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CHAPTERI 

INI'OODOCTION 

In recent years there has developed a considerable interest in 

learninc as it relates to perception, motivation, personality, and 

psychotherapy. Prior tr;ereto, much of the literature on variability in 

human learninc; had ueen concerned with the effects of sex, aGe, and 

intellectual auility on the rate of learninc; and the shape of the 

learninr, curves. Little study has been de'loted to other sources of 

variability which individual differences produce in such iuvestigationso 

./\lthough the existence of individual differences in.learnin{± 

performance has su~c;ested that 1,hey are a r:iajor source of variability, 

-.fpr; exainple the work on massed versus distributed learninr,, lit_tle has 

ooen_ done to investigate thE::u other' than to note such differences. ~s a 

consistent phenor:ienon. While individual differences are .inevitable in 

all-investigations, the tendency has ueen to· consider these sources of 

variability as products of apparatus error, experimenter error, or 

;;Jnmpling (random) erroro : 

f, 

There has been recognition of variauility within and between 

subjects on learninG tasks but until recently no extensive study of 

these sources oi' variability had been undertaken. The status of the 

situation is well put l.JyHovland (21., po632): 

Much of the literature on human learnine is presented in terms of
the broadest types of generulization possible .. But every worker
in the field is str1..ck oy the wide varfability from inoividual to
individual in even the simplest ty-_;Jesof learninco Greatly
needed are systematic investigations of the sources ol' variauility~ 
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The three factors thc1t have been most extensively studied are age 
differences, sex differences, and differences in mental aoility. 

A. Scope of the study 

The purpose of the present investig~tion ~~s to explore a possible 

source of variauility in learnine tasks when such factors as ace, sex, 

and intelliGence are controlled. A larLe group of Ss vras ad.ministered 

a perceptual task vmich the literature had sug:'.e~teci -v.ould reflect 

differences in personality attributes and/,or perceptual 11sets.11 The 

literature on learning has cenerally been reported in terms of Group 

means and representative erouµ curves. The present study attempted to 

e:>-.-plorethe posnibility of differenceo uetween individuals in their rate 

of :j.earnine and variauility on three types of learning tasks when they 

were separated on'the basis oi' performance on a perceptual task. If' such 

differences exist~ then such measures as group "representative" curves 

and group means miGht not reflect the perfornance of these individuals 

11on the tasks and their differences v:ould be masked in the 11averacing 

of the data. Furthermore, such differences would tend to increase the 

variability found in learninr tasks. 

B. Review of I,iteratt.re 

lo Perception and Personality 

DUring the mid--forties a new trend, soiiletimes termed the 

New~, emphasi7,inr, r.iotivational and personality factors and hence 

https://I,iteratt.re
https://11sets.11
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individual differences, gave impetus to a number of researches and 

theoretical analyses in the field of perception. A symposium. 

Perception: An Approach to Personality (2) presents a series of 

representative articles in this area.. Recently Bay (29) completed a 

review of the literature in this fieldo 

Aroong the ~ ~ theor:ists are those who would account for 

individual differences in uehavior, be it in perception or in other 

areas, by positing a basic orGanizational quality in all persons. It is 

a revival of typoloGical psycholor,y ·which has been dormant in Americao 

one of the foremost proponents of this trend is Klein (2.5). He speaks of 

AnschauunGen, tvJO of ,mich he has naoed n1evelinc 11 and II sharpeninc", 

which he considers 11attitudes 11 or consistent approaches Yihich certain 

individuals urine to bear on, in his studies, perceptual stimuli. He 

has sue::ested (2S, p.340) that his levelinr;-sharpenine dimension may 

have its concomitants in other areas oi' behavior, eoi>, rotor patterns, 

learninr, patterns, concept formation, etc. 

Recently, I!ay (29) and Silverstein (36) attenpt.ed to relate 

' 
performance on sor.ie perceptual tasks with aspects of perf<;>rmn:ice on. 

some personality tests. They used perceptual tasks ,mich Klein (2.5, 26) 

11 11had found to differentiate 11levelers 11 and 11sharpeners or 11la[:gers and 

11non-la[:::ers" in addition to some other selector tasks which tliey felt 

would measure the same area of perceptual set or .A.nschau-c.ng<>From 

performance on the aottschaldt ficures (which Klein, Witkin (43, 44), 

and Thurstone (40)j had previously employed)., the Car..ni.chael, Hogan, 

https://attenpt.ed
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and Walter ficures ( 6)., annerams, and paraeraph memor'J, they selected 

particular Ss from the total croup in order to maximize differences between 

the two croups. Those chosen for the experimental gro1..ps of levelers and 

sharpeners were the maximal ten and minimal ten scorers on the composite 

selector tasks mentioned above. 

The selected Ss were then adr:iinis1.ered the Thematic Apperception 

Test (31), nender-riestalt Test (32), a sentence Completion Test, and the 

A-S Reaction study (1). Only a chance distribution of differences between 

the two r,roups was obtained on the personality measures used in their 

study. Klein (25), to the contrary, has reported distinct personality 

differences between his levelers· and shar~eners as have Witkin (43) and 

Pemberton (33). Klein's levelers and sharpeners, who were in psycho­

therapeutic treatr;1ent, were rated by their therapists followine 11a pattern 

which we called' 1 self-inwardness I and emphasized a retreat fro:ci objects., 

avoidance of competition •• exaggerated needs for nuture and succor, 

self-abasement, and passive drifting 1 for the levelers and 111 self­

outwardness 1 ••• manipulative and active ••• competitive and eY.hibi­

o 

tiunistic • have hi[1l needs for attainr:1ent, aggressively push 

themselves forward and have a great need for autonomy 11 for the sharpeners 

(25, P•3J9)o 

1,~ch of the ,rork concerning the relationships between various 

personality ntraits," ntypes, 11 or 11temperarr.ents 11 and perceptual, motor, 

or noujective" test y,erforrnance has utilized factor-analysis. The most 

important nnmes here are Spearman (37), Eysenck (11), Catt.ell (7, 8), 

o • 



and Thurstone (40). One method has consisted largely of correlatine 

various perceptual tasks with 11pap:ar and pencil'' personality tests, 

interest, and social scales, items taken therefrom, or original items 

similar theretoo From a.. analysis of the items, areas which are 

saturated with a particular 11factor. are obtained (40). One of the11 

perceptual ite ..~ which crops up time and again in these studies is the 

eottschaldt fi[J.lreso. 

Jay (22), who did a re-analysis of part of Thurstone 9 s work (40), 

reports that the auility to 11seeu many of the Gottachaldt fir,ures is 

related sir,nificantly to an interest in 11theoretica1 1, activities as 

measured on the Allport-Vernon 11Study of Values.n Gehl.man (15), likewise, 

reports a si[;llificant relationship between the Gottschaldt fi[;Ures and an 

in~erest in physical science. Pemberton (33) reports that a longer form 

of the Gottschaldt fieures produces a heav,r loading on a factor, c2, 

vJhich she desie;nates 11nexibility of closure 11-Thurstoners Factor Ao 

•. She remarks (33, p.164): 

The tests with loadines on seem to require several • o • @t thesec2
r.iodes of behavior • 77~namely., the al>ility to abst1·act com.roono 

properties, to hold in-mind sb1ultaneously various aspects, to break 
up a given whole into parts, to plan ahead ideationally,' and to shift 
from one aspect of a situation to anothero 

This description of Pemberton 1s c2 factor sug[;ests two areas of possible 

relationship, to one of vlhich she refers, viz., (33, Po 154): 

IO.ein and Schlesinger have expressed the opinion that perceptual 
organization is the counterpart of personality organization and 
have mentioned the possibility of introducing Thurstonets closure 
factors among their explanatory principleso 

Brieflyi it is surr;ested that performance on a perceptual task 

such as the aottschc:ildt figures may reflect an 11orga.nit!;inz prinoiple;,n· 
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11intei:;rating mechanism," (25), or consistent nhypothesisn (3) which is 

akin to personality oreanization and behavior. If such-is the case, and 

we have evidence to indicate that individuals d~ reflect ooma type of 

com;i.stent orcanization in their perceptual performance (25, 13, 44) 11 

might not this same 11organizing principle 11 occur in other behavior areas, 

~"' learning? If such a pervasive organization does occur, is it 

reflected in the rate and ap~roach to learning situations, ioeo, is there 

a "learned set" present in perceptual performance vmich is also reflected 

in learning and respondinr, in new-learning situations? Pembertonos 

description of factor C2 certainly suggests that perfow.ance on perceptual 

tasks saturated in c2 may be related to learning performanceo 

As previously mentioned in the quotation from Hovland (21), few 

attempts to discover sources of variability and/or consistency in human 

learning have been made apart from those on sex, age, and mental abilitieso 

Bruner (3) has spoken of perceptual theory in much the same manner that 

Hovland has regarded human learninr,o Bruner states (3, P• 123): 

Auove all, such a theory of perception should account systematically
for individual differences in the perceptual process and not assign
them to ra:1domerror • o o o In future research, ·wemu,st., I -thinkll 
seek to maximize the constant. errors and, what is more, cease calling
them by the old-fashioned statistical name of errorso 

The recognition of variability is noted in both human learn:L'lg and 

perceptual performance by Bruner and Hovlando Further, the suecestion is 

offered by Bruner that individual differences in perceptual performance 

should become the experimsntal variable themselves rather t~assigning 

them to the category of 0 errorso 11 
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Klein (25), L'.ay (29), and Silverstein (36) have since tried the 

type of approaci1 which Bruner proposed, namely, maximizinr; individual 

differences by taking those indivj.ciuals v,no fall at the extre111:es of 

performance on a perceptual task and treating them as separate r;roups 

r.:i.ther than as 11devi<r;;,es11 fror.'i a co:nmon II group 11 mrm 0 It. was in this 

sense that !,lay and Silverstein sour;ht to elicit personality differcmces 

from 11extre1:u.st 11 perfor.nance on various selector tasks. The question 

of attempting to account for those 11variable 11 or 11extrernist 11 individuals 

,·mo fall on each side of the 11typical learning curve 11 in the group 

becomes immediately apparent. 

It is well knovm that task corrq:,lexity, distrillution of practice 

triuls, age, intelligence, sex, aptitudes, etc. will affect the rate 

of approach to asymptote; is it possible that certain individuals 

consistently fa~l on either side of the representative curve so that 

the curve never represents their actual performance bY-t is, in effect, 

masked by the c,:mcellinc contributions of each of the extreme groups of 

individuals? 

Klein in regard to his sharpening-leveling dimension states (25, 

o perceptual attitudes offer startine points for considering 
the meaning of individual differences elseV1here and for approaching
the central directives 'Nhich coc.trol all of a person's adaptive 
behavior o o o /this possibility/ " o " leads to • o o /consideration? 
o " o of leveling and sharpeninG in other functions-in-motor or -
expressive behavior, in lcarnj.,tg, in concept formation, etco 
consistencies of a person in each of these spheres is a major 
research prol.Jlem for the future o 

Pemberton (33, po 172) speaks of a hypothetical problem v.td.ch, in 

acutality ~ has since been studied by IO.ein fo an indirect fashiono She 

https://11extre1:u.st
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,'1.1,ggests that he1~ high C1 group, Thurstone vs 11speed of closure 11 f.actor, 

,night tend to mainta:i.n its original intcrpratati<.'n of a stimulus for 

a longer t:u:ie than the hich c2, nflexibility of closure," group even ,i:11cn 

the stimulus was gradually being chanr_;"edon succeeding trialso Pembertonis 

hi[;h C2 eroup is closely akin to Klein;s "sharpeners 11 in that both rei1.ect 

high performance on Gottschaldt figures., Klein's description of his low 

(',ott.schaldt performers or 11levelers 17 also resembles Pemberton•s high c1 

croup or at least there is considerable similarity from behavioral and 

performnce descriptions of these individuals by each investieatoro If 

this is the case., IO.ein has demonstrated that his nlevelers", Pemberton vs 

C1 group., tended to judce a series of squares as the same size as in 

original trials although the size was increased on successive trialsS 

JQ.ein remirks (25, po 336 ): 11Tho extent of this 1adaptive lag' in some 

was suc.11that a-t the close of the experiment th~y were judging a sq1..i.e.re 

of 13 inches to be only 4 inches!" on the other hand., the sharpeners, 

hich c2, were making adequate judr;ments on the squares, having shifted 

their judpnents as the size of the squares increasedo 

It has been sucGested that the ability to distinguish far.ii.liar 

Gestalts vrhich are hidden in a more complex figure-the embedded fieures 

of c-0ttschcl1.dt~mir,ht well represent an ability which is closely related 

to the usually measured psychometric intelligenceo May (29) found a 

positive correlation of 056 between avaHable ACE scores of eighteen of 

his male ss and aottschaldt performanceo conversely, he found a 

correlation of -n25 between availaule ACE scores of fourteen female ss 
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and oottschaldt performanceso The correlations are mt only separately 

significant but si[;nificant in terms of the direction between the sexes" 

Mny refers to Thurstone 1s Factor E (4v) as having loadings on both 

reasoni.nr; tests and l.he G<n,tschaldt iicures which raises the question of 

whether the 11leveling--sharpe!'line ["ctirnensfoiJ' micht mt really ue an aspect of 

11psychometric intelligence or visa-versa (29), p. 72). This finding not 

only sur;f;ests that intelligence is a factor in percept,;i.on but that there 

are extreme sex differences as well at least, in regard to the Gottschaldt 

ficures o From Wit.kin rs (44, 20) findin[;S of major sex differences in 

perception, 1,la.y(29) and Silverstein's (36) corroboration and further 

suggestions of a correlational factor with intellicence (4u, Po 111), it 

is clearly indicated that smc and intelligence are factors which should be 

either controlled or utilized as independent variables in future studios 

on perceptual choiceo In spite of Witkin 1s report of sii;nificant sex 

differences on Gottschaldt performance, Klein (26) does not mention such a 

distinctic.n nor does he report any z.ttempt at control ·of such a variable. 

May (30), in a persona]. communication, reports a correlati(;n of 

074 between accuracy of l.lender-Gestalt reproduction and Gottschaldt 

perfor~nce for all 53 of his male Sso ~'uch a sicnificant correlation 

suugests th~t these tasks are measurine sc.ne common aspect of visual­

motor perfor;nance-, This find.inc rray be akin to Pemberton ts (33, Po 162) 

report of a correlation of 070 between her version of the Gottschaldt 

desiens (concealed fieures) and a copyinc test. 

https://percept,;i.on
https://reasoni.nr
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The status of perceptual performance and personality correlates 

rern.:ri,1s,..Un.fortunately, a rather unclear pictur-z although it poses 

hi~)ll.y interos-:.inc 0)..1)erimGnk.l problems snd the work of Eysenck and 

Cattell contimie to provide evidence that personality traits do exist o 

Perhaps an answer may corr..:::from the relationship of learning and 

perceptual performances as Klein has sucgestedo 

2. Learnine nr:d Indi victual Differences 

The occurrsnce of individual differences in human learning are as 

old as the study of learnir,g :Ltself. While note has always been made of 

individual differences and some studies have utilized aspects of the 

differences themselves as experirrental variables-notably sex, ace, ar.d 

in-cellice~ce differences--learning curves and performance have been 

presented in terms of group averaGes. This resulted in rather good 

prediction for performance of the group as a ·whole but allowed relatively 

little predic-i;ion for any part.icular individual., the best estimate being 

the Group mean. The reader is referred to an excellent review of 

indivi131al differences in learning in regard to sex, ace, and intellectual 

ability by ;.icGeoch and Irion (28, PPo 516-.568). A less extensive coverage 

of the problem is also ei ven by Deese (10, pp. 293-JOl) o 

Thurstone sugeested the possibility of increased variability with 

practice as early as 1918 (39)Q There followad a creat interest in the 

study of variauility and the effects of practice and/or short series of 

learning trialso Kincaid (23) sum.11arized the experiments in this area 

throueh 1924. The review indicated that individual differences increase, 
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decrease, or show unclear changes ·with practice and different types of 

learning activitieso Kjerstad (24) noted individual differences in the 

shapes of learning curves for memory and found some of his~ reaching 

a mastery criterion three times faster than othcrso y,rhile there were 

larce irn.lividual differences, Kjerstn.d roted a similarity in form of the 

curves vJhich varied v1hen the portions of the curves were divided into 

various fractions of total trialso 

Woodworth mentions the question of variability and individual 

differences through a series of learninc trials thus (48, p. 174 ): 

Are individuals made more alike or more unlike b;,r equal tr-aining 
in a performance? That is a question ree;ardinr, group va1·iability, 
and it is a question of importance in rel.:1U.on to tne problem of 
heredity and envi!'011rrento }'01'.' if tr-aininG m-'.l.kes individuals more 
alike!') the individual dif.forences that appea.r in c:idvance of special 
trainine must be due to differences in previous opportunity; but 
if tr,'lining r.1.akes individuals ll".ore unlike, there must ba inherent 
differences between them. ori..e1'lould expect a straightforward 
answer frohl'a gcmd practice experiment, except tha.t we do not 
know v1hat variability to Ill0c.sureo 

What Woodworth pointed out in 1938 is still unanswered todayo 

Another facto~ which is known to affect learnine performance» 

especially learninr, rates, is ageo The now classic study of learning 

in adults by Thorndike, ~" (38, Po 335) sucr,ested that':adults 

tvmnty-i'ive to forty-.fi ve learn at nearly the same rate and in nearly 

the same manner as they would have learned the same thing at fift.een to 

twenty o It is not until the mid-fifties that a significant decline 

became apparent in the tasks utilizedo 

Tyler (41) remarks that learnine ability is not synonymous with 

intelligence. She states (41, p., 179)., 110Ur intelligence tests measure 

https://forty-.fi
https://rel.:1U.on
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learning nuility for only complex, abstract sort.s of material and recent 

,mrk i..'1dicates that they do not predict very ,rell the rate at which even 

this type of material will be learnedo 11 While correlations between 

learning and intelligence have. been reported rangint; from pra.ctically zero 

to .39 (14, 47), the consistent positive relationships are enough to 

warrant the precaution of control in comparing differences between groups 

who are differentiated on a sinele variaule such as perceptual perfonnance. 

Num3rous factor analyses have indicated that Spearman•s £ factor 

and the reasoninr, factor which appears in tests of reasoningj deduction, 

·and problem solving are quite similar if not identical in view·of the 

disappearance of the reasoning factor into the. Spearman !f factor v.rith 

quite hi.eh loadines (45, Po 33)o Although identity between a general 

factor and the reasoning factor is .not established, the presence of 

considerable common variance betwden "reasoninc" learning tasks and the 

.!ffact.or is at least indicated. There remains the question which was 

asked ~t the beginning of this paper, namely, is there some pervasive 

11organizing principle 11 which occurs in several types of tasks such as 

perceptual, :nemory., and reasoning., There is nothinc to indicate that' . 

the existence of such an 11organizing principle" would be identical to 

a general factor such as Spearmanis, but the possibility exists that 

another kind of factor-a learned behavior 11set 11--might be expressed in 

perceptual perforl113nce and found in learning performanceo 

30 Perception and Learninei 

While the learning of perceptions has received much attention 
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()., 4., 16, 19, 20., 27, 35).,, relatively little has been done in investigating 

the cff ccts of perceptunl performance on learning behav:i.or al thour;h this 

is of paramount importance, particularly in clinical psychologyo },RJ.chof 

the clinical literature is filled with behavioral responses to the 

perceptions of visual stirauli but little is found in regard to the 

learninr:; performance of individuctls with particular perceptual responses, 

~~•, the learning in psychotherapy of a person who gives many whole 

responses or many detail responses on the Rorschacho Clinical experience 

clearly indicates such an implied differentiation whenever a proenosis 

is stated., 

The learnint:; literature is filled with evidence concerning 

11learning to learn 11 experiments: learned 11sets 11, transfer phenomenon~ 

and the perceptual chan[;es wrought by learning but a survey of the 

literature revcdls little or nothinr, about vmat effects a learned 

11perceptual set 11 miGht have on future learning. The factor analyses 

on learning., intelligence, personality, and perception have provided 

evidence of the existence of certain factors or 11traitso 11 None of these 

trait studies, hoWcver, have related perceptual abilities:and learningo 

Thurstone (40), has published a iwnograph on perceptual functions but none 

of the perceptual traits themselves have been related to learning abilitieso 

In a recent paper Gibson & Gibson (17) discuss t.~e two 

alternatives, human perception as a learned phenomenon versus human 

learning a.s a perceptual phenor;,.enono In cit;inc Bruner, Postman, Hebb, 

and others they state (17, po 33), 11what all these theorists seem to be 

sayinc is that the organization process and the learning process are not 

https://behav:i.or
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inconsistent afte:..~ allo 11 Gibson & Gibson then pose the question of 

whether perception is a creative or a discriminative process and conclude 

that there is nothing to indicate that an accurate percept is one which 

is enriched by past 0A1)erience. They conclude by sayine (17, p. 40), 

nRepetition or practice is necessary for development of the improved 

percept, uut there is no proof that it incorporates memories. 
• • G 

Perhaps the ability to sumrr.on up w.eu:ories is merely incidental to 

perceptual learning and the auility to dii'.i..'erentiate sti:nu.li is basicou 

No work thus far in the fields of personality, perception, or 

learning has attempted to relate particular perceptual traits with a mode 

or type of learning ability cl. thour,h note has been made of individual 

differences in lee,rning curves (2h)o Tyler refers to the lack of 

iijvestigation ih this area (41, p. 372): 

There is clear evidence for separate factors for things like speed 
and strengt.h of closure, susceptibility to optical illusions, and 
rate of alternation of a~biguous figurcso So far, evidence is 
lacking as to ~hat these special perceptual acilities are related 
to in personality or behavior. e o o 

Whether the r,ottschaldt and Bender-Gestalt figures are considered 

as purely ·,risunl-percepti ve-motor tasks or correlate with ·particular 

personali.ty 11traits or Anschnuuneen is not clearly established. There11 

is evidence indicating that such correlations occur but many e:>..-perimental 

questions remain to be tested (7, 15, 22, 25, 26, 32, 34, 40, 43)o Thus, 

if it should happen that differences in learning occur between two groups 

which have been maximally differentiated on the basis of such a perceptual 

task when age, sex, and intelligence~knovrn to affect. a learning curve-are 

controlled, it ·,,ould seem to indicate that mor-e extensive research on 

https://personali.ty
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persorclity and/or perceptual factors ~fleeting the rate and type of 

learning should be undertaken. 

4o Stater,ient of Problem 

The purpose of the present study was to investiG'"te the relationship 

between certain learning phenor:iena and p0rceptual tasks vJhich purportedly 

measure flexibility of closure and accuracy. Age, sex, and intelligence 

were controlled. The extreme scorers on the perceptual tasks were then 

to be subjected to three learning situations i..volvinc mot.or, as~ociative, 

and conceptual learning respectively. Measures of the rate of learning 

were determined for all tasks and a curve fit-t-.ed for each individual t~ 

performance on each of three tasks. Measures of variability w0re also 

determined for each individual on each task as wa.s the asymptotic rateo 

The measures of ,variability and learning curves between the two experimental
\ 

groups were conpa:red in order to test vrhether consistent differences rr.ir,ht 

be found when the independent variable was high or low performance on a 

perceptual tasko The asymptote measures provided a test for speed of 

learning to criteria. 

The general hypotheses advanced wore the expectations of 

differences bet~en the experimental groups on their individual slopes 

on each learning task and also on individual variability on each tasko 

It was e>..--pected that those individuals who were able to perceive the 

embedded figures in the aottschaldt. desicns m>uld prove superior in their 

rate of learnine auility on the more nverbal 11 and riconceptual" tasks than 

those Ss who had difficulty in perceiving the embedded designs., and this 

https://fit-t-.ed
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s .... periority would be apparent in the faster learnine to criteria of the 

hich perceptuaJ. performance group~ 

Little sienificant differentiation was expected oetween the groups 

011 motor perform?.nce Lut such a task 7.as included r..ot only because of 

the kr.own oc<.;ur.cence of indivi.dual rJ_iJ.'ferences on the task but also to 

provide a 11base-linai 1 of learning abilities in the overall behavioral 

pict.uro. No expectation of variability differences could be set forth 

because of the arnbir,uity of the indirect evidence in this areao 

FUrthermo:..--c, the author could conceivably offer 11reasons 11 for ereater 

varialJility occurrine j_n either group. On the one hand, a group ,,hich 

showed create:.:- J.earninc; rate and accomplishment would al::;o have greater 

opportunity for lar1;er iluctuaLion on succ0edine trialso On the other 

hand, a eroup which mieht have difficulty in establishine consistently 

correct behavioral responseo micht tend to show greater variability over 

a series of trialso There was no evidence for assuming that differentiation 

on the perceptual task would al;w dif.feren-1;iate significantly different 

groups in terms of varial>ility, but this is part of tha experimental 

questiono 

As this study is exploratory in a relatively virgin area., the 

foregoing expectations were examined for indications Qt £utura research 

in this areao 



CP.APrERII 

Mi!:THOD 

Tvro experi1,entf, were conducted in this study. The procedure :i.n 

the second experiment was identical 'lrith that in the first and should 

be considered, therefore, a replication. 

A. Sub,jects 

In Experiment IJI 136 undergraduate males in two sections of a 

general psychology class at the University of Tennessee made up the 

population from which Ss for the experiment proper v,ere selected. In 

Experimen~ II, 62 underGraduate males of one section of a General psy­

chology class at
\ 

the University of Tennessee composed the population 
\

from which the experimental Ss v;ere drc.wn~ Both populations from ·which 

the experimental ss '\"rere dravm were s:iro.lar in ar;e ranGe, class, and 

college. All ss selected for the experiment were required to serve in it. 

The means, standard deviations, and range on the selector tasks for 

the total sample and experimental Ss in each experiment are reported 

in Table I. Only r:iale Ss ,1ere utilized in this study because of s~c 

differences in perceptual p~rformanceo Although age differences in 

learninc have bsen reported by Thorndike (38 ), such differences did 

not appear until the mid-fifties at which time sienificant declines 

began to occuro The ss in this experiment ranged in aee from 17•30 and 

such a difference was not considered to be significanto 
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TABLEI 

MEANS AND STANDARD DEVIATIONS OF TOTAL SAMPLE AND 

EXPER:J,lliNTALGROUPSON SELECTOR'£ASKSFOR 
EX?ERifillNTS I A.t"-WII 

• 

Wonder-lie Gottschaldt. i':onderlic Got-cschaldt 

136 136 62 62 

29.37 ll(. 51 29.70 14..82 

4o81 6002 5,.08 5oJ6 

'26 27 22 25 

\ 035 .21 

oOl 005 

Wonderlie Gottschaldt Wonderlie Gottschaldt 

High J.,o,n High Low High Low Ffigh Lew, 

l.5 - 15 15 15 6 6 6 6 

29.87 29060 22..53 6033 30000 30ol6 23050 6000 

17 17 7 11 7 7 6 7 
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In both experi.m;:-mts, the lowest and hiGhest performers on the 

perceptual task vrere solected from the total ::;ample and those ot each 

extreme vrho could be r:mtched with each other on the intelligence test 

were used as ~,so The mean of the .?.GElSin each grouf.J was relatively 

sirail.:ir u The perceptual scoreo, ages, ar.d iatellicence test scol~et, 

for both eroups in each ex--pcrirr,ent am presented in Appendix B. As 

can be seen, fifterm pn:Lrs -.,,hich mat the above criteria ware obtained 

from the first, po!rcilation a:i.d six pairn yrere obLaiz:.ed for Experiment IID 

It was or:i.ginally i1ri;end0d to use three suoi;roups of five pairs 

each in E.xperir.ient I. Howeve:~, becau8e of a decis5.on to replicate, 

it was decided to combine the thre0 su.bgroups of Experiment I into 

one total eroupo The 1:JCans, mcd:'..ans, ranee, .:md prob.ibilities on 

th'?se separate subgroups ara presented in Appendix no It vn.11 be noted 

thtit these data confira the direction of results i'ound in the body. of 

this study even though they are not statistically conclusiveo 

Bo Selector Tasks 

The selector tasks administered to the total population in both 

experiments were the \'/onderlic Personnel Test, Fon:i A (46), the Bender­

Gestalt Test, ancl the Qotts~haldt Fieures as used by May and Silverstein 

(29, 36) 0 An infor:matfon sheat containing the na~, age, major., class., 

date, and a code number was attached to the other three tests and all 

materials were paper-clipped toe;ether and passed out face down to the 

ss. No nanes appeared on any of the materials other tha.."l the face sheet o 

https://decis5.on
https://obLaiz:.ed
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A code number on each of the tests and the same number on the face sheet 

enabled the exc:miner to identify those Ss ,mo were selected to form the 

experimental groups,, The examiner had an associate pick the names 

associated with the mmbers so thnt he would mt know which group an s 
was in durine the individual testingo 

1. won.derlic Personnel •.r0st., For.::iA 

It ...,,-asnecessary to secure a relatively reliable measure of 

intelligence for each -~ so that later matching could be accomplishedo 

Because all of the initial selection data had t.o be collected in a one~ 

hour class period, only the V:onderlic Test ,·.ras satisfacto!"1J in regard to 

both time of administration and roliability of mcnsuremento The V/onderlic 

Test (46) is sirrl.lar to the Otis Self••J\dministerinc Intellicence Tests:, 

and the items 2re of the same nature o It is also self-administering and 
\ 
' consists of fifty items to be answered in a twelve=minute time limit. 

No Swan able to complete all items in the time limit. A normal dis­

tribution of scores was secured from the test, and it closely approximated 

. the distribution found on other intellicence tests., For a ?'°re complete 

description and critique of the wonderlic Te_s'..;,the reader:1 
! 

is 
' 

referred to 

Buros Uental ?.1aasuraments Handbook, Third Year (5, PPo 3L.7-350)o 

2o aottschaldt Figu~e~ 

The version oi' the aottschaldt figures used in thia study was 

exactly that of May and Silverstein (29, 36). They used an adaptation 

of the Goi~tschaldt ficures wrLi.ch are rsp/·odt.1ced in Thurstone (40)., The 

t-wenty-sE:ven figures were rep:roduced on three sheets of paper which were 
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stapled toeether to form a booklet o Each s was to outline in pencil one 

of the two sii.1ple i'isures vihich ap1xia1ed at t.he top of oclch pace in the 

more complex figures found below (Appendix A). The tire limits were 

those used by U.ay and Silverstein ~nd .f.'o.. md to be w.a.Xilnally discriminatinge 

'i'hese times were: three minutes for paga one, four minutes for page two, 

four minutes for page three~ The score on this test was the total number 

of correct dosigns outlined ji1 the complex figures within the abOV'-3time 

limits. 

The findinr; that Thurstone 1 ::: Factor E is heavily saturated by 

Loth t.ssts of reasoning and Gott.schaldt. performance (40, Po 111) as w8ll 

as !fay's corroborat:i.on of such a relationship (29, p., TJ.) has implied 

that Gottschaldt performance rr.ay be reflective of sonie function of 

in~elligence. In this stt:.dy, a correlation of 034, nir;nificant at less 

than the oOl level, was i'our.d betv;een wonderl:ic Intelligence scores and 

C-0ttschaldt performance in the sanple for ID.-perir:ient I ::ind a correl.:ition 

of 021, not signii'icant at the .05 level, was obtairied for the sample 

of Experiment II. This again confirns the positive relationship between 

such a perceptual task and intelligence test items. Although such 

correlations are rather low, they support the necessity fo~ matching 

individuals on intelligence who display extreme differences on the 

perceptual tasko SU.ch a matchinr, would ultimately be necessar>J for the 

learninc tasks in any case because of the known effect of intelligence 

on certain learning t~stso 
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The Bon<ler-c.est.aH. desig-r-.s (32) were included in the selector 

devices because of a loi:;ic&l assumption that they were measuring sim:iJ.ar 

arens of perceptual behnvior as the. Gottschaldt fieureso rt was foli; 

that the ability to r:iaintain a Gestalt against distraction and outline 

it in a rnre complex desicrn as on the Gottschaldt miGht also be reflected 

in the accuracy of reproduction of Bender-Gestalt d.esiens .. 

Pemberton (33) had reported a correlation of o 70 between 

(',ottschaldt performance and 2. copying test (not the Bender-Gestalt), 

which gave support to the not.ion that the 11co;.iying 11 of the Bender-(',ei:;talt 

designs would likewise correlate hig.'1ly with Gottschaldt performance" 

FUrther, !Jay (29) reported that the most sienificant relationships 

b~tween his selector task (Gottschaldt figures) and his personality 

measures 'Nere found in the accuracy of reproductj_on of the Bencier-C'.estalt 

designso In a personal com:nudcation, May (30) reports a correlation 

of o 74between eottsc..."ialdt perfo~nce by 54 lllr'l1es ar.d accuracy ratings 

• of their performance on the ]3endo:r-c-estalto It was hoped to refine 

the perceptu?.l selection by utilizing both tasks but this study did not 

find a correlation even approaching the magnitude of 1:Iay•s,, 

Two raters•..1- were asked to rate the nender-oestalt firrures on a 

seven poj_nt scale of most accurate to least accura1..e using such measuros 

~he vrriter is indebted to his wife, sue Go Rosecrans, and 
rt.artha Jo Th~:r'ri.cfor judging the Bender-Gestalt rep;::oductionsc 

The writer rated the same Bender-Gestalt designs independently 
and obtained a correlation of c.36 between aottsch.ildt and Bendar-aestal t 
which supports the other fi.Yldingo 

https://sim:iJ.ar
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as size, accuracy of angles, use of guide lines, etc~ A between-rater 

correlation of oS6 was obtained 11.hich is sicnii'icant at better than the 

.01 level. IIo,mver, a correlation between Gottschaldt scores and the 

mec::n-ratcr rank of the Bender-Gestalt desicns wils only •;!5 which, 

althoue}1 sienificant at better than the oOl level of probability, i.s a 

very low correlation for explainj_ng comT.on variance. 'l'he coefficient of 

non-deter1u.nation in· such a case would indicate that better than eight.y­

eicht per cent of the variance in one o.f the tests is independent of 

changes in the othe!'. In view of su.ch a low correlation, the Render-

Gestalt designs v,ere omitted from the selection procedure and e,ottschHldt 

p0rformance only was used for dif.fe.ccntiation of the total sample into 

the two ex:J0rimontal groupso 

\ c., LearninG Tasks 

The tasks chosen were believed to repre,sent different aspects of 

hu:"ian learning rani::inc fror.1 motor activity thr:ough verbal association to 

proulem solving-conceptualization. In order i'or a task to uz used in 
\ 

this study, it was necessary that it lend itsolf to the measurement of 

increments of lEiarning over a series of trials., 

The Koerth Pursuit-Rotor was deemed an acceptable task for IIPtor 

learning over a number of trials. The ~ethod of paired-associates was 

included as an nin between" learning activity in that it wus more verbal 

than the pursuit-rotor but not yet at a problem solvini; or conceptual 

level. :rt also provides for an increment of learning over a series of 
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trialso ?he third learnj_ric tusk chosen nas an aduptation of the cross 

puzzle used uy cook (9, h2 ). 

Several other conceptu.al and/or prolllera solving tests ·were 

considered bu·l, rej0cted becat1.se they proved too dj_ffkult for solution 

except u.nder rat.her intense E:otivation l..Jjr the I, did not moet. the 

criterion of increnental measurerr,ents over a series of trinln, or lacked 

an objective ba:;is for scorinr:~ Tho cross proulem met the requi::.:·cment, of 

a pro:..ilern solving-conceptual:i.zai;ion task y;hich provided incren:cnts of 

scores o·ver a series of trials and it could be scored obJect:hely., 

The lit,crature is in 1:;eneral agreement that there are differences 

in learning rate between r:inssed and distriLiuteci trials. As this is not 

an issue in this study and t' .e E~ were not availaule for leni:;thy periods 

of distrfouted learninr, trials, it was clecicled to give each ~ rnassc::d 

performance trials on each task., Vlhile this might affect. the learning 

rate and shape of the learninc curve, such effects would bo consistent 

for each S and any differences bet.,een the rates should be a function 

of the Sand not of the massing. 

lo L:'.OtorTask 

The Koerth Fursuit-Rotor was included in the learning tasks as a 

measu1~ of motor learninga Because of the standardization and the ease 

of obtaining increrr.ents of learning efficiency, the pursuit-rotor was 

used to sample motor le3rningo A pilot study revealed optimal times 

for t:dals and rest periods and asymptote levels which were tYielve 

one-minute trials separated by one-minute rest interv.!J.So The Koerth 

https://interv.!J.So
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Pursuit-Rotor (Lafayette Con;_.nmyt!odel) was of stnndard desien with a 

brass tarcet of J'ivc-t)ighths of an inch placed flush ,·rlth t,he bakclite 

turntable which rotated at si.--ct.yrevolutions per minuteo The usual 

nexible stylus vra~:tuiliz.cda The pursuit-rotor Ytas placed ir1 a circuit 

throuch an electronic x-::;-;ycl:'..n[;tj_m,-=?rwhich n.u\,oD.a-tically st.1rted er.cl 

stopped the pursuit,-rotor ~nd record.inc clock. Scores ncre L'.easured in 

terms of second::, contact per trial .. 

2. Paired /1.ssociat.es Task 

The method c-f paired :.rnsociates was employed a::i a raeasura of -verbal 

association learnir,go ?!.-anyof the paired associate learning experiment.a 

have utilized the Ebuinr,hau., mc,.:.hodof nonsense s:tll&ule association, 

the association of En~lish and .foreign words, the assocfat:i.on of symbols, 

or the association 
\ 

of multi-syllable adjectives., As motiYation in this, 

as in all learning studj.es, j_s a fact.or ·l'k1ich in u.nc.~)rtainly cor...trollect, 

it was felt that the loo.rnine tasks should oo such ':.co.t they v;culd g:l.ve 

maximuminf'ormat,ion abou,~ learnine rate without, oaing so difficult as to 

loner the motivation or nctesi:ce to accomplish~" For this reason, ten 

pairs of common thrse-lettcr nouns were employed. i:tihey,·rere arraneod 

so that little or no association between the pairs o.f words was 

discernible to the author a~d another judge~ 

In order to control serial learnine effects, the pairs ,,ere 

presented in a pre••arrnnced random order so that. ear:-.hpresentation of. 

the ten pairs was in a dii'fcrent order from that prec;ecctine. The pai :-s 

and orders ara premmted in Table II. A standard mom:>rydri.lm was used 

I 
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TABLEII 

PRE-.ARRAMGEDRANDO;::ORDEROF 1.1:0RDSTI~
'.l.'!-iEPAL!;)i.EDASS0CI!l1'.2Sillffri1'DfG '1.'ASK 

P D,mot2s the F:i.r·st 'Irial of ?r.::.ct:·.ce on
th~ Pairs. ~:-l1e Order of PJ.'CS(:mt,a•;~:i.on

was 1, 2., J,. 4, 2, 1, h, 3, otuo 

._____ ----·--- .. 

Order 

l 2 3 h
INK LEG CiJP NE'l' SUN LAP AL.1 LID
CAR ANT .KE

,,
~- RAT PAN If.OB MAT OAR

PAN MOB ffiT Elill IDT EAR\ TEJ. BED
\ :\1AT OAR CAR ANT CUP NET P1U~ MOB

AIR LID SUN LAP INK LEG KEY RAT 
3UN LAP PArJ MOB HJ.T OAR RJT BAR
KEY RAT AIR LID TEA BED CA.t:t ANT 
CUP NET INK I.En CAR ANT SUN MP
roT BAR TEA BED AIR LID CUP NET 
TEA BED MAT OAR KEY RAT INK LEG 
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to present the -...ords at the r2.t0 of one every t,'iO secondso Each S was 

~iven an init~ presentation of all ten pairs of words, after· ·i"vhich the 

te::,t trials consisted of the p~esentation of a stiraulus word for t-irio 

seconds followed b~r the stimulu<1 r:ord paired vrith its associate for 

two seconds. Th~ words wore typed in capital letters_, elite typee A 

complete trial requil."·ed sj_xty seconds, forty se,::on<ls for th,3 presenta-;.~._on 

of the pairs by the, .. sclves c:.nL vlith their associates and a twenty second 

delay between trials., 

As pre-1iou::,J.y mBntioned, mar.y tasks were cons:· dered and discarded 

for failure to meet certain requirements of the expm·imento An adapt~tion 

of a cross puzzle u:sed by Cook (9, p. ;.\42) was decided upon as it 

provided a measu .. ·e 
\ 

of problem solving and conceptuaI act.ivit.y, increments 
I 

of score over a ser.les o.f trials!i and v:as not so difficult as to lower 

each S 1s motivat,ion for the t.sisk., The task is rd.milar ·:-,o a jig••saw puzzle 

and requires .five pieces of ply-Hood to be fitted together to form a cross 

(Figure l)o '.i.'here is an exte!1sive drop in tir.!e durinG the first few 

trials;, Generally between the first and secoad v,hicb is sim:i.lar to the 

ttinsi~htn curveQ Thereafter, there is a much slower drop in time scores 

but varinuility differs anonc individualso 

Althoueh Cook U·i;iUzed the ·!;ask :i.n studying massed and distributed 

learning, the r3sults he obtained in his massed group with the puzzle 

appeared to satisfy the de.n.nnds of this study for uuch a problem solving 

device. Because of the extrGiz::e ranee in time scores on this task; all 
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Figure l 

CROSS PUZZLE LF..ARNING TASK 

I-----

____J 



29 

scores were convarted to lor;:dthms tii-nes ten fer statisticc.l tr0atr:1ent. 

Th0 pioccs were p:i.•1;isent.edt,o each £ on each tr;i.;u jn a 1.•imc\omlyarranged 

pattern which the examiner attempted to equalize for each Se The pieces 

were covered with a pasteboard cover yl:.1ich ,·ra.s raised, startinc the trial., 

4., Pilot Study 

A pilot, stucl:r was performed on a randorily nelectod gro1.;.pof 

students :L'1 a r;enernl psycholor:;.v class" The results of' UU.s group, s 

performance on the learning tasks provided data for the number of trials 

to e.symptotc and other refinements of presentation techn:'Lque.. The 

pilot study indicated that. there was little transfer r:;:;lat:i.onship betwe0n 

any of the s€lccted learninr; ta.skso Furthermore, no order effects vt.zre 

noted in t!1e counterbalanced presentation of the pilot group o 

\ 
Do Variables 

In almost, every- study on learni."1g v.nj.ch appears in the literature, 

the r-asultG are i~eported in t.errns of group data and curves representing 

group l'i10ans cll1d var:...abillty e.re dravmo f..s this study is concerned with 

individual dH'i'erencas in lee.rrJine ability a."1d 'i;he possibi_lity that 

performance on a perceptual t.i:.sk may significantly differentiate sub-, 
j 

groups from a total sample ii.hen ae;e.r, s0x, and intelligence are equated, 

it was necessary to fit a curve for each indiv:i.du&l r.m each taskQ This 

would r;0t only prev~nt the rn.2.sk:lngof i,1div:i.dual differences in learning 

ability, but wu.ld also make it possible to asce:et.ain if i1:dividuals in 

one group revealed significnnl:.ly different slopes in thej_r learning 

https://significnnl:.ly
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inc.icated in tho.t one oi' the cxpcrir..cntal q1_1c3t.i( rn:; po~cd ;-ms ,•nether tho 

experimental groups mir,ht differ sj.e,Tlificam~ly in t.hefr rm•ia-,ility cit.her 

individudly or t:.:roup-vriao~ Another ·,1~riabl0 fo be ctu.dkd ,tas t.he 

diffcrcncc3 i:i the r..cans of each eroup ts pe:dornurncc on c.:i.c:hlea rninc 

task. Finally, u neasure of an individual ts p"rfo;:,;n.:rnce i::1 t.erras of hj.s 

ran!dnr; on er.ch task r:ithin the combined expor::J:i~ntal r,roups vms made 

on (.l()th the individ al slopo:'.: of the learning curves nnd tJ--e variauilHy 

on ea(:h tasko 

1. Slop,:;s of Individual Curn')s 

The slopes of each incividual on each J.crirf,inL task were obtained 

by a sLati~tical proc0dure v,hich will be dif;cus:;ccl u-c•d,1r.JI.NAT,YSIS., 

Individual curves of learning porfor:.-;mnce were obt..nin0d b2csusa of the\ 
\

usual m.nskin,J of individual. per·i'o!'I"..anco rihich occurs vrh~r..e,e:: a 

11repres0ntntive 11 curve fo::- a group is co~u~ed.., Co::.1parizons between the 

group wan not on the basis of differences l.letv:e;:in croup curves but rather 

paira<l differences between i.ndi":Tiduals in each ,:.,xper:i.mental groupo As 

mzntior:.ed al.:ove, the individual curv0s ·were also rar.!~sd anci. correlations 

ocY\inined b.st.1'/Ben the rankin[,rs of ea1"!h :i.ndividual on oach ta::ik when t,ho 

subwoups y,rere combined into ~l total s~.rnpleo 

2o varial)ilj_ty of Indj_vidu~l Pcrfo:rmunccs 

VE.:.•iability of each 'ind:..vidual on each tasl~ wao also ollt~ined anc. 

r.:i.11 be d: scuused in greater dr;1tail under AN.r\LY:;JS" AS ,v:i:th slope 

difforencen; varfability between paired individuals in C;lachsubgroup rras 
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compared on c..ic 1 1~arni:1~ t,ast.. The i 1div:i.dual variabil::..b.es we1·0 r:in.-<:cd 

and corrcl:itiorn, we.re outaincd bo'v,1•ccn the :rankini.:s of c:.:.ch individ.1.t2.l 

on cc1ch task with the su:tt:roups combined into a total sill,ple. 

I'.cun Dif.f'c::c!'1CU3 in Per:forr.1'.l 1ce 

Dif.fe:rcnc3s betwsen the ,a2ans of t1thirctc11 of the to-Lal pe1·1'orm<1nce 

t:i:-ials on e.~ch task on each paj_:!' cf S~ wore obtained and st.atistic:lll:r 

c:naJ.y/4:~do Tl-,c racthoci o.f ob-tc:.inic,g the 11thirds 11 for each ii~d:l.vicMl is 

odiscussed unC.0r AN.1\.1.YSIS In c!ddition t.o ch~aining moan d:l.fl'or-enccs 

bet-;-;een the indi"i.ri(uals in tb3 ::,ubr;roups on the thirdf.l of perfom.ance, 

rr.ean differ0nccs nE:ra al~o obt..:.incd uO":.1cen the individuc:\ls in e:ach 

sub Group on the cri ter:"Lon tr:i.v.1 of the psfr8d as_soci.:3.tcs t[wl~o li'inally., 

tho p0rccnta~o o.L' correct associaticns to tot.al associations given. to 

the po.ired mrnoc:i.at.zo ,.-,.·ereobtained fo1.• each pair of individuals in the 
' I 

subgroup::; and the di.ffc:,.~ences analyzedo 

Eo ?rocedurs 

' Upon dete1·mininc the 1m.t,ched pai:s:-s of extr.:Ji!.3 scorers on the 

out-i;schaldt fici-1res~ an appointment wa:; made with each S for individual 

testing on each of the three lenrnine tasks o As previously mentioned., 

the nendcr*•C-estalt t,esL ;;as· not employed in determining the e:>..-porim.ent..;11 

E;l'OU)S because of low correlation with the Gottschc1ldt., Th::i tosting ,·ms 

divided i;ito ···,·.1:i sessions per i,1dividual with tho i::econd ::icssion foD.:i.-dng 

from fori~y-five to sixty m:\.nui:,~3dur.:.nc ·which tinG the ~ ,·,,?re given th0 

https://dur.:.nc
https://mrnoc:i.at.zo


coDclusion of tho fi:C'.Jt scssio;-1 a socor:d ap~oint.ircmt t:i.rne \tas mac..:,with 

each S afLor v·hich the axa:,d.nJi· oxplainod ·i.;hc .funct:i.onc a:1d nature of the 

'.;.'heautho::.· f,:::lt that by 1,clli:1::; '.,he ss o:: the t.u;ks :in a gcr.e:al 

\.,1:r, r.-.oi;ivation could Le ed1an.:!cd a::; ,·:eli as a co.11;::.::n,-nc,,of a cooperative 

a\,tested not only by the au't,ho.:.~'s :ir,1pression;; o•.' the S0, :'.:::cJ.inc;s b:.1t by 

the :'.°ailu;:•e of only t1·10 Ss to l:Uf.3 oppoiatncnts ,;hich th,~y r;pontaneously 

each ~- for ccopo:i:otion and effort on the tasks appeared t'J be very cood 

for nlJ. r..t the second ec.1chs \'\\'.l.S c:i.Yen the crn.ss puzzle 

whi,ch took from twenty to for·::.y r.ci:ouk:s follo,r.;i.r1c; ,,hich th'3 exa1;un0r 

ei:plaincd the ba~'is for seloct:1..0n oi the ~, tho natui:'G of the learninG 

tasks, and a g11::;.eral sumr.iary of t,he e::r:por:i.mental p:-oblemo 

Althou&"-1a pilot study hud in 1ic&ted ·:,hat there wc.:'c no zignifi.cr.n-i; 

:rele.tionships 'oetv,acm t.11.e·i.;asks and especially no 01·cier ef:t'r::cti::, t.he 

prece.ution o.f a procressivc e:;pa:nsion of di..fi'ercnces bGt·;rvcn the t,,,;o 

subgroups ov0r the series of teaks from 1lowcst,v; (pu.rHuit .. ;:•oto:r) to 

11high0stn ( cross puzzle) v.av controlled by admin:'1.stc.r::..n~tho paired 

associates as t,he first task· follo.·:ed by pur:..mit-rntor anc,, a i'.iCCk late:::r.,, 

the cross problemo This precaution ,\'aS taken to insura that any 

p:rogr.essivo dii'fercnces l',ouid be a product; ol' differencos :i.n seleetior. 

of the twJ. groups on the perceptual device and r,.ot dus ·::.oar.y subtle 

order effects o 



In the ini"'",.:nl sossi0n" the Ss woro sea·::.od at a tatile:: in fron-; o-~ 

a rr.e:n.o.. ;r drur~. In-,tructions w.:::.'0rcaci to them on tho procndun~ (A_;:,pcrndixc) 

and the p:.:d.rs v.cre consecutively ;:,resented on the fL. st trinl... 'i'he test 

'~rj.cls r:,J:.:-othan boQ.tn with p::.~ecentation of a l:ltinulus word for bro 

sGcor,ds i'ollcv,8d b~r the sti1r.:.lus -..,ord and it.s r,n::.1·for t,10 coconcl.3, ·'.;he 

r~ext s~t;r,11lus W'Jrci for tv:o seconds, etc o Euch tri.21 con.::;um9dforty 

r;cconds and a ti;:enty SGCCH1!.lc.,ilay botY:ce~1.tria.i.s recultod :Ln u ::d.xt;-,r 

~wa.::,ndin crval .for e::icl1 tri;.:.J.. 1'ri~lG --.-1.:.irc continu.nd lL'l"::.:clu crit.o:.::~on 

of one successf:11 nntieipato:-:; rcpe',j.tio~1. o.f a11 ten p;;ii:rs 1:as obt.uined--. 

Follo,·l:i.n~ the paj_rcd assocfotes, the ~~ ,:crEJ giv:m i;v;sJ.,m 

one~r:linute trials on t,he pursuit-rotor sepa::'.'at.ed by one-ninute rest 

ini0r.ral1:: o Prior to tho tas!.:: instructions ,-rere ::n~d to each s ar.d a 

briof demonstration of pursuinc the target vias r;ivon b~- tho exar.iiner 

(Appendix C)" The score v:a.s the ;,u.,nber of secor:cls contac·.:. -vrith the 

Lr.rget on each -trial. Hesults of Uw pilot study indicated that 

ttsymptotic pe:.."'formance occurred on the tenth to eleventh '~rfals and 

therefore, ty;olve trials were [;ivr .. .m each.§_ in 'this study a Followj_nc the 

pur:;uit--rotor task:, each f w:::sgiven an .. of each· of them--plana1,ion devices 

and w:iat they m.:Bsured" Each S was then given n I"c-ap_pointment for the 

second scs:::don., 

Ir. t.he GCcond testine session., each S w2.s sc;ated ut a table v;ith 

a screen in front of himo The instruction nere read to hj_m and a 

scaJ.cd figure (-without dotted lines, Figure 1) of the dcs:l.[;11to be put 

tocather f:co:n. the pieces nas shown him briei1.y o On e:a.Ghtrfal, the 

screa!'l. was ·cer;nved and the cover lifted from the ran:lomly arranged pieces 

https://sepa::'.'at.ed
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nur11bcr of seconds to solut.ion,. Imm8d:i.at.:ly upon :.:olution ·::.'.ie~;cz·,~an1:a:; 

a rclut.ively lc~rce drop in U.m3 .for solntion occu:c.rad bot.;;·:-:c,1tl-1e f:L~st 

I6-r,1dual decrc~:~mt in t.irre scor,":~. For th;b reas:):n~ the 83 Ymr:1 r;.i.ven
fifteen i.:.rin1s i:1 tln.s expcri.,Knt .. 

Upon co,n)lction of -~ha prnolom solv:Lt1g tnr;kr enC'.hP..Hes j_nformcc:.
of the br.s:i.s for his "election.t- tha pU.r'jpse. of t:bc stucy-;i D.nd Lhe i:::ener-:i.1 

to parlicipat';l in £1:1-turepsychoJ.ocical e:>:periment:J o 

Fo Analy::;:i.s of F:.esu1ts 

A:c;previously .:r:entioncd, 8.n individunl cu:::-vey;-,:3 fi-t,tec:1
. for o<-1.chS

on 011cn tasko 'i'ho rne-~nodo.f nveragos ·;:r.:tsused for th1s .fi-Lt.ing and as
each curve 11as parabolic in function, the r1r3thcd apµeamd to gi'<'0 good

The fun,:tj.o.n obtair~ed by t.he method of ,::wo:,·ae0s is from the
follow-;_nc equation~ 

\ 

0.:•Th0 ·,,riter is indeoted.onrr.;.la for 
·l;o Dro E• Eo Cuj~3·ton for-the method of aver.ices as well 

providing the
;tati~t.ic.::il. m.::it,hod for solving 

as furnishing him v.d.th thethe ::.ndividnal cu:;;"\l'eso 



~ero, b .represmrt.s ·0he slope of tho curve n11cl c is; Llrn ,:li101~ff::. of po:.;:'.:Lvc 

or not:;c:t:i.ve curva:t:.u:.·e. The x term is obtained by clividinG t,he curve int.o 

v.:1lue of each 11th:i.rd. 11 For co.ch th:i.:::-d there is ,._ r:cu;n value ,,:h:i.ct 

frorn -Lhe mzntt of 11thi.t>d 11 oi ::.1·:i.nls to Uic 1,c.8 ..1 of ; .. he ' ,;ecvrd 

thi:-; prnduces equidistancc betwsen the f:i.rst and 11:Jcond po:i.n;;.s :md tb;;; 

'l'hiz-ds of\ t,r5..als wore uned bscauso an exa:nin.1 L::.on of the cur-;8 s 

o.ssoc:ia tos :i..-n,nhich tho statisticaJ. procedure l:esuJ.ted in a cu~1ulati 1.r:~ 

' vld.c:1 y;.;:re corwe;.•ted to tr:Lals t.o successive cr:i.te:ri;:, (.~2, !Jo 391-1.) 

prod t.:cin;; c1 rzn[;o o,f t0n trials, ti10 thirds ,\iere di v:Lded into the f:i...t•st, 

th:r-1;0 trialf,, the s,~cori.d four trials, l'.nd the .final ·,.:.l1reetr:\.als. '£11•3 

pur.1;-..iiL-rotor imrol-,1ed t.v.<elve trials and was div:i.ded uquall;y_, .four •i,::•it:.ls 

i"l H:1u1 third. Ti1e crnss puz;;la invoh·etl fifteen tr:-.~ls IJtJ_t i'!.:!S dj.v:i.rkd 
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divisiom would bezt. represent the cUI"/8S and would result in no middle 

1:·,;.mbcr of trials ueirlG larger thdn tho cor:1uined first &nd third nur:ibers 

of t.r.ials~ 

There are ma.,y measures of va1 iability which mir;ht be employed on 

the data obtained •in this study. [!,,,raeap;ieared unsuita0le while others 

c1ppe2.1·2dto be too cumbersome and cotailed i'or the quantity of data in 

this exploratory st1:dy. As previ: •llnly mentioned, the r.iethod employed 

here was to measure tl-..e1 variaoilh,r vrhich oecurred in the trial-by-trj_al 

differences on each ta.sk after tht curve had 1·eached a relatively stable 

planee If the curve has passed th1: point of ineection and is relatively 

Ils.t for :nost of the ss, any great :ler:ree of fluctu ...'t,ion will reflect 

variauility of performance rather tr,<.;n acquisition.. D:i.!'ferences bet1,een 

su,ccessive trials· 17ere romputed for ai 1 individual t~•:'.!..t:\lsLi1 the paired 

asaociate3. Tll~, trials to successi·ve criteria measure used i1. computing
I 

the raLe of lenrning did not allow for an inflection point for ru.·•. 

individuals. 

The trial-b:·-trial differences frnm trial four through fifteen 

were used on the crons puzzle and the tr:i.'.11-by-trial ' diffq'r;ences from 
I I 
I ' 

trial six tln•0u 0h t,·mlve were employed on the pur&"Uit-rot9r·. These 
! 

c1iffe;.•ences v1ere individually squared, sw.ned, and divided by the total 

number of differences for the purticular tnsk and might be termed the 

va:c•j_aoility of the trial-by-trial differenceso The formula is: 

...-.2 
2-a ~l'.r1.t2 

n 

where a. ii; he dil'ference between each trial and n is "1:,hetotal number 

of difforencCSo 

https://l'.r1.t2
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A test for mean differences for paired individuals in the subGroups 

was r..i.n between the previously o!Jtained mans of the nthirdstt on eac.11 

task, the criterion trial on the paired associates, and the percentaga of 

correct connections of paired associates on that task. The percentn 6e of 

corr.act connections 'v.-as obtairn~d by div-.idinc the total richt associations 

minus the wrong associations by the total richt associations plus wrong 

associations. 

A Wilcoxon Rank T<=st was done on the slopes of the curves betv10en 

the paired individuals in each eA-perimental group on all three taskso 

All the individualu m-.re then lumped into a total crou 1, and _.. rank order 

correlation run l.Jet,1,,en rankings on one task «nci that on another. 'i'his 

vras done to te:;t tlu possibility of consi.::;tem, sloJ!e ran.\:inc for ench 

indi vi<lual on eacr. task. 

A P..nnk\Tr-st vms also done on the variauility ranking between the 

individuals ir the tV10 experimental e;roups. All the subjects were again 

lumped into .1 total group and a rank order correlation computed between 

each two ,.J..• the tasks in order to determine if an individual 1 s ranking 

on var:'L,bility in the total croup was consistent from. task to tasko 
I ' 

one measure which was obtaj.ned 
i ' 

--· - -- only in F..xperir..ent •II resulted from 

the exar:d.ner Is observations of different approache::; to solution on the 

c~os::; puzzleo flecause the high and low groups of Experiment I did not 

differ significantly in their tir;ie-performance scores, it vras felt that 

a difference in ap.i1roach to the problem in terr.·,s or' whole-part, effici8rri:.-

5.neff'icJ.ent, ri13id.-loose, and trial-and-error---conceptual ratings might 

yield some quali ta.tive differences. Accordinc~Y, the ss of Experiment II 
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were rated on a five point, scale on each of the ai.Jove dimer1sions with a 
vo.iue of 3 be inc the r.U::an, values less than 3 ten.ding wwards the first 
term of e.:ch of the alJove diJ:icnsions, and values more than 3 tending tc:..:r.\-ard 
performance more akin to the latter end of each dimensiono Jud[:ments were 
:nacle without t.he ex:ir.1iner kno,·,inr:; Lo ·,·1hich i~roup an ~ DP-lo:1c..:ed? 

The u.,ove techniques 1·mrc ut:i.lizcd to test the rreviously 
ment..i,:ned hy~;otheses regarding variG1uility, performance, and slope of 

the learninr; curves betvrecn two experimental ~roups viho were divided on 
the basis of extreme differences of performance on a perceptual task" 

j I 

I ' 
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RESULTS 

consistent trends j_ndicatinr, performance differenGes between the 

two groups, po.rticularly on pa:u:ed associates, ware found in both 

expe:dments. Oricinally, there v:e:re three subg:::-oups of five pairs each 

in F)Cper:i.ment I and data on all the m•.::,asures for these subgroups are 

g:i.ven in the appendices. In z:;..--peri11entI, these subgroups are combj_nod 

into a total croup and data for the total eroup are reported in the tody 

of this study Owinc to some ambie;uity Gut also the i)resence of definiteo 

trends in Experiment I, a replicati(,n was attempted. In genaraL., ·the 

h.rge dee:cee of ·.rariability found in this study indicates that sor.i.ething 

other than sex, ai;B, and intelligence are prod1:1,cinr; large individual 

differences. \
\ 

Ao Slopes 

Inspection of the slopes of the curves between t.11etvro experimental 

group3 of D:periment I revealed no acceptuably significant differences 

either in direction·or magnitudeo A Wilcoxon Rank Test, for paired 

replicates was run on the ranked sl0pes of euch learning task. The lowest 

total rank sum on the slopes of paired associates, corns puzzle 3 and 

;)Ursuit-rotor were not sienii'icant at the .05 level of probabiJ.ity~ 

(Data for only eleven pairs of ss W8r'El used in the pursuit,-rotor rasul t::: 

becaui~e :four o.f the ss have had previous practice on the task in c>nother 

expm·:unent) Tho :cesul ts of the ranking0 on the slopes of the curves 
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on ea.ch tank are surru,iari:z.cd in Table III~ 

The hypothesis that l.here v.o ,ld be no significant corrclal.ions between 

an indi viducl 's ranking on the various lcarninc~ tasks when all the ':;:.; of 

both r,roups in Experiment I aro combined int.o a total grou~ mas tested. 

Such a test revealed that, there 1·1as no relationship l>etween the ranking of 

a particular individual Is slope on one to.sk and lliu slope rankinc; on 

another tnsk. The rank order correlation of the slopes between paired 

associates and pursuit-rotor yielded a rho of -0019. A rho of .068 

resulted from the correlation of paired associnto and cross puzzle slopsso 

Pursuit-rotor and cram; puzz.le ranked slopes yielded ~ rho of -.147. rr::mc 

of the above correlations approach acceptable siGnificanceo Because of 

the lack: of s iinific.:ince or trends on the ::ilopes betv:ecn the gro'.lps in 

. Experiment I, these measures were not computed in Experiment IIo 

\ 
\ 

Bo Variability 

It vlill be recalled tho.t variability vras dc:it .. rmined by the trial­

by-trial differences squared and divided by the numter of these differenceso 

Table IV presents the data on variability in both experiments o As can be 

easily seen., nona of the rank tests were significant-, betvreen the eroups on 

any of the tasks in IDcperiment Ia Differences sir,nificant at the o0.5 level 

also did mt occur in Experiiront II althouch it will be noted that tha 

lowest rank sum on the paired osso,ciates and cross puzzle in oach experiment 

was obtained by the H group. This would indicate that there Llight pocsibly 

be less vari.:ibility in tbat groupo 

https://surru,iari:z.cd


41 

TABLEIII 

SI.OPES IN EXPERTilmNTI 

-·-

Pursuit-Rotor Paired Assuciatcs Cross Puzzle 

High Low High 1oI' High Low 

N 11 11 15 15 15 15 

x 3.74 i...06 .038 .390 2.11 2.24 

tAd 3.41 4.33 .184 .236 2.14 2.22 

IRange 
\ 

9.21 7.00 2.82 3oll 3.79 4008 

Wilcoxon Rank T 
(lowest sum) 22 45 45 

p >.10 >.10 '>,10 



--- --

IV 

TABLEIV 

VARIABILITYIN EXPERIMENTSI ANDII 

Pursuit-Rotor Paired Associat0s Cross Puzzle 

Experiment I 
High Low High Lo"li High Low 

N ll ll 15 15 15 15 

YsG"i 17.18 14.08 2.96 3. 79 6.59 9.34 
Mdo"ci2 13064 10.44 2.22 2.56 3.18 5.21 
Range 33.92 20.33 ll.67 14.22 24.17 29.50 

Wilcoxon Rank T 
(lowest ·sum) 36.5 49 28 

p 
\ 

>.10 ';>.10 .01 
\ 

Exp::iriment, II 

N 6 6 6 6 6 6 

28.06 ·2. 70 1) .. 89 5 .l.~5 6025¥o-ct2 9o79 
l·:1dcct2 9o34 16.43 2.67 6 .. 22 4 .. Lr9 1.88 
Range 8.90 81.98 4.,78 33.,59 11.09 2lo91.. 

Wilcoxon R:mk T 
-•·

(lov10st. sum) 1 9 4 

p 0075 >,.10 -;....10 
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A rank order correlation of variability of e.;ch individual in the 

combined gro.ips of Experiment I was computed on each task to test the 

hypothesis of consistency of variability of an individual's rank on the 

three lcarninG tasks. A rho of -0045 resulted between the pursuit-rotor 

and paired associates data. A correlation of ol94 was found betv;een 

cross puzzle and pursuit-rotor data. Neither of the above correlations. 

is even close to acceptable sicnificance. A rank order correlation of 

•.340 resulted betvreen the cross puzzle and paired associates which is 

just under the .05 level of confidence (P ~05 = 0355). In Experiirent II 

the tvro variables eave a rho of o.3.39 (P .OS= o55)o 

These correlations are lov, uut sur,gested a relationship between 

variability on the paired associates and cross puzzle. To afford a check 

on what each of the suberoups in each experiment contribute toward the 

above correlations, 
\ 

rank correlations ,;are computed separately for the 

hieh and low group in e;ich exporiment. In Experiment I, the high group 

had a correlation of a55 (P< ..05) and the low group yielded a rr..o of 

.01. A reversal of direction occurred in .Experiment n with the high· 

group producing an r of 014.and the low gro'ltp yielding an r of .88 (P<oOl). 
: \ 

Co l:..(eanDiffei-ences 

In Exper:iment I, the differences of the means of the 11thirds 11 of 

the trials for each pair o! ~ on each task indicated varying degrees of 

positive trends in favor of the high group, but thero was a general lack 

of sbtistical sic;ni.fic:mce. The oothod of obtai.,ing tha 11thirds 11 was 
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described in Ch<lpter Ilo The series of trials on each task for each s were 

divided into thirds which best described the shape of the curve. The 

differences in the means of these thirds between each pair of ~ were then 

statistic:illy an.:ilyzed for lllcltched pairs. The resulting !:,-tests were run 

on each third oi' each task for all matched pairs as well as on the 

criterion trial of the paired aosociates. 'fhe data are reported in 

Tal.Jles V and VI respectively· i'or _EXperiments I and IIo 

Experir.lent II resulted iri eosential confirmati,;n of the trends 

indicated in F..xpcriment I except th&t the u::ie of a one-t.ailed prob.o.bility 

gave sliehtly greater significance levels, particularly on paired 

. associates o 

Althoueh it was expected prior to the experiment that the high 

Gottschaldt performance eroup would excell the low group on the paired 

essociates and._cross puzzle tasks, no such expectation was advanced for the 

pursuit-rotor task.. In vie,1 of such expectations, one might ~onsidar 

utilizing a one-tailed test of significance but it v1as .felt that in 

E;<peri.m.entI in this relatively unexplored area it would be more justified 

to use a two-tailed level of significance in spite of any expectations. 

That the t-tests on the thirds and criterion trials
i \ 

between the 

groups of })Cperiment I resulted in relatively high P 1s 1s aeon in Table Vllo
I 

Only one ot the ~-tests is significant at better than the 005 level and 

that is for the final third on the paired nssociates task. However, the 

middle third and criterion trial differences on the same task also approach 

accepted significance levels on a two-tailed test and strengthen our 

confidence in the only ~-test significant at the 005 level. Fu,.-thermoreJ) 
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hY 

TABLEV 

MEANS, tlEDIANS, AND RANGEOF 'I"rlIRDS OF '!:RIALS IN 
THE HAND L CONDITIONSOF EXPERIMENTI 

-=~----...-
High Low 

'fh:Lrds 'l'M.rds 
First Middle

A--

Last F'irst, . U:lclcil0 fast 

Seconds on Target. 

PURSUIT- X 12..93 23.29 30035 12~04 22.11 2'/ ohO 
ROTOR Md 11.6 20.6 29.0 12..5 2h.,9 28o2 

Hange 17.9 24.6 :~2.2 12.4 20.2 2Jo2 

N ~ ll 

Trials to Success:lve Criteria 

PAIRED x\ 1 .. 1~9 J.60 7.40 1~80 5v2? 10.71 
ASSOCIATESUd 1.00 3.25 7.00 1.33 5.,25 8.67 

Range 4.oo 7.00 9.00 2.,33 9,.25 18000 

N:; 15 

Log Secor:ds ,c 10 

CROSS " 16.67 10.02 8.53 17..5h 10.~6 9.,09J• 

PUZZLE Lid 17004 9.32 7 .88 17.27 10.35 8.52 
Range__ 7.68 5.91 6006 5o76 5..65 S.41 

N ::.15 
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TABLEVI 

l.iEJ\NS, !JiillIANS, AND RANGEOF THJ.RDSQit' 'ffil/l.J..S IN
Tl!E H AND L OONDI'.l'JONS01'' EXPEfiD1mNT II 

High Low 

Thirds Thirds
First ;,~iddle Las'i.; l<'irst, Middle kSt 

Seconds on Target, 

PURSUIT- x 11.87 19.. 80 27.60 9.45 19.70 25.,93
ROTOR Md 13.03 21.41 29.31 10.62 22.04 28.91

Range 8.78 11.83 10.05 15.13 24013 26.28 

N =6 

Trials to Successive Criteria 

PAIRED x 1.45 4~25 8.39 3.95 11.29 19.78
ASSOCL'\TES Md 1 .. 00 3.38 7.50 2.17 6.00 12.33

Range 2.00 1.00 12.00 7.67 22..75 31.33 

!N: 6 

Log Seconds x 10 

CRosS -J. i6.62 8.33 1.26 / l8.4j :U.6~ 10ol'7
PUZZLE Md 16.98 8.11 "l.09 / 17.22 9.57 8.75

~-nan~e 4.h8 2.24 2.96 10.86 12.73 12.52 

N r.a 6 



,h" 

47
only three out of fifteen of the 1cm woup achieved lo-.,.-er trials to 

criteria on the final third than their partner in the hir;h croup (P = ('017, 
ono )n Hothinr, approaching accepted sii:;nificancc occurred on the other t-ro 

lcarninc t(i::;l:s. except for the lnst third on the pursuit-rotor and the first 

tLird on the c1·oss puzzle,. 

At first clance, it would appear that little if anythinc; YfaD 

indicated by such resultso However, an examination of the t-tests reveals 

that in every case the hiGh group was superior to ·t.he low group even if 

not at a high significance level. In other words, all of the ten ~-tests 

which were run are in the direction of hir;h group superiority. such an 
occurrence ,vould happen less than once in a hundred times by chance. It 

is not completely valid to consider all ten events as independent, hov;ever, 

because each third on each task is correlated vrlih the other thirds of 

thnt tasko , From another point of view, each task considered independently 
indicates that the high group was superior to the low group on three tasks 

out of three -rihich, while not signii'icant, does sucgest that more than 

chance is operating hero in favor of the hiGh group's superiority of 

performance. 

The same t-tests ~-rere obtained on the groups in
I 

EX:periment IIo The-
overall results approximate those of the first study :except for a slightly 

ereater effect on the paired associates and cross puzzle due chiefly to tllae 

poor performance of t,~ ~ in the low grcup on each task. The extreme 

performance by these ss also increased the variability of the differences 

between the two groups to such an extent that even thour;h there were no 

reversals on the paired associates task (all six members of the high group 
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required less trinls than the:i.r mates, p = .016, one tail), only two of 

the mcnourco on thi:3 taok wore clearly sitnificant. at the _or;level of 

confidence for a one-tailed tei;t althouch the other two measures clcscly 

approached it. The t 's nnd probal.Jilities oa the r~eans of the thirds on 

each task are reported in Table VII for E:xperh:cnt II. It will be noted 

that the prob~bilitios are for a one-tai.l.ed test because of the direction 

of the r~sults i,.~ F..xperiment I. 

The combined probabilities on the differences in thirds in both 

e1:periments nre also reported in Table VII and indicate that the paired 

&ssociates task is the only task which sic;nificantly dii'ferentfated fae 

e:;q,erimental groupso :None of tJ:i.e measures on the ot,her tasks o.pproach 

sienificance except for the first third on the cross puzzle .. It is 

possible that this :i.s an nrLifact because althoue,.'1 the first thi1·d 

approached\sir;nificance in E;<perimant I, the second third was the measure 

which most nearly approached acceptable significance in Experjment, IIo 

If r."'e accept the combined level of significance on the first third for 

the.cross puzzle then it seems wise to be cautious about differences 

between the t,m groups on this task., : 
/1 

\
! ' 

As pregicted and expected, sienificant differences between the 

two· groups on the pursuit-rotor did not occur. It is of interest to note 

that al though sienific·ance v,as found chiefly in the paired associates task., 

the high group on all three. tasks in both studies was superior in terms cl: 

·faster learning time or shorter learning periodo A .finding of six 

differences out of six in tm san::o direction .in favor of the high group 

is sir;nificant at the 0016 level at one te.il.. This :,atter .findine may 

https://one-tai.l.ed
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'l'il.BLEVII 

SEPARATEAND cmrnINED PROBABILITIES (FISHER'S METHOD,J.2, 18) 
OF t-TESTS IlBTVvEENMEANSOF EXPERD!EN'rALGROUPS 

All Twenty t-Tests are in Direction of 
H Group fuing Superior 

Task 

PURSUIT-
ROTOR 

PAIRED 
ASSOCIATES 

CROSS 
PUZZLE 

Measure 

last third 
middle third 
first third 

cri tcrion trial 
last third 
middle t,hird 
first third 

J.,_,;;;tthird 
middle third 
first third 

Experiment I Experiment II Combined 

t P (two) t P (one) p (one) 

1.27 .23 036 .37 olO 
.i~o .70 003 .h8 .. 25 
.32 ,.77 .77 024 .25 

2.02 .01 2.07 .05 .01 
2.33 .OL1 2.06 .05 .,005 
1.91 
1.06 

,oq 
.33 

1.86 
1.99 

.06 

.05 
.01 
.. 025 

.84 

.,73 
1.58 

.44 

.50 

.14 

1.38 
1.56 
l.l9,

: ' 

.. 12 

.09 

.14 

.10 

.10 .os 
I 



surGest that there is some relationship })etwecn the selector task used in 

this study and some other measure uhich coru:iistently thou(;h mt always 

significantly differentiates the two experiment.:11 groups 
0 

The hypothesi!:l that the hi[1l group 'W'OUldmake a higher JX")rcontage 

of con-ect associations ou-t; of their total associations on t,he paixed 

associates task waa tested" A paired ,!-tesi~ i:.l the first oxperi..-r:snt 

yielded a probability of 004 in favor of the hich eroup but the re::mlts of 

E:Xperimont II not only did not confirm such significance but i in fact 9 
reversed the directi.ono A probability of less t..~an Q70 in favor 01 the 

low croup occurred in E:xperimcnt II o This reversal of direction in the 

second exporirrent is enough to seriously question if not disreeard the 

finding sugGested in Experiment Io 
' 

Thore, \'lv.S some overlap among ~ in the two groups of lJoth cxperi­

ments o This
\ 

occurred on both variability and means of 11thirds 11 of por~ 

forrnunceo Althoug1 the presenca of an individual with an excoptionally 

hich score on a particular task would tend to affect the croup~s mean 

on each trial of the task)) it wasi nevertheless, dec:lded to depict the 

performances oft.he two groups on each task in ter;ns of the mean of each 

group, s scores on each trialo The resultine curves for E).-periment I are 

p csontod in F:i.gurc3 2)) 3, and 4o Inspection of thene curves reveals 

vocy lit•c.le dl.fforeuce • (!et.ween the tv;o c;roup~ on the pursuit.-.rotor task 

alt.houcn there is a .sl1chi, separatl.On in the last th;.--ee trials which most 

prouc-1bly is ~ chapce occurrence" The smaµ effects obtaine<l are 1n lino 

)'/l th the CJUlted 0.'\.'POCt.anc,r" 

The curves of the groups of :Expe~nt I on t.he paired assoc::J.ates 



----

51 

.34 

32 /j 

d.30 

JJ
28 / 

26 A, .,,/ 
/ '-o" 

,,·.,,24 

22 /+>
C) r,&
~
0 

20 / 
C 

-0
(I) 18 I ,,,/ 
s::: r0
() 
Q) 

14 ! T/ 
Cl) 16 ~ 

I 
I 

1/12 
; 

I/ 
10 -:: H groupi

,,~ r
I -~-;:; L group8 I I 

6 J
• ,,. 

_ 4 J
2 l 

6 7 8 9 10 11 12
1 2 3 4 5 

Trials 

Figure 2 

PURSUIT-!:lOTOR
EXPERIMENTI 



-------------------------

52 

18 

16 -- :: H group 

- - -= L group 
14 

12 

10 

8 / 
6 

: r 
1 2 4 5 6 7 8 9 10 

Numberof Correct Associations 

Figura 3 

PAIRED .ASSOCIATES 
IEXPERIMENT 



th v 

53 

28 
(11 

\ 

26 

:: H group 
24 

- - -:: L group 
22 

20 

l8 
~ 
X 16 
1/l

,:1 
~~ 
0 
c.> 14 
(j) 
Cf.l 

M .s 12 ....~, 
10 

');,__ """!:-,.. _,.o-..,_,, ...... 
~~_¢'v • ......... 
~ 

8 \ 
\ 

6 

4 

2 

l 2 3 4 5 6 7 8 9 10 ll 12 13 14 JS 

Trials 

Figure 4 

CROSSPUZZLE 
EXPERIMENTI 



hv 

54 
i,aak ,\ppear to be positivcl~• accelerating bccauce of thu nature of tho 

tr:1rwform..1tfon which rcnult,o :;;1 a ...... 1'"" r.i.('.f,",c.•,,,.1 OV",r • 1,1(1,, ·a1 • lcu=.•ln"'" 
4 

,,.,, ,. , tot t naso 

The increasing difference bet,,oen the two croups ov,.,,1~the series of 

succcssjve criteria is cvidcnto The cros:, puz~Jc doc;, rot :i.,1dicat.8 any 

r;ross differences of any magnitude and yet tbe high cro1:t) maintain:;, in 

i:;cnernl, a lower t:i.r:ic per trial over the ent.irc ~eri<.':i;. c:ra)hico.1Jy, 

then, the hich grouj1 actunlly nppears supcr:i.or in _pcr'.'.orinan,~eon all three 

task3 in re r,ard to the group-raean-trinl curves al though as har-. been tn­

dicated, the ~-tests for pairs on all the t.asks do not reflect si.gnificanc0 

except for the paired associates to.sko 

The results of Experiment II are in good agreement Vlith the fi.-st 

cxperir.Jcnt except for minor difference.so There is a slicht overlap on 

the pursuit-rotor task ·which did not occur in the fir:.;t study although, 

here aeain, 'the hiGh group appears to mainta5.n a general superiority 

throur:hout the entire series of trials. Thit can be seen in Figun-) 5,. 

A r:l(Ch ereater differentiation between the gI'Oup,; is noted on the paired 

a3sociatcs owing lnri:;ely to the extremely ::ilcw performance of t.·.w §_~in 

the low group. Thero is also a larcer diffc:rentiat.:~on ·uet\';ecm the croupc 

on the cross puzzle which is likew'ii:;o accounted .for chiefly by the vor-J 

slou pm.•forr.nnce ancl alr.1ost complete inabHity to derive the cor.cer"i:is 

nece:rnary for fast ::iolution by one of the Ss :'ln the low group. Those 

results are shovm in Figures 6 and 7o ,It mir;ht be argued that the 

differcnccD between the tvro groups occurrod Loco.use oi one or t,·;o 

oxceptfonally slow performers in the low group nnc! v.rel--esirr1ply satapling 

errors 0 If such \Wrc the case, we wo~ld expect as g-L·cat a 1iklihood that, 

https://difference.so
https://supcr:i.or
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se 
i·.11,~ r:lm·,· l0:>."1101•c:: '""uJ a' "l< ., 11 • 1 1 
v "' - ~ "- - nv • u .;;o LJ. 1.n ....10 high croup J.n at lna~t one of the 

c::qx:i:cir..cnts, The ft.ct that most of. tho slor; learner:, on aLl tas 1,::, .foll in 

+.he lO\'l r.roup in 1 
l..N-th ,,,• ..,. • t • 1 v ~ ""} 1crJJ111ms sorious y cc>.sts doubt on this b..::inr.: a 

chance happening-

Ac stated in tho firat chapter:, it vr..:s expc~ctocl that there would 

be littJ.o difference betv:con the tvm e;rcup:1 on the motor learninc task~ 

It vr,.~se.J-y,ccted that di:ff_ercnccs v:ou.ld occur between the two croups on 

the verbnl paired associa-t.c::, task and even J.aq~or dii'ferenccs on the 

problem solving-conceptual cross puzzle. Thnt ::;uch a trend did not occur 

is apparent from the precedin~ results. To deoict what. did occur, it 

was folt thnt dividinc the mean of one of tlie groups on the final third 
\ 

of each task by the other is.roup me~n on the .t':i.n.:ilthj_rd would yield a 

ratio v,hich ,·iould reflect the dii'ferencos in performance between t.he 

groups on each task. such ratios in :cxpsr:i.mcnt I for pursuit-rotor 1 

paired nssociat0s, and cross µi.zzle are 1.11., 1.45, and 1.07, respectj.vcly~ 

The ratios in E..xperimcnt II for the same order oi' tasks were lo06, 2.36, 

and 1,40. ts can be seen ;i.n the grc1.ph, the relatioru:;hip of group 

perfo:rzaance differences on the .i'iml third 1·atios of each task is 

parabolic rather than increasine;. The difforences between the groups 

on pu1·suit-rotor and cross puzzle in ea.ch e:>:periment tend to approxini.c. -t.e 

ench other while performance en the pai:.ed .:.sscciates produces the :n:aximum 

differentiation. The findin, of the second experir.ient again indicate 
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this parabolic relationship in even greater degree than does Experiment Io 

The hypothesis that the similarity of performance of the two groups 

on the cross puzzle ref.lulted .from r:iatchinc on intelligence was tested by 

computing a rank order correlation between intelligence score ranking_and 

cross puzzie ranking on the final third of the trials for each of the 

separate experimental groups. The correlntion between these rankings 

was 022 for the high group and -008 for the lo\'1 group in EJ(periment I. 

The high group produced a correlation of -.24 and the low group obtained 

a correlation of -.67 on these same measures in Experiment II. The 

results would indicate that there is no support for the assumption that 

similnrity of performance of the two groups on the cross puzzle ,ms a 

function of matching on intelligence. The above correlations indicate 

not oniy differences in magnitude but also in direction between the two 

experirn2nts. \ 

A test of qualitative differences in the approaches to the solution 

of the cross puzzle in txperiment II was computed on four measureso No 

acceptably sicnificant differences between the two groups resulted on 

the riaid-loose dimensiono A t-test for mc.r~ched pro.rs . on the v1hole-
o - .• . 

' 
parts dimension yielded at of Jo80, P .013, in favor of the high group

- I •. 

using a more n,•ihole11 approacho The same test yielded at of Jol4, P 0025, 
' -

in favor of the hie,h group being more 11ei'ficient 11 in their approach to 

solution of the task 0 Finally, thcl hiu.h group tended to use a more 

conceptual rather than a trial-and-error approacn on the task with a t 

of 2.97, p 
0 
03

0 
All the probabilities are for t,ro tails. .Although these 

t, test,s were computed on only the six pairs of Experiment II, they suggest 
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that there may be qualitative differences in nerformance on the cross puzzle 

task evon thouBh no quantitative differences of high significance occurrede 

The significant ratincs r.iade by the exa:nirier when he had no knowledee as to 

,mich experimental group a particular ~ belonged strengthens this 

possibility. 

E. Summary of Results 

As can be seen in the preceding tablCE, and figures of both experiments, 

the m.:i.jordifferences found were in terms of group means, ·with the high 

cottschaldt pe;;:,formers learnine more rapidly than the low eroupo No 

acceptably significant differences between t.he e:>."J.'.)er:h7entalgroup,s in 

terr;is of individual slope or variability ranking on each task were ob-

• tainedo 
\ 

While only the mean differences on paired associates had a P of 005 

or less, the mean differences on the cross puzzle and pursuit-rotor Wdre 

invariably in favor of the high group. Since there were altoi3ethe1~ six 

such comparisons, it ·would seom thc:t this difference is probably not, 

nscribable to chance (P =0016, one tail). 

\ 

I
I 

~ 

\ 

On paired associates in both e)..-perir:ients, only three ~ out of 

t,-renty-one in the low group were superior to their high partner (P less 

than oOl)o 
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CHAP-l'EHrv 7 
2 

DISCUSSIONJ\JIDCONCLUSIOlS 

• As was seen in the previous chapter, the perceptual selector device 

U~edJ·n +.his ~tudy J·_c, "••·ot ""soc•;..,t,,..d ··h 1·-r,. ~ 1 •_ v - ....... ....,_, '" ~ WJ.t, 0.J.....1.ererrv ea:rnJ.ng curve slopes., 

There arc, like.-ii.se, no hichly significant differences in variabilit,y 

either between th.P. exp0r:L;1.mT~al f;roups or in the consistency of an 

indivia'ual 1s variab:ilj.ty across the three t.;.ska,. 

The ti.ajo:c findings of the t,1,0 experi1 ..cnts in this study lie in the 

sho1·ter leaminc trinls required for the high aottschaldt group on the 

three learnine t,asks, the cons istcncy with which high Ss. exceeded t,hei.,:­

lowpc:rtners, and the parabolic 1.·elationship of the g:;:oup mean ro.tios on 

the three learnirig tasks o 'l'his· latter finding is contrary to th.e pre:.. 

experimental e:xper,tation as it -ri:i.11be recalled that an increasing 

differentiation betn:een the expe:dr.ental groups expected t,hrouchru'c;nas 

the range of learning tasks-motor, pai:ced associates~ and problem solving, 

respectively o 

The lack of a significant difference bat-ween the high and low g:roupa 

on the pursuit~rotor task is not surprising as there is litt,le in the 
i . 

literature ox- on the basis of ! ~ assumptions ,mich '\'rould suggest that 

this kind of motor performance would be di.t'l'erent for inr.Uviduals who perform 

difforcnt.ly on perceptual Gestalt dosignzo A difference betwden tho 

experimental groups on the p1·oblem solving t,ask -::ra!.J expected largely on 

·the assumption thut this task involved analytical reasoning, conceptualization, 

and intogration.1 fac.~tors v,hich the literature had si\ggested ware COl
1 ralated 

https://difforcnt.ly
https://variab:ilj.ty
https://like.-ii.se
https://ea:rnJ.ng
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vdth hir,h perforro..ance on the perceptual selector device eIT;)loyed in this 

study. 

In actuality, the groups not only did not draw farther apart on the 

cross puzzle than they did on the paired associates tr:.sk, their performance 

closely resembled that found on the pursuit-rotor. The results yielded., 

therefore, a parnbolic relationship on relative differences on the throe 

tasks as it was graphically presented in the previous chapter. Another 

suggestive finding from both experinients is the consistent slieht-to-

large superiority of the high eroup over the lmv eroup in eroup-oean-trial 

differences on all tasks. This superiority vi.is :.i.nfavor of the high group 

in six out of six cOI:iparisons. 

The lack of more sicnificant differences Letwcen the hich and low 

fr.l'OUpson the cross ·puzzle ·warrants an analysiso There are numerous 

studies in the literature vmich purport to show relationships bet~~en 

performance on the perceptual task used in th:i.s study and various personal:.i.ty 

att:ributes, reasoninG ability, analytic ability, ~nd theoretical activity 

(3, ll, 15, 22, 25, 26, 33, 34, 40, 43)o It ·wi:tl be recalled that the t1~u 
\ 

groups were matched extremely closely on intelligence obtained from a 
• ' ' 

test ,vhich is quite verbal in nature and requires a considerable amount of 

problem solving ability. 

1t<:Qeoch(36), Thorndike (42), Thur stone (12), and many others have 

noted the relation~hip between proulem solving and intelligenceo Thurstone, 

for example, has noted that int,elligence and r<)asonine ability have heavy 

loadincs on cor:unon factor. w:iJ.l also recalled thata It ba the reasoning 

. factor has been found to disappear into Spear~~n•s la factor with a high 

https://personal:.i.ty
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loading. In view of this, the implication is that the similarity of 

results in both groups on the problem solving task ro;aybe reflecting this 

matching on intellizenceo Hoi"reve1·,it should be noted that the rank 

order correlations between int.elligence and cross puzzle .for each sepai·ate 

e:>.-peri.I:'.entru.group in both experiments wore lorr. Not only v:ere all 

correlations low but the directions were also different in each expel'iment. 

In addition, too range of intelligence scol'es in the experimental ez-oups 

was wide and closely approximated the distribution of thell)pulation f:rom 

w'nich the groups were drawn. 

Thus, we are left with the conclusion that psychometric intelligence 

is not related to performance on the cross puzzle. Such n conclusion in 

contrary to the findings of previous workers. This suggests that either 

previous studies have used problem solvinc or conceptual tasks which 

measure different. 'abilities than does the taslc used in this study or an 

individual's particular preference .for reasonine and analytical activities 

doss not greatly reflect his superior ability of performance on such taskso 

At any rate, the present study did not produce hichly signif:i.cant 

differenceo between the perceptual croups performances on s~ch a problem 

solvinc task when they had been matched on psychometric intelligenceo 

Furtherr.xire, the inconsistent, and lo-v, correlations between performance a..,d -

intelligence do not enable us to state that matching on intelligence 

produced the s:unilarity of performance between the experirr.ental groupso 

The significant difference betT.reen the two croups on learnine of 

the paired associates implies that the perceptual selector device is 

related in some manner to this type of lnarningo However, consideration 
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should be given to the fact that even thoug.'1 order effects were not noted 

in a pilot study, the method of presentation in both experiments utilized 

the paired associates task first, the pursuit-rotor second, and the cross 

puzzle at a later test session, third. If the presentation of the first 

task differentiated the eroups and later tasks re.fleeted test-at·:;itude ' 

learning (practice effects of general le.:irning attitudes) which spre~d 

from the first throueh the last task, the effect might produce results 

similar to the differences obtained in this study o While this rr,:;.ybe a 

possibility, it does not appear to detract. from the finding of differences 

betr1eenthe groups on paired associates. Instead, it would tend to mask 

differences between the croups on the other tasks 'ey makinc them roore alikeo 

It r.ill be recalled that a ratinr: scale of approach to solution 

of th:e cross puzzle was established for F..xperiment II to test whether the 

examiner could ascertain qualitative differences in. performance when he 

did not know to which group a particular ~ belongedo As noted in the 

precedine chapter, sir,nificant differences in qualitative performance on 

this task resulted from such ratings. 'I'hese si01ificant qualitative 

diffei·ences are obtained even when the performance-time crite-r;ia do not
;

differentiate the groups at an acceptable level 
\ 

o.f' significance. 

Brie.fly, the hi{1l croup appears to solve tr~ task more efficiently, 

with a 11whole11 approach as contrasted to a 11parts 11 approach, arx:l with a 

mre conceptual approach than ntrail and erroro 11 There were no differences 

betweenthe groops on their ratings of beini; 11rigid 11 or 11loose 11 in choice 

of solution pattern although all ss tended to continue using a pattern with 

whichthey achieved initial success on solutiono This pattern varied 
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considerably from .§.to .§.,nth some individuals persisting in a somewhat 

inai'.ficiont or 11awkward.11 appl·oach with ,'ihich they h.id initially succeeded 

on the task even thoue}'l another pattern mie;ht be faster or more efficient. 

This suegests that there ooy be qualitative differences betwaen the 

experimental groups on the cross puzzle task which is not evidcmced in the 

quantitative solution criteria. 

It is tenptinc to conclude that performance on the perceptual tasks 

used in this study differentiates individuals with difi'erent memory 

abilities, particularly of an immediate recall or :rote typeo wolne 

(45,p. 31) in a review of factor analysis to 1940 lists memory as the 

fourth most frequently reported factor and states that it is best tested 

by paired association or recocnition tests of recently learned muterfalo 

lie.expresses the feeling that the factor might best be named rote learning 

or immediate memory. 

The perceptual factor involved in the Gottschaldt task has been 

discussed at length in chapter I and nothing in the literature has 

suggested either a common loading of this perceptual task and memory tasks 

with each other or on another comrron factoro 'To the cont~cy, the 

Cottschaldt is r~lated to separate perceptual factors which Thurstone has 

named perceptual speed and flexibility of closure both of which he iden­

tified in tests i'rhich involve na facility in percei-..rinc detail that is 

imbedded in irrelevant material (hS, P• 32 )a11 Perhaps the relationship 

between such n perceptual factor (which is loaded heavily by the task 

used in this study) and an immadiute memory factor is best understood in 

terms of discriminability as pointed out by Gibson & Gibson (17). The 

https://11awkward.11


latter authors feel that the ability to differentiate stit1uli is basic to 
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perceptual learning and that instead of past e:>..-porienceenriching an accurate 
percept, what is really acquired ,vith practice is increc>.sed differentiation
of the perceptual stimuli. 

Possibly it was the ability of the high croup to clearly differentiate 
the oestal ts of the imbedded figures from the irrelevant material wM.ch is 
also being reflected in the 11differentiation 11 of certain paired associates 
(correct) from other possible associations (incorrect). 'l'hus, faster 
differentiation of the correct pairs led to the shorter numbers oi' trials 
in the hi&l group and micht

....... 
be akin to the larger 11UITi.berof 11seen 11 imbedded 

figureso 

It is reasonable to draw such a conclusion except thnt or.a miGht 
expect such. 11speedy 11 differentiation by the hir;h group might also produce 
faster learninr, p~rformance

\ 
on the cross puzzle. While the hieh eroup 

was superior to tho 
\ 

lo.-1 group on this task in both experiments, they did 
not differentiate to the same magnj_tude as occurred on the paired associates o 

Nevertheless, the n:.amoryfactor can hardly ba excluded from either of these 
tasks, particularly the paired associates, and it is strongly suei;ested 
that perceptual performance on the task used in this study is'

I 

! \ 

• 
in some way 

related to immediate memoryo I
I 

The overall results s~egest that the perceptual device used in 
this study will differentiate two groups of mdividuals who display 
different rates of learning. This is most apparent in learning which 
requires immediate memory but is also suggested in tasks mvolvine motor 
patterns and problem solvinr; abilities vdth the high perceptual performers 
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also being superior P.)nall learning tasks.. The dorfl"ee o"" d.;ff ....

.1. ...i:r erem:.1a't1.on
betr.een the two cxperi:nental group□ varies with the type of learning task 
anddoes not appear to be a 11huge 11 effect even in thG t.:isk vmich resulted 
in the moct nienificant differenti.:ltiono However, the ~;onsistency of th:Ls 
effect cannot be ignored and indicates that at. least some type of perceptual 
(andpossibly personality) factor is acccu.nting for differe:.·-:es in lcm-nin.,

u
rates v1hen sa..'<, aee, and psychometric intellieence are control:J.cd.., 

Tho results, then, appear to support the ori&inal intent o;: t.iic 
study, ~";·to ir.vestigate possible sour.:-;:3sof individual differencr...<; 
in learning vihen sex, age, and irr~elligence wer::) controlledo ThG demon,.. ', 

stration of differences betr:oen the two groups ,men t."iese factors aro 
. ·controlled is enough to warrant consideration of perceptual and/or 
pers,anality differences as sources of individual difference~ ·in '.l.:earni."lgo 
That performance on the perceptual task used in this study is :oot the only'
nor even In.:ljor source of indivj_dual differences is readily atte~ted to by 
the fact that with sex., age, and intelligence controlled and th·e experi~ 
mental.groops divided into high and low performa,rs., considerable individllal 
differences and reversals of effect .~re notice~ble on all tuskso 

In general., the magnitude 
I\

of effect in this study suggests that 
(l) ~he effect of peTceptual ~ff~rences on learning used in this study is 
rather lirrl.ted, or (2) the perceptual task used in this study is itself 
correlated moderately ,dth soma other more differentiating measure, thus 
producing consistent (though not large) differences and significances 
betweenthe groups o 



I1lPLICATIONSFOR FUTURERESEARCH 

Relative little l','Ork has been done in determininG the sources of 

variability in human learninc. It is v1ell kno>'mtmt individual differences~ 

intra-individual and inter-individual--are the major sources of such 

variability. Even the areas of sex, mental abilities, and age h.'.lve 

received little consideration in the last decade. 

Vfith the rapid rise of applied psycholomr, individual prediction 

has becoli'lea matter of prossine necessit,y. In a hospital or ciin.i.c 

setting, for example, a 11correc:t. 11 diagnosis or prediction even as high 

as eie;hty per cent still leaves much to be desired. Prediction of an 

individual I s learnine or behavior from a group ire an is only as "gcodn, as 

the reginera~nt of that me.in~ The complexity of human beha,rior presents 

a challenge to dormant typological psychology. If refinement of pre­

diction can be abetted by discovering particular traits which affect 

learning then individual differences as unconti·olled variaoles will be 

lessened and individual prediction will be enhanc0do While factor analytic 

studies are the major approaches attempting to clarify this area, there are 

manyfunctional-typo expcrironts which could aid in this task. The present 

study vras an attempt in this direct ion. 

AIOOngthe many factors which remain to be studied as sources of 

variability in hw:ian learning are personality traits, co:r.ceptual abilities, 

memoryabilities, etc. A particular percept,ual task was employed in this 

study although the literature has inconclusively :;uci:;ested that performance 

on this task is also related to personality traits. A major question which 

should be undertaken ia that of determining differencas, if any, in learning 
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ability among individuals sep:.:.ratod on certain porsonnJ..ity attributes. 

Hysterical versus compulsive attributes offer one sourco of division. 

clinical e.xpericnco readily ·verifies the fact that indhiclucils of t.1'1e 

sameage, sex., and psychometric intelligence often respond vzith widely 

different deo:ees of t:i.i1e in 1u1:;ard to therapeutic learning. Differences 

in personality structure as a. source of this disparity in therapeutic 

learning immzdiately suceests the experimental variable. 

An equally interestine hypothesis which might be tested is the 

relationship of performance in laboratory le.:.rninG tasks with therap'.3utic 

learning performance. Individuals would be matched on sex, aGe, end 
intcllir;ence and tho speed of therapeutic lenrning compared to the speed 

of learning laboratory tasks. such lnborato:..''Y tusks ,\'Ould encompass tho 

area of which ther.apeutic learnini; is chiefly composed, ~e, verbal, 

conceptual, symbolic, and abstract. 

SU:i1Mi\RY 

The present study was an atte~t to discover a possible source 

of variability in human learninG when the fact.ors o;f D.[;e, sex, and 

psychorretric intelliGence were controlled. 
I , 

The populations .from which 

experimental groups were drawn were male undergraduates in a general 

psycholoe;y class. one hundred and thirty-six males composed the population 
of Exper:uoont I from which fifteen matched pairs were drawno Six matched 

pairs were dra,m from a population of sixty-two Illllles in the replication, 
Experinent n 

0 
The pairs in both experililent.s v,-ere matched on the throe 
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ability a.'!1on1;individuals sep:!:::-atad on certain porsonaJ.ity attributes. 

J-1Ystericalversus compulsive attributes offer one sourco of division. 

Clinical e:<riericnco re.:tdily v-cdfies the fact that ind:i.vicluals of the 

sameage, sex., and psychometrk intelligence often respond with widely 

different decrees of tine in iu~a:..•d to therapeutic lea:cning. Differences 

in personality struc ure as a. source of this disparity in therapeutic 

learning imm3diately sum~ests the experirr.en'~cl varinble. 

An equally interestine hypothesis which might be tested is tho 

relationship of performance in laboratory le:-.rninG taoks with therap'.3utic 

learning performance. Individuals would be matched on sex, age, and 

intelligence and tho speed of therapeutic learnint: compared to the speed 

of learning laboratory tasks. Such l.:iooratox·y tusks \\'OUldencompass tho 

area of which therapeutic learnine is chiefly composed, ~ .., verbal, 

conceptual, symoolic, and abstract. 

sm.11.1!1.RY 

The present study was nn atte~t to discover a possible source 

of variability in human learninr; when the factors of ace, sex,and 

psychol':'.etric intellir;ence were cont,rolled. The populations from -..-du.ch 

experimental groups were drawn were male undergraduates in a general 

psychology class. one hundred and thirty-six IllE'J.escomposed the population 

of Experitoont I from which fifteen matched pairs were drawno Six matched 

pairs were drarm from a population of sixty-t,'JO males in the replication, 

Experiment II The pairs in both experiment,s v,ere matched on the three0 
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factors mentioned above. The populations and experimental (;roups in both 
experiments v:ere sjJnilar. Group intellieence and perceptual tests were
administered to the populations. 

The experir.mntal subjects wore selected i'rom the highest am lo·wcst, 
perfor::iers on the :perceptual. device and only those S3 in the high G:i'°oupv:ho 
could be lll.'.ltched on psychoraetric intellieence a::-idage with correcpondin& 
ss in the low group v.-ere used. All experilr.entnl ~ w~re then required to 
serve in the exporirr.ant and individually ndrai.'U.stered three learnine tasks 
in t·,~'Oone-hour session::. o These tasks Viera: pursuit-rotor, paired 
associates, and a problem solvinG cross puzzle. 

No acceptably significant differences in individuai lcarninc curve 
slopes or individual task-to-task variability were obtained between the 
experimenta1. Groups. I:!ajor differences in terms of group means were found 
with the hiGh Gottschaldt perfomors leanunc more rcipidly than the low 
group. Vlhile only t.he mean dif ferencen on paired associates h:id a P of 
.OSor less, the m:'!an differences on the cross puzzle ~nd pursuj_t-rotor 
in both experiments were in favor of the high group., Since there ,rere 
altocether six such co1,1parisons, yieldine differences favor~ne the high 
croup, it vrould seem that this difference is probably not ascribable to 
chance. 

It was concluded that ·perceptual performance as reflected by the 
Gottschaldt figures is one source of individual differences (and, thus; 
groupvnriability) in human learning when the factors of sex, ace, and 
psychometric intelligence are controlled. 



is 

) 

) 

BIBLIOGRAPHY 

--------
i
I
r\ 



I 

r •
J 

l3IRLIOGRAP~'." ). 

1. Allport, G. ',:[o, and Allport, F • H. The.£::§ Reaction study. HewYork:Houghton ,iifflin, 1939. 

2• Blake,• R.R., and R2.l:1sey, G. v. (~,ds,) Percept•;_on•.
per.:mn:ility. New Yor•jc: Roru:ld, \ 9~ .•

_ __,_., an JPPi:'oach to 

3. 0runer, .; • s. Persol".ality dyna ..11icn anc.. tho proc8r:;s of oercciv:i.nr1~In n. R, Dlakc ft G. V• R:;.ms0y (i,;d~;,) Pcrco;rt,j_on: ~n r,oproa~· 1 topc:r:::on~~lity. 1Icw Yol'l~: Romld, 19.'.-, ra ..·Ui°To----..:._--~------· 

40 Bruner, J. S. ~ and i,!cGim1ics, E. ?.l. Pe,· ;oml valuar, as selective
factors in pm·cerltion. J. !bno:""m- Soc. Psvc;hol •. 194C 43------• ._ I , 

14·? .•1c:1,<., - _, 1.- .,,.Ll,.o

5. auros, o. K. (Ed.) The thi!d nental meHmrnments yc?.1·bookn
tlew nrunswik, N. J.: 1-1.u"Er;~rstJn:cvec·sity Prns:1. :[9L<./,.,, 1 -;,·.i,7_-:ir:o. L+,_.,,o 

6. Carmichael, L:, Hor;an, H. P., und \'/alte· A. A.7 /tll experimental studyof the eJ.'fect of lan[;Uage on the r)/,rocJ.uct::.on of visually perce:;ivedform. J. F:xp. Pfiycho3:., l 932, 2, 13-060 

7. Cattell: n. B. IJa::;ci·iption .an.iirneatrurc1;i::nt of p8rDon;;ility. YorJrn~·s­on-Hudco n, w.-y;;~~'iorlallt i 5.lc-Coi,:f;i&°,1y;-_rt)46 o 

6, cattoll: R. Bo Factor analys\,. U~wYork: Harper, 1952. 

9, Cook, T. \'!. :tiG.nsed and distriiuted practice in puzzle solvingo
Psychol. R~o, 1934, 41, i)0-3550 

10, Deese, Jo The psycholopy of :"-=trninp,. New York: Mc(}ra,1-Hill, 1952. 

11, Eysenck, Ho Jo The scicntifj : study of personality. London:
Routledge ano Kar,c1n P~.iu'.:;-1~52o 

12. Fisher, R,. A. Statistical. methods for research workers. Tenth F.dnLondon: oliver and •oyd, 1~~9.:101. 

13. Frenkel-Grunswil~, E. pi ~sonality theory and perce 1itior'lo In Blake, .R. Roa 1d Ramsey, c. v. (..::ds.) Perce,,ition: an approach to personalJtyo
HewYork: Ronald, )951, 350::i:ir9o 

14. Garrett, H. Eo The rc>~ation of tests of memoriJ and learnine to eachother and to cen !.cal intellicenco ~-n a hi[11ly selected adult g:roupo
!!.:.ld• Psychol., 1928, 19, 601--0130 

15, Gehlr.mn, Fo Perform:1 ico on objective tE•sts as indication ~f tempe~·amentand othe_ pcrso,: uity traits. Unpublished doctoral dissertat:i.on,
University of c,lcaec,, 1951. 



74
Gibson, J. J. The perception of the visual ·wo;.•ld.Houehton ~:ITiTin, -.r5i.5'>~ Boston: 

17. Gibson, J. J • and Gibson, r:. J. Percpetual le2.rn:Lng: diffe~ 1 entiationor enrichment. Psycl:ol. Rev., 1955, 62, J2-4L 

18. Gordon, !I.!!,, Lovelana, E. TJ., Cureton; E. E. An extended tuble ofchi--s~~a~e. for .two ~er;ncs of frc0dor,1, for use in combiningprobao1J.1.t:i.en from J.ndepondcnt saJ,1plcs. Pa,yd10mJ':·t. 1952 1'1311-316" ------ ' ' _, 

1l /n. }!ehb, D, 0. The or1•.mi~.:1t:ion of br•hnv:Lo·., NewYorl.,· \"il' eyv • 
H S • ,, • ' 

1040
,/ ,/ 0 

20. Hilgard, g. R. Role of' learnil1c in perception. In R. R. Blake andc. v. Ramsey (F.ds.) Perception: an aPin·oach to personality.!•!ewYork: Ronald, 1951'~20. 

21. Hovland, c. I. Human learnin 0 and retention. Ins. s. Stevens (Ed.)Hc1ndbookof Experimental psycholovy New York: ,John \'iHey, 1951~61'.3:-669<. 
o 

22. Jay. R. L. The relation between some perceptual factors and somepersonality categories. Unpulllished M.A. thesis, University ofChicago, 19500 

23.· Killcaid, Uarcaret A ,study of individual differences in learningoPsychol.a Rev., 1925, .2.~,34-SJ. 
24. Kjerstad, C. L. Form of the learninG eurves for memory. PsychoL Mono~,1919, 26, No. 5. 

25. Kleill, G. S. Personal world throue;h pe rceptiono In R. R. B"::;dcc'andG. V. Ransey (Eds.) Percept-ion: an opp roach to personality.
~TffvrYork: Ronald, 19~1; 32b-J.>5o 

.~
26. Klein, a. s. The Menniger Foundation research on P6r<feption and .personality, 1947-1952; a review. Uull. r.-:ennir,er Clin., 1953,17, 93-99.-· 

27. !AcGinnies, F,. u. ErnotionalH,y and perceptual defense. Psychol. Rev.,
1949, 5~, 244-251. 

28. Mc(',oech,r.1. A. and Irion, 1\. I,. The osychology of hum.an learn~.New York: Loncmans, OrEien and Co;1pany, 1"9~2-;-51-S:-56E°F • 

29. May, w. T. Some personality correlates of leveling and sharpening:_II. Utilization of the A-S Reaction study and the Bender-ocsta..1.t7e::rc.u Unpublished doctoral ciissartation, University of Tennessee.:,-19540 



---- -

es
b
6'75

30. uay, w. T. Personal Cor.liilUnication. Unpublished work, University· 
).

ofTennessee, 19550 , 

31. Murray, l!, A. Them.'.ltic l\pperception Test. cambddr;c, Uass.:Harvard um.varsity Press, 1943, 

32. Pascal, G. H. and ~'uttell_, !3. The Dender-Gestalt Test,.Grune and Stratton, 19.Ylo New York: 

33. Pemberton, Carol. The closure factor related to tempcrarr.cnt ..J. Psr~on., 1952, 21, 159-175. 

Pemberton, Carol. The closure factors related to other coc.;nitiveprocesses. Psychomet., 1952, 17, 267 288. 

Postr.1an, L. Perception, mti vation, and i.Jehavior.22, 17-31. J. Pers., 1953, 

36. Silverstein; S. So..n personality correlates of 1'3veling andshar:-icr1iric: I. Utilization of the Thcrnatic Apperceµtion Test.and Sentence co!IT")letion Test. Unpublished cioctoral dissertatfon,University of Tennessee, 195h. 

37, Spearman, c. The abilities of 1J1.an. NewYork: Macmillan, 1927.. 
38~ Thorndike, E. L,, Drew-ian, l•~. O., Tilton, J. Vi., and Woodyard, EvAdult 'learnini;. New York: Macmillan, 1928. 

39. 1'hurstono, L. 1. variability in lec1rning. Psycliol. nun., 1918, 15,210-2120 

uO. 1'hurstono~ 1. L. A factioncl ctudy of perception. Psychomet. MonogoUn:i.versity of Chicaeo Press, 1944, No. 4. 
41. 'r'Jler, Leona Psycholoe.'{ oi.' human differences. NewYork: Appleton-

Century, 194'/. I II ,
42. Underwood, B. J. F:xperirnent.nl psycholory ~ New York: Appleton­

CenturiJ-Croft'"s,7.-Y49, (;,1ap. XlJ.o 

43. 1l/).tkin, !l. 1\. Individual differences in ease of perception ofembedded ficures. J. Pers., 1950-51, 19., 1-·1). 

Witkin, 11. A., Lewis, H. u., Hertzm<;1n, :r., l11achover, K., UeissnerpP ·s d S pr:o.pner, ~e.:.r::.s:::o=~ NewYork:
Harper, 1954. 

__
•• , an • nal•-'-y...~"!._:.:.::.::..::..:::.!lf.:.;._.:.."'~~"'-r-

throurrh nerce ,tion. 

45. \'iolfie, D. Factor Analysis to 1940, Psychornet. Mono!;f•,University o.f
Chicaeo Press, 1940, r!o. J. 



es 
b 
6" 
). 

46. vronderlic, F,. F. 76Howto use tho pors-:mnel1944, ~, 19-230 tests. Pcr:;onr:cl Dir;est,
47. woodro,1, I!. Interrelations of measuro::1of lenrning 

-

1940, 9-10, 49-730 0 Jo of Psycho].",
48. v:oodworth, R• s. Experirri0ntal psychology- o NewYork: Holt, 1938~ 

I' ' 



es 
b 
6" 
). 

APPENDICES 
/ 

\ 

I
I
,·"•0 I

I 



es 
b 
6' 
). 

APPENDIXA
\ 

-· ....----



79
INSTRUCTIONSFOR SELECTORTASKS 

Todaf ue ~re conductine an experiment in w'nich we will use malesonly; the eirls in the class may be excused for this class period -w
all of you have pencils? If not, please ask Ol'l0 of us for one v.h;n you
get the material. You are nori having some z;,.at9rials passed out to you
vihich I want you to place on your desk with the blue information sheet
on top. Please do ~ go through any of the rr.:it.erial until I give v-oudirections for each part. None of these tasks v,hich you are goinr, to
perform will be used in arr.r way in rer;ard to grades, tests or school
performance. 7e just ask that you do your best on them. If at any
tims you have a question, please raise your hand am one of us \tlllcometo you to answer it. 

Fill out the first sheet much asks for your name, age, class
(soph., jr., etc.) college (liberal arts, etc.), major, the date;-.-.--'1955and section -:c--• Please do not write your name on ~, oft.fu
other materials. Now, slip the sheet you havo filled out, out of the
clip and place it under your seat. You no r have a small booklet in
front of you. no not tt!rn it over until I tell you to do so. Keep themface dorm until I te'Il. yoo to turn them over. 

Instructions for Group Gottschaldt
Figures Administra·i;ion 

(After May and Silverstein) 

On these sheets you .-lill find two ficures at the top of each page
and some other, more complicated ones., do,m belowo You are asked
to find one of the tw sir;Jple figures from the top in Gach of the
lov,er, more complex figures. This means that each complicated
figure contains only one of the t,;·.o simple figures. outline the
simple figure in each of the complico.ted ones. (E.. puts example
of figure and solution on board). Here is o.n exe.mple ,orked out
on the board. Here is the simple figure marked out in the more
complex one. The same instructions that I have just read to you
are found at the top of each page o v;e want you to ,·,-ork as fast
as possibleo non•t spend too rmch time with any one item you
cannot solve. vrork on each page until we tell yoo to stopo Ii'
you finish a page before I give you the signal, do not go on to
the next paee. Do as many as yuu can and raise yournand if you
have aey questions. NO'.vturn your booklet over and go a.'1ead.
(Eo allows Ss 3 minutes on the first page an:l 4 minutes on the
other t,~ pages)o 

Stop & Please place the booklet under your seats• That ~1as arather difficult task and no one was expected to finish all of ito 



you now have uefore you a lari:or boo1'-..1.etentitled Personnel Test 
0Re.idwith me aa I read the directions on the front ~~open it until0I say beginQ 

Instructions for Wonderlic Personnel Test,
Fol~l A Administration 

This is o. test. of probl~t'l solvini: abi.lity. It contains various
Q

types of questions Th:i.s test contains 50 questions.. It is un-likely that you v£i.ll .finish all of thexa, but do your be::;t. f,fter­the examiner tells you to begin, you will be e;iven exactly 12minutes to work as many as yot~ cano Do not go so fast that youru:::tkemistakes since you must try to eet as riln....yrieht as possibleThe questions become increasinily difficult, so do mt skio about.,
0 

Do not spend too much time on any one problem. The examin~r willnot answer any questions after the test begins. Ready? Begin. 

stop8 Please place the book.let, under you.1· seat~,~ 

You now have tw:> sheets of paper before you with a set of cordsvmich are clipped together underneath them. Lay the ca:rd~1on the deskvihere you can ~ce this design (show on board) on it. Unclip the _cardsand lay the clip asideo 

Instructions for Group Bcndar-Gostalt Mlministration 

(After LSnyand Silverstein) 

You have before- you on your arnirest a series of desigm;o copythem one after another on one of the shectf.l of paper us b::;l::rtyou can. Hold your po.per this way (E. holds up a lllank sbcotof paper in prescribed r.1annctrJ'oDo not turn the designs sidewaysor upside down but copy them as they ureo, The circle shouldbe at the left on the first desien. l"' .Yo-.1have about i::'. mJ.mtesto copy all the designs. BeGin now. (After 10 min:_utes, E..informs the ss that they have two mre minutes to ~i'nish thetask). • 

stop! Please clip the cards back tocether with paperclip lnthe proper order (E. sho\','3). NoYJplease take the material from underyour scat and clip it tor;et.her includini; the design cards just as !oureceived it with the information sheet on top. Thank you. Leave uhematerial on your desk. Thank youo 
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s Ace-
136 19
3 19
71 20
66 20:
106 23 

x 20~2 

79 20
46 19
123 25
·4 25
117 21 

x 22.0 

104 26
53 24
113 22
56 20
9 21 

x 22.6 

Thes
55b
. R6'

84 cop. 
TADLEVIII 

SF.LF.GTIOND!ITAFORHIGHANDLOWCiROUPSOF F.XPF.RIHf.NI'I 

IIigh
cluss non. Gott. 

Low
s Age Clase won. Got.to

so. 2n .21 83 18 Fso. 31 225 36 
28 020 JJ 40 24 40 26 F 
30 l 

J 32 26 6 20 J 
40 2

so. 30 26 32 311 22 so. 29 5
32.2 24.4 21.2 31.8 2.2

so. 26 23 26 21 so. 27J 26 23 85 18 5
so. 23 21 

so. 26 6
27 20 so. 23sr. 27 24 33 18 

7so. 27 7Sro 31 23 69 23 F 30 8 
26.6 22.8 20.0 26.6 6.6 

F 28 22 54 19 J 28 9F JO 20 61 20 J JO 10F 34 22 96 26 I•' 34 10J 32 19 91 20 J 33 11F 30 19 125 18 .F JO 11
'I 

30.8 20.4 20.6 
I ' 

31.0 10.2 



s Age-
lh8 20.
197 19
156 19
166 21
139 19
182 21 

x 19.8 

85 ;:op. 

TABLEIX 

SELECTIONDATA FORHIGH ANDLOW
GIDUPS OF F.XPF:RIUEUI'II 

High 
LowClass vron. aotX:" s Ae;e class won•. aotlo 

33 27 183 19 F .F·
J 

33 24 198 18 
33 9 

so. 32 F 33 223 157 20 so. 31 7J 29 21 155 30 Sr.So. 27 22 179 23 F 28
JO 

6
6 

so. 26 24 153 27 J 26 6 

30.00 23.5 2208 30.16 6 

I: \ 
I 

I ~ 



)6 

51
~6

85 >p. 

TABLE IX 

SELECTIONDATA FORHIGH ANDLOW
GOOUPSOF F.XPP.RIME?-ll'II 

s J\ge Class Low-
High 

vron. oott:' s Ae;e class won•. aotto
148 20. J 33 27 183 19197 19 F· F 33 • 933 24 198 18156 19 so. 32 F 33 2
166 21 J 29 

23 157 20 so. 31 7
139 19 So. 

21 155 30 Sr. JO 6
182 21 

27 22 179 23 1'' 28 6so. 26 24 153 27 J 26 6
x 19.8 30.00 23.5 2208 30.16 6 

.---- -



TABLEX 

INDIVIIUAL F.QUATIONCONSTAH'l'SONTHE PURSJIT-IDTORIN F:XP~~RIJ.:Ell'l'I: a IS THE VALUF,OF y \~mm X ISo; b rn nm SLOPE oF 'rHF.curtVF.;·c:ts TH°R- J\lDUNTOF POSITIVf. OR l!EGATlVE
CUITVJ\TUP.E 

Hieh Group Low Group
s a b C- - - s -a b C

3 1.00 2.71 -.013 
-

71* 36 3.27 .41 .113hO*·66 19.94 1.58 .016 61o6* 1.80 3.69ll{n,- -.163
136 5.57 3.111 -.113 83 5.46 4.33 -.206
123 -4.68 4.64 -.116 27 7.19 2.13 .ooo46 1.60 2.10 -.022 654 140'55 1.60 -.025 

4.68 5.46 -.263
33 2.14 3.1~0 -.15079 10.94 -1.18 '),

117 -4.19 
.175 ~o 6.95 4.L~ -.2164.51 -.109 69 1.77 s.so -.275

104 9.62 6.60 -.322 54 -5.70 6.59 -.3639 -4-34 4.79 -.166 12553 -5.65 5.92 5.o6 -.188
ni~ 8.03 -0450 61 -.71 3.68 ... 2c6

96.......J< 
.....

56* 
I•9l"w 
/I 

i \x 4.76 3.74 -.117 2.98, 4.o6 -.174

~- r-------~~-

* Previous practice on this task. 
~eluded, partner had previous practice. 



h 
5 
R 

s 

3
71
66
106
136 

123
46
4
79
117 

104
9
53
113
56 

x 

87 

'l'AuLE XI 

IlIDIVIDJAL EQUATIONCOl!S'i'Ai:J.'SOH THE PAIRF'JJASSOCIATESIH 17.:PEHil:P.11l'I: a IS Tlm VALUBOF y YlHENx IS0; b IS 'l'HE SLOPE OF 'l'HF.CUilVE: c IS THE-Jd.OUIIT OF POSITIVE OR l'ffiGATJVF.
CURVATURE 

High Group 
Low Group 

a b C- - -s -a b C

2ol6 -.92 .170 36 
-

-.s2 .86 .048 40 
-2.50 1.97 -.028

.lli .141.75 -.SJ, .068 6 .143
1.07 -.07.02 .64 .007 .. 102

-.94 l.28 .014 
ll .25 .76 006183 1.84 -.65 .116

.21 l.64 -.ou

.t).J 
27 -1 ..25 1.54 -.04129 .ooo

.01 
85 --33 .57 .oh847 .014 33 -.86 .912.66 -1.lG .177 .095

1.29 --43 .143 
26 .37 ~96 .17769 2.77 ..13 0075

4.39 .18 .061 54 2o78 -.02 .149.19 .40 .004 125 -1.29 1.38 -.0341.96 --92 .218 61 2.71 -.B4 .1631.33 -.33 .082 96 2o.53/\-1-14 .1912.28 -.90 .129 91
.-· 

2.01 / ~ .24 .048 
1.15 .04 .CIJ7 .68 ; .39 .084 



Rj 

Thi
55 

88 .
cop

'l'ABLE XII 

I mrvrnun ;;;0.JNi'IONCOiS1'Ar?l'.SOH 'l' fE crossPUZZLEI,I E}:P,:ru:1:•~1rrI: ~ IS 'l'il[~VIII.UP.Oi~Y mrrm·X rs0; £ W 'l'Hi~ ~L PE OF Tlfr~ CURVE;c IS THi,;/IJDUIIT OF POSI1'IVE OR rmru\TI\TF.CUHVATUHJ,; 

Hich Group 

s cl b 
Low G1·oup- C 

3 11.78 
- s tl ll

71 11.76 
J.ll1 -.133 - - C 

66 10.26 
2.36 -.on 36 13.75 1.55 

-
2.14 40 -.056106 10.112 -.oe9 16.19 2o02136 9o09 
2.10 -.090 6 lO.h9 2.?.2 

-.082
2o02 -.086 11 11.79 J.08 

-.095
•123 83 -.13212.12 13.19 .953.20 -u02846 -.13410.6311 096 -.012 27 12.0911.70 3.23 85 3.13 -014879 13.73 -.145 10.92 2.36
117 1. 7h -.054 33 15.27 -0099

10.98 2.51 26 2.58 -e09J-.116 10.55 2.32
104 

69 11.17 -.no 
9 

15.47 .60 
2.20 -.080

13.l!2 .013
53 .85 -.02;; 54 13-.7215.54 125 1.98 -.054113 11.18 

1.83 -.078 61 
10. 79 2.05 -.088 •56 10.02 

2.92 -.13)~ 96 
11.32 2.!18 -.lo62.39 --.104 91 
12.93 :, 2.73 -.111

X 13.56 I •1.97ll.67 -.0802.11 -.085 
12.52 2.24 -.092 



,·. A 

89 

Thesi~ 
55b 
.R67 
cop.2 

TJ\BLF. XIII I 

T UJ\L-BY-TRBT. VARIABILITY OF HIGH ANDLOY/GROUPS 
on PUP...SUIT-;I>'IDR (P.n. ), PAIHF.DAssncIATES 

(P.A.), M!D Ci:.:'10:SPUZZLE(C.P.) IN 
EXPElU','.t,;m'I 

High Group Low Group 

s 

3 
7J. 
66 
lo6 
136 

P.R. 

34.13 
-¼-!,.< 

14.54 
* 13.64 

P.A. 

1«67 
2.4h 
.56 

1.1.:1~ 
2.22 

C.P. 

5.12 
3.18 

.79 
1.24 

.99 

s-
36 
40 
6 
11 
83 

P.R. 

9.90 

* 10.!ui 
'1'~~-

18.48 

P.A. 

3.89 
2.89 
2.00 
h.78 
1 .. 22 

C.P. 

2o6J 
29.68 
s.21 
2.10 

28.89 

123 
. 46 
4 
79 
117 

. 19.65 
16.37 ' 
12.38 
11.co 
9.69 

2.22 
.!Ji 
.89 

4.89 
3.00 

4.14 
10.34 
1.74 
?.10 
1.40 

27 
85 
33 
26 
69 

14.70 
9.19 

10.42 
20.23 
21.32 

2.11 
1.78 
7.11 

15.44 
l.89 

30.15 
2.17 
4.87 
8.59 
.65 

104 
9 
53 
113 
56 

12.7 
15.3 
33.3 
-~· 

* 

2 .6'( 
5.11 

12.11 
1.56 
1.00 

16.69 
24.60 
17.68 

.43 
1.39 

54 
125 
61 
96 
91, 

26.43 
7.67 
6.10 
iH:-

1H~ 

5oll 
2.00 
2 .. 56 
2.56 

.1.44 
i \ 

7.01 
1.68 
l.43 
6.38 
8 .. 69 

* Previous practice on task. 

ii-:'Excluded, partmr hnd previous practice~ 



Thesi~ 
55b 

90 .R67 
cop.2 

1'AI3LE XW 

TRIAL-DY-TIIT!tL VARI/II3D.ITY OF HIGH !.r!D LOW GROUPS 
Oi'!PURSUIT-OOTOR (I' .n. ), PAinED A..':SOCIATES 

(P.A.), ANDcnoss PUZZLE (C.?.) rn 
EXPERrnmrr II 

Hich Group Low Group 

s P.R. P.A. C.P. s p .R. P.A. C.P. 

148 9.43 1.44 1.25 183 88.97 3o78 2.58 
197 11.35 3.33 7.70 198 18.3.S 6.ll 1.05 
156 5.99 2.00 3.88 157 6.99 1.4h .?2 
166 14.89 .44 5.10 155 lh.51 30.33 8.92 
139 7.83 3.78 2.41 179 Jl.57 6033 1.17 
162 9.2s s.22 12.34 153 7.94 35033 ' 22086 



TABLEX:V 

1.:F.A1.S OF THI!illS 01;, LF.,\icNING TRIALS 
ON PUriSUTI'-RJ';.'OR IN EXPERH!F.NTI 

Seconds on T<lrcet 

Hii::h Group Low Group 

s 1 2 3 s 1 2 

3 , .. ~ 7-7 18.1 28ol 36 5oO 10.771.n !iO'f
66 24.0 30o9 313.5 6 9.9 18.8
106* n·lHl-
136 13.4 23.0 29.0 83 15.o 24.9 

123 6~2 2006 31.3 27 12.5 2lo0
h6 6.7 lb3 21.2 85 16. 7 29.1 
4 18.4 23.9 28.6 33 9.7 17.9 
79 17'.1 18.7 25.9 26 16o7 26. 7 
117 6.4 20.5 31.1 69 :LJoD 25.9 

104 24.1 38.9 43.4 54 8.5 21.a 
9 6.6 19.8 27.7 125 17., .. 30.9 
53 11.6 27..S 29.0 61 7.2 14o5 
113* 
56i.' 96,HI-

91-lH~ f\ 

[\ 
X 12.93 23.29 30.35 12.04 22.11 

* Previous practice on task. 

~eluded, partner had previous practice. 

Thesi~ 
55b 
.R67

91 
cop.2 

3 

20.0 

22o5 

, 2802 

29o5 
33.1 
21.3 
2908 
29o2 

2Jo5 
J8o4 
15.2 

27.40 

https://EXPERH!F.NT


~,,__,.....,.........,......~;.~ ...........__...._..........,,_......,.._~__ ... 

IT A 

Thesi~ 
55b 
.R67 

92 cop.2 
~ 

TABLE XVI 

!EAW, OF 'l'liIRDSOF LF.Am!IiIG TRIALS 
ON PJ\IRF.DASSOCIATESIN 

E>,.1'ERL.~IT I 

NurJber of Correct AGsociations 

High Group Low Group 

s l 2 3 s l 2 3 
., 
J 1.00 2o25 7.67 36 l.33 7.50 llo67
71 1.00 5.25 8.33 40 1.00 4o25 lloOO
66 1.00 1.00 2.67 6 L33 )o75 8067lo6 1.33 3.75 6.33 11 2.00 6.25 12000
136 1.67 6.50 ll.67 83 1.00 1.75 5.33 
123 3.'33 8.oo llo67 27 l.67 6.oo 9o3J
46 LOO 2.00 JoOO 85 l.00 4.25 8.67
4 loCO 3.00 5.33 33 1.33 1.00 15000 
79 1.00 1.50 6.33 26 3.00 lloOO 23 .. 33 
117 loOO 3.25 9.00 69 3.33 5.75 10000 

104 s.oo 7o25 ll.00 % 3°33 6.50 1.3.33 
9 1.00 3.50 7.oo 125 lo33 5.25 8.33
53 1.00 3.50 11.33 61 1.67 • 3.00 8033 

I •113 lo00 2o00 5.00 96 1.00 2.00 7.67 
56 1.00 L25 4.67 91 2.67 4.75 8.00 

,x 1.49 3.60 7.40 1.60 5.27 10.71 



Thesi~ 
55b 
.R67 

93 cop.2 

1'ARLEXVII 

?.~AIJSOF 'l'HIRDS OF LEARNil'lG TRIALS 
Oi'1cooss PUZZLEIH EXPF.Hil,IEmI 

Log Seconds x 10 

High Groue Low Group 

s l 2 3 s 1 2 3 
3 10.81 9.20 7.63 36 17 .2'/ 12.. 00 10.1471 17.03 9.lil+ 7.39 40 20.73 14.J4 12.9066 15.05 D.hJ 7 .20 6 15.46 8.69 7.6h106 • 15.11 8.75 7.UJ 11 18.66 9.36 8.05136 14060 8.46 7.51 83 15.38 11.81 9.96 
123 19.28 9.43 7.71 27 18. 98 10.35 10.7046 11.95 9.56 7.88 8.5 16.21 8.93 7.64h 18.86 9.48 8.87 .33 21.13 12.31 9.1079 17.74 11.31 8.16 26 15.67 9.23 9o4J117 16.53 9.114 9.39 69 16.11 9.13 7.49 
104 17.04 13.03 0.26 54 18.26 11.10 7.83
9 15.38 12.17 10.48 ·125 15.37 :, 9.14 6.2153 19.6.3 14.08 13.26 61 16.85 ( \ 9.35 8.26 
113 17.64 9.32 9.09 96 19.06 10.Wi 8.5256 15.36 8.17 7.24 91 17.99 11.78 10.42 

x 16.67 10.02 8.53 17.54 10.46 9.09 



Thesis
55b 

94 .R67
cop.2 

TABLEXVIII L 

I.~!li'lS OF TI!I?J)S Or' LEAffilD!G TiU/J..S
OrI ALLTASKS Irr EXPERII.Zm'II 

Pur.Juit-Rotor 

Sec•.. mds on Tareet 

Hirh oroup 
Lor. Group

s 1 2 3 s l 2
148 14.80 22.02 31.50 183 

3 

197 ?.25 12.15 21.45 13.90 24.93 29.18
156 12.83 20.8:.J 29.ee 

198 9.80 19.15 28.63
166 13.23 23.05 

157 .90 4.30 .1.0.752c.73 155139 6.15 16.80 2l.08 4.55 16.35 19.53
182 14.93 23.98 29.97 

179 16.03 28.43 37.03153 11.43 25.02 30.47
x 11.87 19.80 27.60 9.45 19.70 25093 

Paired Associates 

HllLluer of Correct Associations 

lli8 1.00 2.~o 7.00 183 2.00 e.oo 13.331?7 1.67 3.75 7.33 198J.56 1.00 1.00 2.75 9.00
166 3.75 7.67 157 2.33 3.50 8.001.00 3~00 h-33 155 8.oo 24.00
182 179 1.67 4.00 llo33
139 l.00 3.00 7.67 

37.67 
3.00 9.50 16.33 153 8.67 25.50 39.33 
1.45 4.25 8.3? 3.95 11.29 19.78 



r. A, 

Thesi~ 
55b 
.R67 

95 cop.2 

~ 

TADLE XVIII 

l.:EAH.SO? THIRDS 01" Lfo:/,RHING TRIALS 
OH ALL TASKS Jli EIPERIUENTII 

(CONTHUED) 

-----~--
-rmr=== --~ 

cross Puzzle 

Log Seconds x 10 

High Group Low Group 

' s 1 2 J s 1 2 3-
118 16a90 tU.iO 7-39 183 16.99 9.01 6.70 
197 lh.08 8.16 7.oh 198 17.13 8.58 8.09
156 18.56 8.03 6.95 157 15.05 8.64 8.81
166 18.12 7.59 6.os 155 25.91 21.31 19.30 
139 15.00 7.96 7.13 179 17.31 10013 8068 
182 17.o6 9.83 9.01 153 18.19. 12.04 9.35 

x 16.62 8.33 7.26 lB.hJ . 11.62 10.17 
I \ 

.. 



l, ,·. 

Thesi~
55b
.R67

96 cop.2 

TAI3LEXIX 

-~----·-=.:::~=.:;::.,:.~~.:- ......-

Seco1 :u o Targot. 

s 1 ..') .., 
h , 

6.) 

High Group 

3 5.5 7.2 9.471'~...~ 5.8 10.9 17.7
66 20.6 ~!O.7 21-1.6106':t- 29. 7 20.2 213.9 
136 6.3, l ·1 13.8 21.9 20.9 22o3

___.o,, 

123 3.2 h.o 7.3 10.3 17~5 150646 2,.6 :,.0 10.3 9.0 12.0 lJ,J.~4 n.o liJ~J 21..2 22.9 22.9 22.279 18.1 1, ,2 17,.8 18.l l'<'.9 19.,7117 4.0 4.5 8,.6 {l.6 16.5 17.7 
104 16.0 16.6 27.6 Jh.O 35.8 3hol39 l.'/ 4.6 7.5 12.c l;-o5. 19~853
llJ'k 

4.4 6.o 14.t\ 21.0 23.6 23..4
50~ 

x 0.5 10.4 14.8 17.9 20 .. 2 21,.4

-



- -

Thesi5
55b
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TABLE XIX 

RJRSUIT-ROT0R(CONTINJED) 

Experi.1:ent I 

-- - , 
- c---

Seconds on Target 

10 11
s 7 8 9 

12 

High Group 

3 23.4 20.3 28.7 24.S71* Jl.4 2706
66 31.4 34.9 36.h 41.4 36.2105* 40.o
136 25.0 23.6 24.6 31.7 28.3 31..4
123 22.6 26.7 29.4 27.5 3.3.946 14.S 17.1 is.a 23.8 21.6 

J4o4
4 24.1 26.5 31.7 

24.2
28~6 2~.l 29.179 16.5 20.3 20.6 24.6 27.0117 20.8 27.0 28.7 

31.s
30.3 32.4 32.9

104 3908 42.l 41.0 h4.l !1Jo8 h4o79 21.6 24.1 24.5 28.8 26.753 31.4 3lo4 22.8 31.0 28.2 I
:\ 

33.9
J0o9

113*
56* 

x 24.6 26.8 27.6 30.6 30.4 32.8 

* Previou~ practice on task. 

frl!-Excluded,partner had previous practico on tasko 



- uT. Ar 

Thesis 
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Tf.DI,E XX 

PU H~UI'l'-N')TOU 

EXperL'!'~nt I 

....--- ---- ..·-·--- ---;- ... -:;:.;·:..=..:::::::::;-;-:.z-.:==-.::.:..~ -
Seconds on Tarcet> 

s l 2 3 4 5 6 

Low Group 

16 2.6 4o3 5.4 7.5 7.2 9.1 
40* 
6 5.4 8<>7 lJ.h 12.1 15.5 20.1 
11-iHr 

'BJ 4.9 ' 1308 19.6 21.n 2106 29.2 

27 7.7 \ 12.0 15.3 15.0 16$8 20,,4 
ss 11.0 lu .. O 18.7 2J.l 27.9 26.2 
33 4.9 7.8 13.9 12.1 17.3 16.9 
26 7.6 14.8 lG.6 2,5'.6 22.s 25.8 
69 7.3 9.7 14.9 23.4 21.J 20. 7 

16.5 21 .. 3 Sli 4.3 6.o 9.0 lh.7 
125 10.3 13.9 20.9 24.5 27.5 29.4 
61 loS 6-5 5.9 14 .. 9 12o7 J.4o2 
96{H~ 
91rr-r.-

, 18.8 2lo2x 6.1 10.l 11.1 17.7 

__.,..._.a 



Thesis 
55b 
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TABLE XX 

PUP.SUI'i'-RJ70i1 (CONTINUED) 

Seconds on Tarr,,ct 

s 7 13 9 10 11 12 

Lou Group 

36 lh.O 12.4 16.9 19.l 20.8 23.0 
hw· 
6 17.7 21.7 2s.o 20.1 21.S 23.5 
ll{H:· 

.33 22o0 
, 

26. 7 213.4 2h.7 28.8 JOo7 

27 21.0 25.9 JOo4 25.7 29.,6 32.1 
85 31.3 30.9 33.9 35.2 31.1 32.3 
33 20.5 16.S 22.h 20.4 21.l 2L,2 
26 29.3 213.13 26.13 34.4 32o2 25.7 
69 30.1 31.5 28.0 26.3 Jl.O 31.6 

54 21.8 18.6 27o4 250627.7 22.3
125 3h.l J2o7 36.7 39.1 313.7 38o9 
61 lJ.l 1708 17.6 14.l 14.8 14.1 
96➔ P., 

?r~J,, 

-X 23.2 24.8 26.2 25.2 21.0 27o2 

* Previous practice on task. 

~eluded, partner had previous practice on task 0 
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143
197
156
166

• 139
182 

x 

163
1?3
157
155
179
153 

x 

T. 

Thesis
55b
.R67100 
cop.2 

'l'ADLEXXI 

PURSUIT-FOTOR 

F.xperiment II 

-Seconds on Target 

l 2 3 4 5 6 

High Group 

8.3 12.2 17.3 21.~6.o 18.7 22046.5 10.7 13oO 10.2 13.76.1 10.9 19.0 15.3 17.4 20.66.1 11.9 16.0 18.9 22.62..6 4.S 7.2 21.1
9.2 10.3 ll.2 16.215.l~ 14.8 20.3 19.3 21.9 
6.38 10.23 14.16 16.66 16.57 19.32 

Low·Group 

7.C 12.2 19.6 16.3 19.h 2n.o6.4 8.0 10.8 l.4.0 14.0 17.0.6 1.0 .7 1.3 3.0 5.6.3 3.1 3.1 9.0 21.5 16.4B-5 13.0 20.4 22.2 22.s 24.66.1 6.9 16.l 16.6 21.0 22.9 

4-95 7.37 11.78 13.23 16.90 19.08 



s 

148
197
156
166
139
182 

x 

183
198
157
155
179
153 

x 

t, T. Ar 

101 

TAfil.EXXI 

PUHSUTI'-1-0TOR ( CCIN'l'ImED) 

F.xper:ur.cni:. II 

Sccondn en Tarcct 

7 8 9 10 11 l2 

Hit:;h Gr·oup 

20.7 26.3 28.6 32.h 33.2 31.8
11.8 12.9 20.3 21.7 23.0 20.8
21.7 23.5 26.8 .31.3 30.7 30.7
20.1 ' 280h 26.3 30.1 29.5 29.0
16.S 21.3 23.4 24.6 26.6 21.7
24.5 30.2 31.6 28.6 :,o.s 29.2 

19.S5 23.77 26.17 28.12 20.92 27.20 

Lo...-rGroup 

21.6 30.7 25.2 32.7 22.0 36.8
17.7 27.9 27.2 27.5 2907 30.1
3.0 4.8 7.9 8.7 10.8 ; 1 1506 

I11,.1 13.4 21.0 18.2 17.5 •21.4 
JS.6 -- • J!..O 36.l 34.3 37.4 40e3
27.3 28.9 31.7 28.3 30.8 31.1 

20.01 22.78 24.85 24.95 24.70 29.21 

:tA rn= ; X g =--------
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s 

3
n
f/J 

lo5
136· 

123
~6
4
19
ll7 

104
9
~3
113
>6 

X 

102 

T DLEXXII 

PllIH.F.DASSOCIATES 

High Group
D.p~r. ,.-.31t. I 

---_..._.---~------
corroct Ji ::;ociatio1 ,.. Pc ----

Tri::11 

1 2 3 h 5 6 7 8 9 10 

1
l 

1
1 

1 5 4 7 8
l 1 :!. 3 

l 1 ,... l 
5 5 6 8 8 • 9

a 
1 1 2 

l J. l ·l 3 Lt
l l 3 4

3 4
6 

4 4 4 7
' 87 9 10 12 13

3 3 4 7 7 [l 10 111 1 1 1 l 3 ':) 
11 J.3

1 1 1 2 
3 .3 3

~1 1 l 1 1
3 

1
3 h h

J 

;> 7
1 l l 3 3 5 ll1 )~ 4 4 7 10 10 
3 6 6 6 6
1 1 1 2 

8 9 10 10 13
l 

2 s 5 5 5 11 
1 1

1 
1
1 

1
3 

1
3 

2
4 

4
4 

4
4\ 

4
14 16

71. 1 1 1 1 l 2 4 4 6 
1.27 lo47 1.73 2.60 3.07 3.93 4.80 5o67 7.27 9o27 
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TABLEXXII 

PAIRED ASSOCIATFS (COm'DllED) 

LowGroup 
F,xperi.ment I 

5# o< I C::t: ,, ft¢ r: Z?C::?:!f'Cit= ¥ "%:=:ili?DC?rm::F5'3Ji1X1tp § I ¥it tl t :it..,,. 

correct Assocint,iono Per Trial 

s 1 2 3 4 5 6 7 8 9 10 

1 136 , 2 6 6 8 10 10 11 14 
40 1 1 l 6 • 13 3 7 9 11 
6 1 1 

~ 

2 3 3 4 5 6 9 11 
11 1 1 4 4 7 7 7 12. 12, 12 
83• l 1 1 1 2 2 2 5 5 6 

\ 

27 l 2 2 5 5 7 7 9 9 10 
85 1 1 1 3 4 5 5 8 9 9 
33 1 1 2 ' .... 7- ... ···-7... ll 19·-· .3 ·J:2' ··--14..
26 3 3 3 7 10 10. 17 18 26 26 

_6~ 3 3 4 4 5 6 8 9 9 12 

~4 12 162 4 4 4 7 7 8 12 
125 1 l 2 2 5 '7 7 7: 9 9 
61 1 2 2 3 3 3 3 i \ 8 10 
96 1 1 l 2 2 2 2 5 8 J.O 
91 2 5 6 6 9 93 3 4 4 
x 7oOJ 9oO() lOo73 12,.40L.40 lo73 2 .. 27 Jo47 4!.'87 )o73 
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T,\I3LEXXIII 

P.l'.IPJm ASSCC!,TES 

Hi 6h Grou~
R""--pcrirr.ent II 

=.;.::::::.-...=~~-=--:.,_ __ ,,_w-~~,.==--::.:::.:...'::.~-- _...,.__. ..,._ .. _._ • ..,--::=-:.-,~:::.~'!;! 

corr-:ct Associ.."ltiont: Per Trfal 

s l 2 .:;
... 4 5 0

r 
7 8 9 10 

197 1 2 2 
'"I 

3 6 7 8
11:8 J. 1 l 2 ;; 6 

156 ,... 1 
3 4 4 4 5 6 11

ll-6 1 1 l
1 

2
1 h 4 6 6 8 9

139 1 l. J. l 3
3 3 4 4 h .5

182 2 2 4 4 6 6 115 5 9 12 12 15 17 17
x 1.17 1.33 1.83 2.,33 4.33 5.00 6.00 7.00 8.00 10.16 

Lo71'Group
F.xperiment II 

·-
18) 2 2 2 8198 l 

5 ., 9 10 11 13 J.6
l l l .J. 4 5 r.:·' 8157 2 2 ;) ' 14

3 3 3 4 h 7 8 9155 1 6 17 19 24 24 29179 35 36 L2
l l :;" 3 3 3 7 'I 13 14153 4 4 10 20 24 25 33 39 39 40

x 1.83 2.67 7.33 8.50 10.50 llo50 lli.67 17.33 l9e50 22o50 

~~..,_i:z.;ii,.llliir.al 11 l tf¥i4,S;il I •UJ ! !OGDW :G 
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s 1 

)' 27.96
71 23.03
fJ.i 27.BS
ll,J 24.07
136 24.71 

123 23.13
46 15.16
h 30.42
19 27.26
11'/ 29.36 

1~ 29.25
9 22.87
SJ 30,53
113 31.·10
56 29.29 

X 26.88 
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"'ABLE XXlV 

Cl~SS PUZlLE 

I.ir,h Group
F..,.-p:::ri:vnt I 

.. ., ----=,,.._ __ 

~og Second~ x 10 

2 3 4 5 6 7 8 

21.08 lh.42 11.79 8.75 8.5715.21 18.ll 10. 86 10.09 9.ll: 
11.67 7.63

13.01 9.21. 10.09 G.86 8.26 
12.06 9.on

lS.?2 10.41 9.24 8.57 
9.91 9.08

6.69 9.1912.70 11.00 10.00 8.Ul 8.39
9.73 9.1/.i 8.81

10.83 22.59 15.55 10.90 9.1.:0 10.09 7o5612.Ol~ 9.64 10.97 7.63 11.30 7o7118.85 13.u lJ.O~ 9.82 
9.35

9.96 11.0l.i. 8.6311.40 14.52 17.78 12.9h 13.48 9.08J.)..73 12.23 12.81 lh.91
9.96 10.61 9.68 9.35 

16.33 11.. 85 10. 72 16.80 16.73 10.~5 16.8311.JO 12.G) 11,.70 23.7h 10./19 11.52 9.6817.68 lJ.10 17.21 lh.25 19.89 ~ 11.3718.Jl 9.6L 10.?0 
lJ.56

10.21 9.29 r \ a.57 8.51
-·
9.hO 10.00 12 .'{4 10.86 8.33 ' 8.39 8.45 

14.39 12.136 12.56 11.48 10.92 10.04 9.99 
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L 

-s 9 

3 7.40
71 9.14
66 8.33
10.S 7.99
136 8.Sl 

123 9.68
46 9.73
4 8.81
79 10.90
117 9.91 

lOu 9.35
9 ?.49
53 14.64
113 9.35
56 7.92 

X 9.41 

lc:6 

TADLF:XXIV 

cross rozz1F.(ccmrnuED) 

High Group
F.xperiment I 

Log seconds x 10 

10 11 12 13 14 15 

11.24 9.14 8.57 1.63 6.90 7.408.13 7.63 7.92 8.57 7.16
7o56 6.99 7.40 8.13 7.48 s.ao

5.91 , 

9.54 8.86 6.92 7.16 6.43 8.81
6.72 7.48 6.99 8.57 7.32 7.16 

10.76 7.63 8.39 7.56 7.63 7.24
9.14 12.07 6.81 6.33 11.07 7.32
8.63 9.44 8.92 8.92 8.39 9.24
9.96 7.92 8.86 7.85 7.92 7.99
7.85 8.69 8.69 9.87 9.87 9.14 

11.40 9.64 9.82 8.57 8.69 9.96
10.04 10.0u 11.90 9.73 10.25 10.04
10.93 13.91 10.09 13.71 12.23 17.01
9.78 9.49 8.92 9.78 9.19 8.45
6.43 6.81 7.32 7.78 6.SJ 7.32 

9.21 9.05 8.63 8.67 8.47 8.59 
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TABLEYJCV 

cross PUZZLE 

Lov.-Group
Experiment I 

Log Seconds x 10 -
s l 2 3 4 5 6 7 8 

36 29.02 14.55 13.24 12.28 13.6440 28.40 12.70 25.75 16.07 
14.59 u.14 10.97

6 22.66 12.07 12.65 
11.90 21.49 16.68 11.96Jl~.47 8.5111 29.30 22.30 12.83 8.33 10.21 7.92

83 30.98 10.64 
10.21 12.4]. 11014 9.64 80579.91 10.00 9.49 22.80 12..15 12.79

27 26.18 28.33 10.97 10.45 10.6165 27.26 15.69 10. 76 6.99 8.75 12.l.i611.14 13.12 10.0933 28.73 20.36 17.41 18.01 7.32 7.99
•26 15.45 11.6128.43 11.30 9.08 13.87 8.75 

15.07 l4.89
69 28.,l 11.93 13.65 7.32 9.87 9.2910.33 9.40 10.09 8.81
S4 26.52 15.17 13.08 18.16 12.07 12.67 ll.\.74 

9o24 

125 22.09 12.81 9.87
61 13 26 13.30 10.00 8.9828.60 17.02 12.15 9.64 9.24 9.96 

7.99 8.63
96 23.02 22.05 J.4.70 16.47 15.33 

" 8.75 9.19
91 27.91 16.79 12.53 14.73 12.23 

9.91 r 8.45 10.49
17.44 ! 10049 10.45

x 27.37 16.24 13.46 13.27 11.21 12.23 10.67 10.31 
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TABLE XX:/ 

CROSS PUZZLE (COtrrINUED) 

s 9 

36 10.29 
40 6.72 
6 9.24 
11 .8.81 
.83 9.59 

27 5.68 
85 8.20 
33 ll.07 
26 8.20 
69 9.14 

54 10.33 
125 10.04 
61 9.91 
96 8.98 
91 10.!33 

x 9.14 

10 

12079 
16.64 

7.63 
8.20 
7.85 

7. 71 
7.71 
9.49 
7.40 
8.39 

l0o04 
9.24 
8.51 
8.20 

11.07 

9.39 

Low croup 
r.xperimnt I 

Loe Seconds x 10 
, 

11 12 

,,,10.57 9•.J".> 
15.00 14,36 

8.93 6.81 
6.72 6.57 
7.99 10.68 

20.22 11.46 
8.o6 8.06 
8.57 9.49 

13.77 9o91 
8.86 7.56 

7.99 7.40 
9.08 8.26 
9.91 !3.33 

11.73 8.57 
9.96 11.37 

10.49 9.35 

13 

9068 
9.03 
8.13 
7.63 

10.37 

10.90 
6.99 
8.63 

10.09 
8.20 

• 7.63 
, 8.33 

9.),iO 
8033 
8.75 

8.81 

14 

lOo49 
13091 
7.63 
6.81 
!3.57 

12023 
7 .2l1 
9.35 
8.69 
7.48 

6.90 
7.56 
7.24 
9o 78 

10.64 

8.96 

15 

11.04 
14.31 
7.99 
9.19 

10.21 

8.20 
8.26 
8.92 
9.03 
6.72 

9.L,o 
8.69 
8.06 
7.40 

l0o90 

9.22 



s l 

lh3 26.h2
197 17.h3
156 21.19
166 29.30
139 24.?J
182 29.Jh 

I 24.74 

183 26.56
198 31.37
157 20.CJ
155 31.Su
179 27,07
153 25,64 

x 27.04 

109 

TA E X'f:VI 

F,xpori1r..;nt II 

--· ---------·------·----,.....__- ~---~c:· ..··""-:'.'..-:= 

tog Secondo x 10 

2 3 4 5 6 7 

Hich ·l'O\lp 

16.'<6 1..,.26 :!.1.67 9.35 8.75 7.35 603315.33 8.39 14.62 8.75 8.l.i5 11.99 6.90
28.79 12.15 12.12 8.51 7.32 7.56 10.115
18.19 12.G 12 oJ.2 7.85 6.81 7.2h 7.92
12.25 10.13 12.88 SoJJ 8.98 7.56 8.51
14.35 13.64 10.90 9.6B 8.13 7.99 9.35 

17062 11.74 12.39 0.75 8.07 8.Jl 8058 

Lem Group 

lho52 17.00 9.03 9-)5 11.24 s.06 6.99
12.15 12.65 12.36 10.oh 8.69 8.06 8.20
10.85 11.27 10.09 9.ho 8.57 9.40 3.13
27.08 20.91 24.07 21.28 20.92, 19.52 24.56 

I18.95 11.46 11. 76 10.41 10.00 11.78 9.91
10.41 9.24 27.)6 17.44 11.21 18.28 12.20 

16.99 13.09 15.60 12.99 11.77 12.,2 11.6'/ 
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TABLE XXVI 

C OSG F-UZZLE (CC ITI:~JF.D) 

F,xpc·i.mcnt II 

_.,.__ _... ---..~ 

Loe rieconr.s x 10 

s 9 10 11 12 13 14 1,.,
-::>-

Hir,h Gl-OUp 

lh8 7.63 9.24 7.63 7.92 7.16 7o56 6090 
197 8.69 6.23 6.23 7.63 1.oa 6.63 • 6.81 
156 8.13 6.33 7.92 7.16 7.32 5e56 7.78 
166 n.21 6.33 5.80 6.53 6.33 6.02 5.31 

· 139 7 .2h 7.40 7.71 7.48 6.99 60 72 7.32 
182 16.76 9.35 7.56 10.86 8.39 Boli5 8.33 

x 9.94 7.40 7.14 7.93 7.21 
. 6.82 7.08 

Low G oup 
\ 

183 0.63 8.01 10.00 8.26 6.51 ~-31 6.72 
190 8.C'6 8.33 8.69 7.99 7.24 8.81 8.33 
157 7.56 7.8) 9.54 J.0.09 8.136 7.78 8.51 
155 20.10 21.32 21.)(8 20.l!0 

\ 

22.76 16.88 17.17 
7.85 8.69179 0.93 10.00 9.82 9.59 8.57 

153 10.37 7.63 7.16 10.41 8.57 0.92 9-49 

9.26 9.82X 10.62 10.66 ll.12 u.12 10.47 
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Range 
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T,, BI ,E Xl'VII 

l.lrJ\1:S, Hr, Il\i!·>, l.i D .?I, !Gfi:OF T!IRRF.r,;rnG!DUrs IN THE
II • • n - co·rn..,,,.··o,,,,, <'Ior~....,.i :., :,1 li. :. v:, • , L FlJ:•!GT~Ot!SOF C!!RVF.S• "'

FuR f,LL L. •\R,ir G ·ri,SKfi I ·f "r:XPI-:RH1ENI'I 

-,.. ~=~·-

Subr,roups
I II III

Hich Luw H:1.eJ'l ,i,o,;; !I:i.ch Low 

pursuit-Rotor 

3 3 5 5 3 3 

2.57 2.81 2.00 4.19 6.1(/ 5.11
2.n 3.69 2.10 4.44 6.60 s.06
1.83 3.92 S.82 3.37 3.24 ·2.91

, Paired Associates 

5 5 s s $ 

.269 .428 .157 .822 -.Jl2 -.,396

.642 .143 .286 .907 -.327 -.021
2.20 2.62 2.82 1.41 1.32 2~52 

cross puzzle 

5 5 s ' s .\ s 5
{ \

2.35 1.96 2.25 2.52 l.72 2.24
2.14 2.02 2.51 2.36 1.83 2.05
1.12 2.13 2.67 .93 2.32 .76 
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P.apge 

x
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Ranee 
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Piange 
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TAn:,E XY.VIII 

1m, ,~ ·.•-.11·,,..,.~ 1:..,. -.-
J, 

\ 
•
,~

.,, {\ n) r;'l t•r,r.,,.,, OIi n,JTJ,.. , INl,l I'' 11rV,I. c:UBGOOUPS
THE !I f.:D I, co:mr.'I()'.S o:! TRIAI.··llY-'.i.'lUAL

v;, :A.,ILI 'Y FO~ ,\LL L?:i RHil~O
T!10i-:SIH Ex·~r:arrnrn1·I 

__ , __ .,..,_
----- ~-----~=:;::;..,__--_............----....__ ----·~

Cilbc-:-oup;;
I II III

Hj_~h tow I!igh LOTT High Low 
PurGUi·ii-notor 

3 3 ')5 5 .,J 3 
20.77 12.94 llin08 15.17 Hl.76 13.40l!.4~~4 10./.ili 12038 lh.·10 8.37 7.6720.49 8.58 9.96 12.l.3 33.92 18.75 

Paired Associates 

5 5 5 5 5 5 
1.66 2.96 2.29 5.67 4.t9 2.732.22 2.89 2.22 2.11 2.67 2.56
1.88 3.56 4-45 13.66 11.11 3.67 

croos Puzzle ' ·\ 
-S - 5 s s ( \ 

s 5 

2.26 13.70 5.34 9.29 12.16 5.04
lo24 5.21 4.14 4.87 16.69 6.38
4.33 21.sa· 8.94 29.50 24.17 7.26 
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TJ\IlLEXXIX 

l!EANS,!JEDIA1S, A lD RA!GEOF SECONDSCOlTAC'i'BYTHIRDs
0 • TRIALS FOR TIIRF.F.SUDGOOUPSIN THEH ANDL

COIDITIDlS OF EXPF.Rll~NTI ONPURSUITIDTOR 

, 
•-.__

SUbgroup I (N : 3) 

High 
Low 

Thirds
First Thirdsi.tl.cld.le Last First Middle Last

r 15.0 24.0
ill 

31.9 10.0 18.1 23.613.4 23.0 29.0
Range 16.3 12.8 9.9 18.8 22oS10.4 10.0 14.2 Bo2 

p
t* 1.33 1.75 2.J2

>-30 <.JO <-20 

Subgroup II (N : 5) 

X 11.0 19.6 27.6 13.9 24.)~d 6.7 30.720.5 2B'u6 13.8Range 12.2 9.6 10.1 
25o9 29.5

7.0 ll.2 11.8
t¼
F -~7 lo44 .26

<.o 0 <,.JO ~.90 

SUberoup III (N ~ 3) i\
x --- lh.l 28. 7 JJo4 11.0 22.4 2s.1L~ 11.6 27.5 29.0 3.5 21.8 23.SRange 17.5 19.1 15.7 10.2 16.4 23.2 
t*
p .49 .88 1.00

< .10 c:::.50 '--45

-
ft.! are under the group which ,.,as dlrectio nally super:ior on that thil·do 



Tl
5
. I 

TADLEXXX 

LlEAllS,HEDIMTS,MID RAt!GEOF TnL\LS TO CRI1'ERIABYTHIRDSOF TRIALS FOR 'i'HnEE SU!3GROUPSIU THEII ANDL COIIDITIONSOF EXPF.RIMEm'I ON PAIREDASSOCIATES 

= t 15 S4 it B>el i , ..x t: 1'" ., : ; t:e Q,&AS W Ftt H i =~subgroup I (N: 5) 
High 

Low 
Thirds

First l.tid<lle ThirdsLast First Ui""aclle Lastx l.,20 )o75 7.,33 1.,331.'<l loOO 3.,75 7.,67 )~.,70 9o73
Range 067 5.,50 9o00 

1.,33 4.25 ll..,00
1.00 5.75 6.67 

'?
t* .59 .55 loCX><.,60 <-70 <.o40 

subgroup II (N: 5)
r 1.,47 3.,55 7.,07 2.,07 6.,80!!.d 1.,00 3.,00 6u33 1.,67 

13.,27
Range 2,,33 6.,SO 8.67 

6000 10.,00
2.,33 6.75 l4o67 

p
t* .83 1.75 1.,83.::.so <.20 <.20 

subgrcup III (N 5)' 

-·· l.,80 .3.50 7.,80 2.,00 I
r\

4.,30 9ol3
X
!.Id 1.,00 3.50 7.,00 1.67Range 4.,00 6.,00 6.,67 

4.,75 8.,33 
I2.,33 4.,SO 5.,67

t* .,37 ·1.00 lol8p ~o80 .c:::.40 <.,40 

~ are under the group which was directionally superior 0on that third 
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TASLEXXXI 

MF.ANS,i.7.DIA.m, A ID RA?IGi',OF LOO SF,CO:-msX 10 BY THIRDSOF TRIALS FDR THREESUBGHCIUPSIN THE H AUDLC(),IDTIIONSOF F.X?F:RI1£Nrl OHcrossPUZZLE 

:::,;;___ 
suberoup I (N: 5) 

High· 
Low 

Thirds Thircl.sFirst Middle Last Firsi.; Hidclle-Last 

I 16.13 8.86 7.51 17.50 11004lid 15.11 G.75 9.747.51 17.27 ll.81 9~96Range 4v21 1.01 .63 5.35 5.65 5.26 
i·*, 1.38 2.11.i 2.347 4(.30 <-10 ~.10 

subgroup II (N : 5) 

X
ttci 

16.87 9.84 8.40 17.62 9.99 8.8717.74 9.48 8.16 16.21 9.23 9.10Range 7.33 1.83 1.68 5.46 3.38 J.21 
t* . 79 .18 .58ji <.So ~.90 <-60 

SUbgroup III (N: 5) 

x - 17.01 u.35 9.67 17.51 10.36 8.65ili 17.04 12.17 9.09 17.99 10.44 s.52
Range h.27 5.91 6.02 3.69 2.64 2.21 

.54 .66 .76
<-70 ~.60 ~-50 

-
p
t* 

__________ ..__ __,__ 
----~-

•~ are undor the group
u 

Vihich was directionally auperior on that 
th

i 
rd0 
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T,""1IE'fI ·,1c:•.,1;r,-,r,,Iu~·r.c: l.ITHG'l'ASY.S
l.,J ~ tV • ';! 

1:l · • 1• , ' "l ext bl. c stylus 0:1'"' ,.....; .. to ',-·,.,c "•Jou ~.h-;,.- _..., l,:"''"'n- ,u.:.,1 .:.1,0 .1.
I ....... t,"A •,, 

r;t, ·lu~ on this litUo
it: ~.i I ·::::.-,t"/◊ tc t ..v.~ to .:.-cp tnc cr-:d o;;, the 

;ar~t c:; lo •G.'.lJ pc::;:::ib_c. ' • e li.t:.J.c l.Jr.:i.::;s-',,.::.\,t v1ill revolve in a 

re.Len !)ro;}cr holding of ho.nclle
c:rclc.,t ~ con:~t.:t t 'l'Jccd • (J-'• dc...o.:;

Lu\'c 12 trial::; of 1 m.i.::lutee~ch
a~dpur;;;·•Hof t~::.·,~t) Yc..1Hill 

l r.:irn1tc ~--~t period bct,::a:on trials. Any Q"u.estions?
se?ar~tcdy :i 

Ultus have o. brief tri.!..... to r;ct you .1cq1.:aintcd y;it.h the task and 
All rir;ht? Degin.

holdincthe ho.idle. (:;. o.llo·,7S 10 second.a run). 

Paired Asnociates 

Youtrill bo nhoYm a r;roup of ,.t>rds. Ench nord is paired with
is sho•,m

anoUierword. study thcne pairs so trot l1hen one of the pairs 

alo:ie,you can ..ecc.ll ;·;h~~t,·:ord hen· .-rith it. Do mt try to learn these 

bcc;:iuse t c order -vr.i.IT"bechanged each
p1irsi any parl..ic 1nr order 

tire, "'he point is "tO a,,soci..'.lLc a pnrticular r.urd with the word with 

michit always .,;.pears. 

be shorm a ,ro:cd by
After prc:;cnt~t.io of the \·or·~; you , ill 

,~as associated.
itself to seo ·,,;,ct,h~r yo1~ l'•.!i~!. b :;,·the 1·/01 v:ith which it 

If YO'Jdo re~r. uor it. s:Jc, k it a .ou '. y ~ m:,.;t tell 1:-ethe wo:cd.thut j_s
that

associaed .-it' tho o{· :::":7:v::?'-i-.u·c-::: ..th::.:1 2 seconds because 
• t ' 

after
h 1 ,,

---s_•' . 1 ' • the no u ~r;o 1.-i:,:::assoc12. e ·w erac,< -.,ric
t' .~Y<l.!·,,;1 oo pru1:icnt,od • ith 

• -

corrcctnesnof yci;r rcs:,onso. v:cwill continue untn you recall evm·y 

It is all ri[}'lt to g.iess e-ven :ii' you are
l11lrdassociated •,1it11its p.:iir. 

f;;OCS ui'Lh \<:hat. HemGruber
notsure of a -.-;ordbut t1-y to lev.r. ,1iat ,:ord 

tospeakit aloud ,..-ithin t ·o t,.ny quest:iDns? Ready? 

C·ass Puzzle 

Youarc to pu·:.. ~i re piece::; toccthcr to fo1-,;1 a cross v:hich looks 

of cross dravm on piece of peper) • Vlh0 n
likethis. (E. chO\:s ou tlinc 

y~ubegin each trial of putting the pieces top,cther to make a ~ros3 , :h~ 

this ns they are i:;ivcn to you. (E. lifts co~eI
piecesi!ill not look like Any
to sh~wrandooly placed . icces of puzzle). GOas ~ast as you can. 

o..ftor lifting cover for trial).
quostions? (Begin time 
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