 

nore d1f'f1"ulty. 'fhe qunnt1ty ~tq dxd7 1a th .. l'Onult 

ot mult1;tl71ng each oell trequmor br 1'" 4x ttn4 d7 and 

then ndc'ling all t pt-Od1u,ta oo tormed. 
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A on oomr 1ent method or C4l.culat1()Jt, 

ho G"'er, 1 to 1:12l.ll'tSpl.r th e.U ·fr 't16:M1ea 1n 

pa%'ticular coiumtt by the ap.L>JIO.P!'1at d7 YtJ.lnes, add 

the r-eslll'is tound, and 1•1ply t l 1s by th 4x 

•alue of the col~. Contlnulng 1n 'tb1o far all 

the aolurma end adt11n..,. t h .. uot tl us :trtl11d pt1 vee 

the roqu1re4 E. txy axa,.. 
!'ho .,.abo1 £ htln be.en u• ed tc> 1nd1cate 

~t1on ove:r th whol. t bl , 1 . • o•ott II 1t -• · 

In ()~er to ~1crt1nG"t1-th :t1oa over til oolum • 

thia hao been deaSgru t · 1n the 'tabl by £ 1 
• 'fhn , 

E. 
1h1' d7 meann tb · cu tor o column of fx7 mdt1pl1et1 

b7 th oor-roupond1 vnlu • «.y .. 

A uaotul oh on th eomp\ltatton of a 1s 

cboWn by tbe doubl ~• 1n !D.ble D. tho o the 

quant1t1 ~ ·~ should be the ~~tUlle C: t,.a,. o~ 
£( t1!xy~) • Etyll,. 

!he o~ot1r.-n (€_txd.%~~<-.!z!z{ &)r)i.l1 t 

E~ Ul eom•t1 be f'Ootttve and s. KiD 

n ~ tiYO, and it Otlld *f:>e. ror:~ei:Jt'9roCl b .t 1\ to to 

be aubtra.oted algob 1eally. 

A.PPl' 1abl7 fewer oubjeo't 1l 

ero belng us 1n oaloulot1M the oorrelat1on eoe:tt1n1cnts~ 

Pearaon'a pWX!uat-momMtt ooetr1ol ent ot cowe t1on 

uaea., aa outl1ned on 10 1n "How w Onleulate 

Oort'elat1on 1 (G. K. !ho: oon. 55) . 
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~,X~~ ~V . !.!!"!!HOt> OJt' 0 taULA'l'IHG mE lGNll'lOAJ!C. 
0 COmtEIA'.f l:Obl 

duot1on to the aot!lj)utat1on ot 8tat1'ltioe" 
Pl' • 13 .) 

~ estit!w.to the 11f"n1f1cane~ of a d1f.fcrence 

beheon two BOr!'elat1on coetttlnlentejl t1n4 the pJ'Obo.bl 

error or th1 d1 tt no and tJ nt'. 

d1tter""'ee 1o ot i'te p.robabl error. 

whether dlfterenoe 1n ti~ftcant bo 

t multtple the 

.g . See 

n eorl'ela.t1ono 

found betw n maze and mtbat1tut1on t t ( •25) uoin« 

70 aub.teot.a end b t oen . te nnd ubst1tut1on \Ud.ng 

40 1\\bJ ete. who d1f'l'ereet b~ 0 o ... . lesn on thell' 

likes l1nd d1el1 o or the t e ' ( • '50) . 

r1 -= · 25 nth P. ~ o . oa. 

r 2 ~ .so ~ • P. ot • 

. • !t_ -
~-1- ·-~ 

'o# 

.., ~ · .om·,._ 
=- •ll.32 

-

To reach the 6 pe~ o nt l~vel ot G1gn1f1~­

anee 1. .uot be 3, henoe then coet-N.olentaare not 
Li# 

s1gn1 .. '1oa.ntly d1fi'erent. 

1 ..... 



(The eonectirm -r..,r attenuation 1• rot n eonaey ... 1f 

Spe roan'a or1~erion 11 o~ by t e co~l t1one 

when the7 are eorref)tP.d ~or tten t1on. then 1t mu•t 

also be IA a.-. ~ hen they 4 not no. ( Slletlt't1!Ln 53. 

pg. V1 A cnd!X). 

'!:o nee 1ethor thot:to 1a Rg" ood •e** factor's 

in a battel7 ot te t we calouln e ll tbe tet d 

~1fferonoe• tor tho ,or~11onn c :'le. 

u z• n. ·~b.D . \1a.£41. ., . 
aze D • . .. .. $ · 05 •02 

OUb.B. •25 .... •10 •U 

Carda •OS •18 - •13 

on .. s .B. •02 •34 •13 -
... our to ts B1•• 6 tnt l'OOl" t1one, nd 6 inter-

col'1"elat1ona g1ve 3 tetl"Bd dittof'enoe. 

•05 •18 

•02 · 34 

'i'et:md 41tt. • QW t tr1 d 41tt. • P1J!J2 et~ 41tt. • @5 

!'ak1nB all the t trad ditt nc • a1t1v , e 

oom are tl'lelr edi..n with the theo ~~cal pr-o ble 

ert-Or, (calculated t 1'013 fomula l. ' !lmnn 53. 

pg.xt tx} 

P.t. !!I 1•340 [ ~(1 ... r)2+ {1 ... )r]i 

ere r • ean ot 11 the oorrol t1one oonoeme!. 

• • number or eubjoo' t ote • 

n • nuab r or d1ff•r nt tt.Jotn used to obtain th& 
correlation•. 

14t1on or norr lntlon ooetf1o1cnt• 
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In thia tU"..n,ple 

a (3)( •16}(4- 4) • (?}( •02 a){4 - G) 
(~ ·- f) {~ - !} 

• 0 ..;. · 0.~12 f -2} 
. +!' 

:P·•·= 1 •349 [ •0056(1 .. •1o)9"+' fl ... • l.S)( •ol2:U] ! 
~ 

• 1 •349 [ ( •0256)( • '1056)+ ( •9 )( •01.22) J ' 
",f 'TC 

• 1·M [ •o1e1 + ·~losJ 
~ 

'fh moaian of the tetmd 41f:tercnc&a 1 

·0055, bioh 1o thwefoft leis tban the tnoo-rotioal 

b) 

ze 8 . (3} 

non. s .o . (-t) 

The tetrad atftcrene 1a • .rue . 
~e .L robable- orrott ot tl'10 tifte-.•one · 1s rked on' 

by ~~ :fotrlUl 1 { ..-v~ z>t~.J;L. {J ndlx), wh1ch t 

p. e •• 1•;$! [ r .t(l - ru- )!34.+ r2)+(1 ... 2r2)• ~ t 

i'hiln r • m M of all orrel tion eonoor'ft • 

J • Jm:!lber or rrubj te teotea.. · 

s • ntandaz.a dev1at1o.n ot correlation ooett1o ... 
tents from r .. 

'-2 'It:' oorrelatlon ""Oet'f1u1 t bettroen t .. ote 1 
e tound trom another- part ot the table. 
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In thie ~xople 

p. e.• 1•34t{ •0361(1 ··19··02+ •0361)+(1- •0722)(•0123) j i 
~ 

1111 1•349 [ •0302 + •Oll4]t 

{W 

• 1•349 ( 0416)~ 

~ 
= · 03209 

tb ~etore t$tra~ d1fferonoo ot •0255 is lees than five 

times 1 t s P . ~~ . , and t'lpf'.armaJ'! 1 a orl. t et'1. on holds . 

1 ). 
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"' .tt: I "I d,t. fl 

(Re.ferenoeo wllioh at" u l"'ll · 1 th an at r1ok. ~e 
onn "~1eb . ····o:-e rv"lt nr+ .. intlblviJ but h1ch h ... ~ a 
boarlng on the oubJ ct. nd )' vo b&en r<tfawod tEt 
'by otl"~u· .t'~thora.) 

~ -· i&J 

3. Britt. S.H. 

it 
4. llrookn, P .D. 

?. Oarr,H .A. and 
l{tngsbttf'1, r .A.. 

9 . Canon, H. 

10. O<teon, 1' . 

Arch. .. of 1 nychol . l030. o.120. •A 
group factor 1n 1.nn ~lo.te 
men.o"','7• . 

n1'.\oM&h;Jl'1~: A fltudJ 1:n ;x-
ll rment 1 ,ltd ~oia1 t~qeholomr• .. 
(0-;r.:bndr,c trntv. l-'nse. ) 

r·oYeh.nev . 1937 .. 44. p.4~_.oo 
''Tit 1.~1~~ teme b&r1nt.t 
~roeona • (A :Pep~ to ~~t . OnfJOn) 
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