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ASSTRACT

The present study derived i-ts rationale from Shapirots (1965)

analysis of the rneurotic stylesr. It was his post.ulation that each of

the four basic modes of neuroÈic functioni-ng represents a specific rstylel

or mode of cognition which influenees perceptÍon, learning and memory.

As such, they result in differentially identifiable behavioral

characteristics. It seemed logieal, therefore, that if as Shapiro

assumes, the type of neurosis an individual develops is a function of the

cognitive sËructure or rstylet of functioning thaË eharacterj.zes thaË

particular individual, these differences in functioning should be apparent

(but to a lesser degree) in a rnormalr population.

Ninety-six (96) subjects, therefore, r¡rere chosen to be members

of the four groups (obsessive-corapulsÍve, Í-mpulsive, hysËeric and para-

noÍd) based on their performance on prescribed subscales of the Personality

Research Forrn (Jackson, Lg6il. IÈ was assumed that perfornance on

certain of the P.R.F. subscales r¿as indicatíve of t.raiË characteristics

that were eomparable t,o Ëhe four rneurotic styles' that Shapíro (1965) had

outlined.

Because the purpose of the sÈudy lras to investigate any differences

in learning and retention anong the P.R.F. groups, a learning Lask was

enployed which would allow for a maximal amount of varíabílity in funct,ion-

íng. For t,his reason, the learning t.ask consisted of paíred-associates

which r¡rere presented in 2 lisÈs (list I and list 2), learned under two

learning condiËions (Ínagery and repetiËion), composed of two types of

learning materials (pÍctures and v,rords) which r¿ere manipulated in Ëerms

of their absÈractness and concret,eness (Paivio L967), and ret,ained over
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(1v)

two recall conditions (inunediate and delayed). It r¿as assumed that by

introducing variability into the learning task, a higher probability for

differential functioning between the P.R.F. groups would be allowed for.

The results indicated thaE although overall differences in

functioníng between the groups were not signÍfÍcant, some differential

functioning did occur. It r,ras observed that in inrnediate recall signifi-

cant sex differences r¡rere indicaËed; females outperformed their male

counterparts in the obsessive-compulsive and impulsive groups, whereas,

males outperformed Ëheir female counËerparts in the hysteric and para-

noid groups. In conjunction with this was the signíficantly superior

performance of females over males in delayed reEention. Other signifícanË

differences in funcËioning between the groups were observed in Eheír

performance on the lisËs in inunediate recall. (The paranoid group showed

an increase in recall across lists while the other three groups showed a

decrease), and on the abstrac-tness or concreteness of the iËems (in inuned-

iaËe reca11 the paranoid group recalled more abstract items whereas the

other three groups recalled more concreËe iterns). Sex appeared Eo be of

rr,ajor signÍficance, the f emales significantly outperforming the males

on almost al-l measures. As such, Ëherefore, the results Ì,{ere presented

Ín three \¡rays: the independent interacËíons (P.R.F. group, sex, level),

the dependent interacËions (list, learning condition, learníng material,

abstractness-concreteness) and Ehe independent x dependenË interacËions.

By doing so the analysis of the results inËo the particular rstylest of

functioning r^ras facilitated.

The analysis of the data byrlevelrprovided a rather interesting

ínteraction which proved suggestive of a differential functioning be-

tween the groups as a function of rcognÍtive stylet. The finding Ehat

F'
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(v)

there r,ras a significanË difference between the P.R.F. groups at the 'higtrr

level with regard to Learning and retention under the two learning condi-

tions (I and R) on the concrete and absEract pictures and words was inter-

preted as being indicative of the influence of the different I cogniLive

stylesr . Ihese differences in functioning \¡rere viewed as being supportive

of Shapiro's (1965) conceptualizations regarding the functioning of each

rsËyle! .

It was concluded that while no overaLl P.R.F. group differences

were observable, the sÍgnÍficant interacËions that did occur r¡rere at least

partial-ly indicative of a differentía1 funcLioning according to rstyler.

It was posited that possible explanations for the failure to obtaín overall

P.R.F. group differences were in Ëerms of methodological errors in the

type of learning Èask employed as well as in the nature of the sample used.

It was further postulated that if furËher research into the tcognitive

sËylest is to be meaningfully pursued, an objective means of definÍng the

Ineurotic stylesr must be formulated.

t'



In his book Neurotic Styles, Shapiro (1965) presents a raÈher des-

críptive analysis of four basic modes of neurotic functioning; impulsive,

obsessive-compulsive, Paranoíd, and. hysterical. It is his postulatíon thaË

each of these four basi" toá"" of functioning represents a specífic

tneurotic stylef or mode of cognition which effects percepËion, learning'

memory, and ín general, resul-ts in characteristic and observable behavioral

manif est,ations .

Shapiro poinËs out that the logic for such an assertion was

derived frou his consísËent observation of differential respondÍng by

eertain eategories of patients on various psychological tesËs ' In tests '

particularly the Rorschach, Ì¡/ays of Ëhinking and perceiving are Èhe

primary material from which inferences concerning diagnosis, defence

mechanisms, and character Ëïait,s are drawn. Thus, it seemed to Shapiro,

that these ways of thinking Ëhat are revealed by Rorschach ínterpretaËíon

and which are ordinarily used by the psychologist to ÍdenÈify defence

mechanisms, traits, and diagnostic syndromes' must in themselves represent

psychological structuïes of importance. FurÈher, Ëhese structures might

be of a more general type than the specífic traits or mechanisms thaÊ

could be inferred from Ëhem. IË seemed plausible, Ëherefore, Ëhat mode of

thinking or cognition míghÈ be one factor that determines Ëhe shape or

fora of symptom, defence mechanísms, and adapÈive traÍt as r¡ell'

The sinple fact of human consistency over broad areas of function-

lng would argue for such a concept, but this fact has a more specific

cllnical manifestatíon. It is generally accepted that sympÈoms or out-

standing pathological Ëraits regularly appear in contexts of attiËudes'

lnterests, intellectual inclinations and endowuenËs, and even vocaÈional

aptiËudes and social affinities with which the given symPtom or trait

seems to have a certain consist,ency (Reich, 1933). These consistencies in

ffi-'
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an lndividualrs functioning do not seem Ëo be explainable as manÍfestations

of specific drÍve conterits; they are too broad and extensive for that.

They are fornal consist,encies, consistencíes of indívidual style which

reflect cognitive funcËioning and gÍve a characËerístic tstylet to an

entíre range of behavior, from perception and thinking to the overt

manlfesËaËion of these behaviors and memory. It was this consistency in

behavior which led Shapíro to posËulate the concept of rstylet and evenËually

cognítÍon, as the underlying predeterminant in the development of the

speeific modes of neurotic funct.ioning.

History of the Problem

Shapi-ro poinËs ouË thaË this view of general forrns or styles of

functioning as a maÈrix for specífic Èraits or sympËoms touches on Ëwo

problems whÍch have figured significantly in psychoanalytic Ëheorizing o'rt

r¡hich have never really been resolved satísfactorily. The first is the

problem of the "choice of neu-roses'r, that j-s, the problem of what factors

dfspose a given person to develoP synpÈoms of a particular forn; the

second ís Ëhe problem of understandÍng characLer. These two problems aret

ln certain htays, intimately relaÈed; in fact, they may easíly be con-

sfdered as different aspects of the same essenËial problem. That is to

sêTr the dísposition Ëo, one or anoËher specific form of symptom may be

regarded as essentially a problem of characÈer, whi-le on another level'

character ltsel-f uray be regarded as consistÍng of the configuraÈion in an

lndividual of jusE such general and relatively stable forms of functioning

as were outlined earlier as beíng characËerisÈíc of an Índivi-dualrs

behavioral style. BoËh these problems Írere vi.ewed somewhat dífferentl-y Ín

the early days of psychoanalytic theory, however. As has often been

poÍnted out, an inj-tial ínterest of psychoanalysis T¡tas the study of

g'
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instincËual drives and their vicissitudes. Accordingly, the pathological

sympton was studied chiefly in this aspect. The content of the specific

synptom and not the general forn of functioning r,ras stuclied, and the

problem of the choice of neurosis was one of identifícation of the drive

contenË represented in Ëhe synpËom and correlat.ion of it wíth a develop-

mental (psychosexual) phase. Beyond this, Èhe question remained of

establishing the reasons for Ëhe specific psychosexual fixaËion'

The linitations of such an approach seem inherently obvious;

whereas some asPects of the neurotic syoptom may be undersËood in Ëhis

way, other aspects are not clearly traceab}e to the contenÈ of the origínal

drive or the earlier drive conflict. Such an atLemPt to solve Ëhe problem

of syrnptom choice exclusively on Ëhe basis of libídínal developmenË'

confllct, and fixatÍon thus proved insufficienË; too much information

was being disregarded. In all fairness to tr'reud however, it must be

pointed out that there does exist in these early paPers some suggesËion

of the persistence of t"f"tirràfy general forms of behavior and experience

which luere not always clearly tles to synbolic rePresenËations of theír

original- objects and which someÈÍmes possessed considerabJ-e adaptíve Pol'Ier

(in other words, of the genexalízation of an Ínstinctual mode into a broad

style of functioning). However, these were only suggestions or incídental-

l-deas and it is obviou"- afrra the maín point and excitement of discovery

remained in Èhe identificaËÍon of the antecedent drive(s): Ëhere T¡7as no

purposeful discernÍble atternPt to describe general ways of functioning that

woul-d comprise what we call character. Such an aPProach to character

appeared later, in the character analyses of llilhelln Reich (1933) '

Aceording to Rei.ch, Èhe neurotic solution of an infantlle

instincÈual conflict is accomplished by a generaLízed aiteration in

functloning, ultimately crystallizing in a neurotic character, and this--

t''rf't



I'character as a total formatíon", noE merely specific defense operations

or the content of specÍfic traiËs--becomes the object of study, as i-t was

for Reich the focus of ËherapeuËíc attention. He points out that, "Our

problen ís not the contenÈ or the nature of this or thaË character trait'

but Èhe origin and meaningful working of the typical mode of reaction in

general" (p.14a). The modes of reaction could not longer be described

excLusively in Ëerms of the earlier drive contenÈ for these character

forns "cannoË be derived from individual irnpul-ses like the conËents of the

character traits; Ëhey give the individual his partícular sËamp" (Reich,

p.196). Reich emphasizes Èhe fact that these are noÈ only generaLízed

forms of funcËioning, but also stable, even ossified ones. The ego is

"hardened", defenses are consolidated in these forms, and earlier

eonflict ís "transforned into chronic attitudes, into chronic auËomatÍc

modes of reaction" (p.156). In Ëhis view, therefore, the modes of

functionj.ng are detached from the content of the infantile conflícË,

which is their presrrned origii, and achieve, in Lhis respect, at least, an

autonomy or independence from that original conflicË, a feature that is

criËícal to the concept of generalized forros of functioning.

Relchrs formulations did not solve all of the inadequacies

however. Despite his consideration of ego functíons in Ëhe developmenË of

character, there r.raírr.d two points whích were stil-l noË accounted for.

The first concerns the origin of the character form, and Ëhe second

conceïns its funeËion. As such, ReÍchts failure can be seen as one of

not taking the step of conceiving of general foms with a stable exisËence

lndependent of defensive requírements or ínstinctual conflict. His scheme

does not take cognizance of characteristic modes of functioning 1n the

adaptíve relationshíp with the external world or in expressiveness. It

excludes, am.ong the possíble determinants of the shape of character or

I
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characÈer forms, Èhe psychological equípment, capacities, or tendencj-es

(such as various cognitive appaïaËuses and tendencies) Èhat may have been

present from the begínning (i.e., concepËion) and whích are independent of

instinctual conflict. Nor is there any indication, in this view, that

external reality (particularLy, early social reality) contributes in an

essential I,Iay Èo the adaptive develoPmenË of characteristic modes by way

of its ot¡r1 opportunities, demands and f orms. These possíbilíties r¡rere

lntroduced later by Heinz Hartmann (1939, L946, 1950' 1958) and Erík

Erikson (1950, 1956).

Hartmannts (1939) major contribution lay in his positing of

psychological st,ructures independent of inst,inctual drives and drive

conflicts; his r¡ras a postulatíon of a broader base than was available

before for a pieture of character development and the development of

general forms of functioning. Thus, Hartman brought to the fore the

significance for psychological developmenL of constitutionally given

mental endowment,s and apparatuses. He poínted ouË thaÈ these aPparatuses

comprise basíc hr.man adaptive equipment and forrn the nucleus of a sphere

of adaptlve psychologícal functioning that i.s relatively independent of

instínctual conflict. Further, according to their individual dístributions

and special characteristics, these innate endowmenËs and Èheir maturational

products not only influence the form or speeial Lendency of J-aËer adapËive

functioning, buü also the form of or rpreferencet for ways of handlíng

conf1lct.

Erikson, (1950) expanding on llartmannrs postulaÈions, offered an

expl-icÍË pícture of how thís development proceeds, fn certaln areas at

least. Erikson describes the progressive unfolding of general modes of

functlooing "patËerns of going at things' modes of approach, modes of

seeking relationships" (Erikson, P.65) along wíth psychosexual development,

¡



in eaeh phase rnodelled after the doninanË insËj.nctual node buË deterrnirred

also by concurrenËly ernerging motivational capaciËies and tendencies. The

resulË of a developmental phase ís not merely a inatter of the faÈe of Ëhe

lnsËinct, but -- as the mode is crysÈaLLLzed into socially provided fonus

-- 1t is a way of funcËioning, an attiËude, and a frame of rnind. Thus ín

contrast to Reichrs tmodes of reactionr, the general forns of functíoning

in Eriksonfs scheme have three rooËs; insËincËual development, the un-

folding of mot,ivational capacitíes and tendencies, and the external social

forms thaÈ society provides aË each development,al phase. IÈ is from this,

general framevrork that Shapiro derived the basic theoretical rationale

that underlies his conception of rsËy1er.

It seems import,ant to ernphasize aE Èhis tírne the Ëheoretícal

progression or gradual unfolding of Freudrs original posËulates thaË is

baslc to all of Ëhe above approaches. I,üith each extension fron the

orlgÍnal purely analytic appròach, the analysis of character became more

and more j.nclusíve, and as such, was capabl-e of describing Ëhe more molar

aspecËs of individual functioníng in a unique rüay. Thís gradual evoLution

and embellishment of analytÍc theory necessarily resulted in a üore

adequate characterology and consequenËly a more rel-iab1e analysis intc

partícuLar tsËylesr.

Shapirors Theoretical Rationale

As pointed ouË above, it, is basically frorn this evolution of

conceptuellzaËion of the organÍsm that Shapiro deríved his conceptíon of

tstyler. Aiding hin in his formulati-on, however, r,rere the more recenË

fLndlngs of Klein (1954) and Gardner (1959) who had concerned Èhemselves

wlth cognÍtlve functÍoning. IË is Ín their work, which shared Ëhe same

general theoretlcal orientation of llartuann and Erikson, ÈhaË a psycho-



logical and psychoanal-yË1c concept of style of form of functioning was

most clearly developed and applied.

Kl-eÍn (1959) and Gardner (1959) had demonstrated the influence of

motlve or need on perceptíon, showing that the relationship was not

sinple and direct, but instead r¡as rather eourplex. Both these invest.igaËors

had shor¿n ËhaË mot,ivational influences vrere dífferent ín differenË people,

and furthermore, the naËure of such j.nfluences or the particular direcËions

they take are consistent for indivj-duals through a varíety of cogni-tive

Ëasks and Ín varÍous motÍvational st,ates. Thus it was possibl-e, in other

words, to demonstraËe that indivíduals possess relatively stable cognitive

tendencies that detemine the form of the i.nfluence that. a moÈive or need

exerts on theÍr cognition. Klein (1959) points out that Ëhese cognitive

at,Ëitudes t'seem to reflect highly generalizcd forms of control, as likely

to appear 1n a personts perceptual behavior as ín hís manner of recali

and recollecËion" (Kleín, p.89).

l{ith thís experimenËal evídence providing valuable support for his

theoretÍcal rationale, Shapiro r¿as thus better able (both Èheoretically

and experÍrnenËally) to derive a consístent, approach from the diffuse yet

eomplementary daËa which Ìlas to be found ín all areas of psychological

investigation. As suchr'a more ¡plausibler position \üas offered.

Shapiro anahyzed characËer sËy1e in terms of three major factors:

1) lnfluence of genetic-constituÈion aspects

2) drive influences

3) ego functions

Shapiro polnËs out ËhaË iÈ is quíte safe to say that the capacíËy, Ëhe

psychologÍ.cal equípuenË, for the general funcËions described above

(cognftion, affectí've experience, and the líke) is at least ln a rudimentary

sray, provided for in the hr:man constitution. The elenents of this equipmenË
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(sensory and percepiuai- apparatus, memory apparaËus, some kind of affect

or at least affect-líke tension-discharge equipnentr) seem to be operative

from birth. It is apparent also, that individual variations in innate

equfpment are bound Ëo Ínfluence the quality of the rnore developed funcÈions

Ín trhich it laËer participates, so they nay be regarded as independent

sources of indivídual styl-es. Thus, it is Shapirots suggesËion thaË a

configurat,íon of innaËe psychologícal equipment imposes some form and

organization, however iíËtle differentÍated íË may be initially, on drives

and external stimuli and, in general-, on all psychological Ëensions. It

is most important to reaLize that thís innate apparatrrs imposes form and

organizaLion on the subjecÈive experíence of internal tensíons and

external sËÍnuli from the beginníng. Thus indivj-dual variations in such

equipment inply variations in the experíence of tensions and stínuli.

Further differences, such as dífferences in ?anticipation capaciÈyr and

the perceptual- equÍpmenË necessary for object recognition, also soon

become Ínvolved in the process of subjective Ëension organizaÈi-on, tending

ln one case to cause drÍve tensíons to be experienced in a more directed

form and, in anoËher case, ín a rnore diffuse form, and so on. To the

extent that Ëhere are innate organizing and fonn-gÍving configurations of

psychol-ogicaL apparaËus in Ëhe new born infant, he is not, as it \¡reie,

pureJ.y a passÍve agent and his behavior is not imme<iiately and totally

dependenË on biological drives or exËerna1 stimuli. To this exËent,

therefore, one can properly speak of the beginnings of psychologícal style,

of psyehological functionj-ng Èhat is a product not of drives and stirnuli

alone, but also of the mental organizing processes of an individual.

The nodffication, development,, an<t differenËiation of the rinitlal

organizÍ-ng confíguraËionf, Lhus, can be conceptualízed as proceeding

fmmediately under the inflúence of Ëhe external world 1t encounters as well
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as continued motivation. All- deve.l-opmental influences, including both

those that originate externally and Èhose that arise internally, are

lnitially organized accordíng Ëo the forms of functioning, the forms of

subjective experience, cognition, and the 1ike, Èhat prevail at the tine.

Development in oËher words, always proceeds through the existing forrns,

and these forms themselves always develop, as it r^rere, from the inside ouü,

always through transformat,ions and never addÍtively.

Shapiro points out qui-te emphaËical1-y that the considerabl-e signí-

ficance of innaËe psychological equipment for Ëhe orígins of psychologícal

styl-e in infanËs by no means necessarily Ímplies equivalerit or even

conparable signÍficance of innate factors for the fu11-y developed and

hlghl-y dffferentiated adult style. On the conËrary, innate factors, can

only be responsible for form tendencies of a very general and not a high.-l-y

differentiated or specific kind. In general, the more specific the style

feature, the less the innate responsibility for it. Shapiro posits as an

example of this influence the possíbility that sex differences may be a

resul-t of this factor. The fact that there is an overwhelmÍng predominance

of women among hysterical patÍents, whereas there is a relatíve predorninance

of men among obsessive-eompulsives could be. accounted for in Ëerms of

lnnate structural differences in mode of activity and cognitive attitude.

The next najor factor influential ín Ëhe development and formatlon

of specíflc cogniËive structures are the instincËual drÍves. Shapiro

points out that "there can hardly be any question about whether ínsËinctual.

drives influence the development of psychological style, but onl-y in whaË

ways and in whaË measure" (p.181). The unfoldíng of new drives i¿ith new

urges and rnotivatÍons, nerr potentialities of subjective experíence, objects

of lnteresË, kinds of acËi.vity, and modes of activiËy (of Eríkson, 1950)

certalnl-y have an'impact ón the exfsting fabrÍc or configuration of mental
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or9a-LllzJ,îg forms. Thus, a drive impetus is experienced not only in ter¡as

of specific external factors buË also according to the dímensions and

qual-itÍes of subjective experience imposed by such factors as t.ension

thresholds, degree of suckíng readiness (according to which scme Ínfants

seem to experíence t.ension in a more directed form as sucking tension,

¡shereas others give evidence of a more diffuse tension experience) and

the like. This process could be descríbed in essentially the same rvay for

later stages of drive development and later st,ages of maturation in general.

Later, in fact, when Èhe existing style of funcËioning is more clearly

defined, it is even more appaïenË that iËs further development under the

lnpact of fresh dri-ves depends not only on the nature of those dríves or

the nature of external circumstances, but also on its own nature, its own

susceptibilities for development. That ís, its development under such

impact consists of specíal differentiations of general style tendencies.

fhe last major factor.,consídered in cognit.ive development and

style characterization concerns the control and regulative funetion of

styles. As such, Èhe major consideration is that of rego funct,ionst r¡hích

are consÍdered Ëo be analogous to the initial organizing configuration in

so far as thaË stïucËure can be regarded as an ínitial tension-maintaÍ.ning

or control strucËure not, only in its threshold aspects, but also in its

organízing aspects. Generally speakíng, control may exist in the forrn of

a specific counterforce or restraining strucËure or it nay be an aspect of

an organizatío¡ of energy that accornplÍ-shes oËher results as well . Indeed,

restrainÈ and transfornation of energy are, in fact, necessarily linked;

no rest,raint of continuously supplied energy Ís possible without trans-

formation, and no transformatíon is possible v¡Íthout a componenË of

resËraint. The infant cones equipped for cert,ain modes of experiencing

and discharglng, that is, órganizíng tension however primitive these may
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as yet be. For insiance, he comes equipped to suck, r"'íth a psychological

treadinessr for sucking, and a treadinesst to respond to the nipple. If

thls innate rreadÍnesst is well established and if it is completely co-

ordinaËed r,tith certaín physical capaciËies and apparatuses, then what

woul-d otherwise be discharged in sucking, and v¡hat would otherwise be

experienced as a less differenËj-ated tension is experierrced in a more

dÍfferentÍated and direcËed form. To the ext,ent, that this occurs, one

may speak of this treadiness', that ís, the total psychological equipment

that allows for a more differentiated mode of experience and discharge, as

a tension organízing arrd tensíon maintainíng sÈructure. One may imagine,

in other words, that the infant who is better equipped in this way has a

relaËivel-y higher threshold for Ëension dÍscharge ín diffuse acËivity and

ls abl-e to f toleratet more"

Thus to summarize, when psychological organizíng equipmenÈ is

advanced and modes of functioning further develope<i and differentiated,

the lndividual condition is ad.vanced from oo" of relaËive helplessness

vÍs-a-vls drive tensions to one of greater intentionality, and relatively

dfffuse tension ís converted into intentional, direct,ed activÍty and

expectation. One aspect of this process nay be descríbed as the develop-

ment of a tension maintainíng capacÍty of capacity to resürain, postpone,

or control discharge. This increased capacíËy for control or restraint of

tension discharge occurs noË because of any infantil-e will po$rer, buÈ

because the forrn of tension has been ehanged; the exist,ence of antícipations,

exPectatÍons, and direcËedness has, so to speak, revÍsed the meaning of

control or restraint. To Èhe exÈent Èhat Ëension fs undifferenËiaÈed

(lacking ín subjective organÍ-zaËion, aim, or dírection) it seerns to be

essentlally unrestrainable and, to thaË extenË¡ imrnsdl¿te discharge in one

forn or another takes placê. 0n Èhe other hand, to the extent that tensÍon
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has been converted to or exists in the form of i.ntention, anticÍpatícn,

and directed activiÈy, it does not require further restraint, but will

¡¿lthin certain liurits, auüoraatically be maintained. From Ëhis point of

view, increased organizatíon of tension, increased inËentionality, and

increased capacÍty for Ëension-discharge-delay are all aspects of the sarne

Process.

Style and Defense

In conjunctíon 'v¡:iËh the development of this I tension maintaining

capacÍÈyr or capacity to restrain, postpone, or control dj-scharge ís the

slmultaneous developmenÈ of characteristic modes of defensíve operatíons

r¿hfch are a functional part of the partj-cular rstylesr. As such, this

relationship between sËyle and defense is of partícular importance to the

presenË i-nvestigatÍon; íf defensive processes are operative, they should

become manífest in the learning and retention of varÍous types of stímulus

materÍals.

Shapiro points ouË that Ëhe relationshíp between style and defense

can be described as being very interdependent; Ëhe índividualrs style of

functioning (e.g., thinking) characterizes defensive operations as well

as all oËhers and determines their particular shape. The logic for such

ari assertíon is readily obvious. If, as Shapíro assumes, defenses may be

regarded as tension controlling or regulative structures, then styles may

Likewise be regarded as reflecting regulative sÈructures. Thus, when an

affect, drive tension, or derivative, aceompanied by excessive disconfort

or anxíety, ls or threaLens to be experíenced conseíously, that experience

fs of such a sort, as to move the índividual, according to his style, to sone

tenslon reducing function. He is moved Èo some feeling, thought, and often

acË1on, one result (although not Ëhe only one) belng the elínínatíon from
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consciousness of Ëhe incipÍent, experience and lts attendant dLscomfort.

Viewed as such, there are t!'Io general features of the defensive process

that are readíly apparenË. FirsË, the process is one in which the

conscious Índividual actively participates, not by choice, but sinply by

being what he is. This is ín contrasE to the often popular tmarioneËËer

viewpoint thaÈ regards Ëhe Índivídual as passÍvely protected by defenses

from threatening or discomforting tensions. Second, since the process is

one fn which the partJ-cular and characterÍstic experience of a special

I tension automatically tríggers some characËeristíc tension reducíng

functlon, it is a process by whích a psychological state is self
'stabíl1zing and self-maintaining. Such a view can be seen as foLLor,rÍng

those, particularly Menninger (1963), who have argued for a homeostaÊic

understanding cf defensive processes.

In this frarnework, therefore, the defensive process may be regarded

as a'speci-al- case of the operaËion of the general style of functioning,

nanely the operatÍon of ËhaË style under special conditions of t,ension.

Insofar as any sËyle represents a tensíon organÍzing system iË nay be

said to have self-maintaj-nÍng aspects, that is, the capacity to organíze

unusuaL tensions in faniliar \.rays; under-condÍtions of speciaL tensÍon,

these self-mainËaining aspecËs become especÍally visible. It is possible

to describe these unusual- tensions in terns of thelr counterparts in

nomal experience, but.rËo the neurotic person, they are not equivalent t,o

normal experience. In each case, a stat,e of tensÍon is created thaË can

on1-y be experÍenced according to the modes of function in existence and

.can only move the índividual in some direction that will dininÍsh it. 0f
4.,

courser such a process does noË eliminate the underlying sources of the

particular tensíon but only prevent,s conscious development of it.

Shapiro presenËs Ëhree coroll-aries that folLow from, and more
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fu1ly outllne this view of defense. A consideraËion of Ëhese corollaríes

ís necessary if a more compre' lnsible grasp of defensive functioning ís t.o

be attai-ned:

1) The defensive process cannot be regarded merely as an

operat,i.on of specific drive-inhíbiting mechanisms since it involves Ëhe

whole drive t.ension and st,imulus organízíng style. on the contrary, if

Èhis vÍewpoint ls correct, the coumonly 1ísted defense mechanisms should

be susceptible Èo analysis in terns of the thought and atËenËion processes,

affeeË modes, and the like, Èhat are involved Ín then; analysÍs, in

other words, as aspects oï features of more general- modes of functioning.

2) Any defensÍve process, insofar as it is an aspect of the

organization of tension according to certaín forms, excludes from con'

sciousness not merely specific mental cont'-nts, but classes of mental

content, and subjective experience. It may be noted Ëhat Èhi.s fact has a

certain Ínplication for psychotherapy; the defensive process may be con-

fronted therapeutical-ly over a very great range of psychologícal content,,

lncl-uding the apparently rsuperficialt.

3) The defensive process is not, sÈrictly speaking, .an entirely

lntrapsychic process. Since it involves Ëhe whole style of functionÍng,

it lnvolves aË several points, the individualts relat,ionship to external

rea1lty. Thus, the neurotic person's mode of activity, including his

charact.eristj.c mode of communication as well as hís roode of apprehension

of the external wor1d, are all likely aË various tímes, t,o be essential

eLements of defensive functioning. Such a self-relnforeíng relatÍonship

bettreen defense, style and cognitÍon can be seen as operatlve in all of

Ëhe neurotic styles. It is only in a raËher thorough analysÍs of Ëhe

partlcuLar styles that the consÍstency in functionj-ng becomes manÍfesÈ.
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Shapirors ¡Neurotic Stylesl

Obsessive-compulsive sËyle. Shapiro points out that the obsessive-

compulsive style of funct,ioning Ís characteri-zed by three predominanË

Ëralts: (1) rigidity, (2) loss of reality, and (3) distortion of experiences

of autonomy. All- of these, Ëo varying degrees, illust,rate cerËain

dysfunctions in cognít,ive functionÍng and all describe a partícular style

of thinklng and behavior.

Rlgidlty Ís used to describe a characterist,j-c mode of attention

where Ëhe obsessive-coupulsive individual actively inattends to

or a different point of view. This is not to say that Ëhe att,ention j.s

vague; on the coritrary, it is quite intense and shows a characteristic

sharp focus. The obsessive-compulsÍ.ve concenÈraËes; in fact he seems

always to be concenËraËing and foeusing on minute detail. Because of

this, the obsessive-compulsive is unable to comprehend those aspects of

Ëhe world that require a more passíve and ÍmpressÍonisËic sort of

cognitive experience; that r¿hich is peripheral or incidental Ëo it,s

orlginal, intended focus of atËentícn, or that may not even possess a

clear lntention or sharp focus in the first place. For thÍs reason the

obsessive-compulsi.ve characteris8ically does not perceíve the ttonet or

raffectr of special social situations.

Dlstortion of experÍences of auËonony generally refers Ëo

motivational aspects of the obsessive-compulsívers behavior. Shapiro

polnts out that, for the obsessive-compulsive, self directíon i.s distorted

from lËs normal meaning of volltional choÍce and deliberaËe, purposeful

action Ëo a self-consclous directing of every acüion, to the exercise, as

if by an overseer, of a continuous r¿illful pressure and direcÈion on

hfnseLf and even, an effort to direct his or¿n wants and emotions at wi1l.

The obsessive-compulsive not onl-y ËoleraËes no interference wfËh hís or¡rn
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wfl-l-full direct,ion by others, but also, embarkeci on his deliberate course,

w111 tolerate no Ínterference even from hínself. Because of this he woul-d

aPPear to lack a spontaneity of behavior whích would supposedly hínder any

at,texnPt to alternate learning straËegÍes j.n an experimenËal sítuation.

Loss of reality refers generally to the obsessive-compulsivefs

characterÍstic preoccupation with minute technical detaÍl- and his loss of

the abilÍty to view Ëhe world in a general way. As such, it can be vieweci

as being another aspect or even a result, of hís intellectual and cogni¡íve

rlgfdity. Because of the obsessive-cornpulsivers narrow Ínterest ín techni-cal

signs and indicaÈors v¡hich prevent hÍm from seeÍng things in their real

proportions and recognizing the real substance of the world, there exists

the danger that as his perceptions and his paËhology become more engrained,

the minute derail of his perceptual experiences will in fact, become the

only substance of v¡hich he is aI¡Iare and he will function so1ely according

to thls subjective reality. Thus, what may be for the normal person an

insignÍficant det,ail in relation to the who1e, will be, for the obsessive-

compul-sive, sufficient reason to radically change his perception of the

whole.

Paranoid style. shapiro points out that the paranoid styl-e is

lntrinsical-ly nore severely paËhologícaI than the other three styles

consldered. It Ís the only one that,, in Íts more pervaslve and exËreme

foras, lnvo1-ves a psychotic loss of reality. CharacËeristically, paranoid

modes of functÍoning, ways of thinkÍng, Ëypes of affective experience, and

the like (even such specífic mental operations as projectÍon) appear in

many degrees of severity and, also, are uodulated Í.n a great many ways by

other facËors and tendencies. Aside from Ëhe dj.mension of severity,

Ëhere are, deseripËívely and quite generally speaking, tr^/o ftypest of

people v¡ho fall withÍn the category of this style: furtive, constricted,
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apprehensively suspicious índivÍduals, and rigidly arrogant, more

aggresslvely suspicious, megalomaníc persons. Of course, since these are

only two dífferentiations of a more general style, they are by no means

sharpJ-y disËinguishable. One can find represenËatives of a range of

severiÈy from frankly delusional stat,es to, perhaps, moderat,ely severe

character distortions in both categories. Both because of this and Èhe

fact that ín the present study Èhe subject,s investigated were members of

a tyPicaLly tnormal! population, the use of the term tparanoíd stylet r,ras

l-lnited to those paranoid condítÍons sometimes described as rparanoid

charactersr. These are essentially non-pathological indíviduals ín whom

such paranoid traits as suspicíousness are both pervasive and 1-ongsËanding.

Cogni.ÈÍvely, the paranoid character is characterízed by a

suspicLous moje of thinking whÍch is impressively rigid; rigid to the

extent, that the paranoid individual looks at the world with a fixed and

PreoccupyÍng expectation, and--searches repetiÈively for confirmation of

1t. Ile does not pay att,enËion to apparent facts, but instead, pays sharp

attenËion Ëo any aspect, or feaÈure of them or their present,ation that

l-ends confirmation to his orÍginal suspÍcious idea. In thís way it can

be sald that the paranoid does noË ignore data; on the conËrary, he

examines it quÍËe carefully and what is not relevant to his supposiËion

1s dismissed or dÍsregarded. The suspicious personts aËtenÈion Ís thus

a heavlJ-y bÍ.ased one; and as such, can be viewed as extremely rigid and

unalterable. It follows thaÈ sÍnce the paranoid can extracÈ whaË he vrants

from the stímuLus pat,Èerns surroundÍng hin, he thus can impose hís own

erroneous conelusions virtually anywhere. Thus, the paranoid person can

be at the same tlme absolutely right in his percepËion and absolutely rírong

1n his judgenent.

HvsterÍcal stvle. The hysterical style of cognítion, quite
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generally, 1s characterized by Èhe facÈ Èhat it fs impressionístic; it is

g1-obal, relatively diffuse, and lacking in sharpness, particularly in sharp

detaíl. The hysterical individual, therefore, tends cognÍtively ro

respond quiekly and is highly suscepËible to what is irnnediately impressi-ve,

striking or merely obvious. Shapiro ouËlines Ëhree general traiËs which

to hfun are crucÍal aspects of the hysterical rnode of cognition.

rhe first traiÈ considered is the hysterlcal incapacity for
persistent or j-ntense inËellectual concentration. It is pointed out that

the hysteric typicalJry arríves at solutions to problens by r,rhat one calls
thunchesr. ShapÍro emphasizes that for hysterical people Ëhe hunch or

the ÍnpressÍon is the fínal conscious cognitive product. Thus, ít is

often observed that hysterical people are relatively lacking in intellectual

curÍosfty and in general, that this style r-.i cognition is not consisËent

wlth sustained íntellecÈual curiosity.

The second manifestaÈion of Èhe hysterical style of cogniti.on Ís

fmpressionability. As pointed out earlier, impressÍonistic cogniËion

ordinarlly stops at the obvious or at Ëhat whj-ch is iromediately and easily

seenr and is not compatible with curiosity. The same impressÍonistic

character of this style of cognitj-on that makes for satlsfact,ion with Ëhe

obvlous or irnmediately apparent, also makes for great susceptibilÍÈy to

that whÍch is vi.víc, striking or forcefully presented. Hysterical

attention, in other words, is easÍly captured. As such Ít ís easily

int,errupted by transient influences and suffers from a general distract=

ab1l1ty.

The third traít concerning the hysterical mode of cognÍtion

refers to the nonfactual world Ín which the hysterical person lives. To

Put 1t most, simply, irysterÍcal- people are often renarkably deficient in

knowledge, in partlcular, factual knowledge. shapiro points out that:
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Thls lack of faeiuai detaii and sharp definÍtíon can hardly
be attributable to Ëhe operat,ion of the defense mechanism of
repression. rt ís noË a mat.ter of Ëhe exclusíon of specifÍc
ldeaÈionaI or emoËional contenËs from consciousness and does
not pri.ncipally have to do rvíth the contents of thoughË at all.
It is a form of cogniËion, although, Ëo be sure, it Ís a form
Ëhat is often 1ike1y to resulË in vagueness or diffuseness -
even barrenness - of clear, sharp thought cont,ent. (p.113)

Thus, the cognit.j-ve experience of the hysteric is an experience

not of sharply observed facËs end developed judgements, buË of quick

hunches and inpressÍons. As a result, 1t would appear that these

people are characËerízed by a hasty and insuffícient organízation, refine-

ment' and lntegration of mental content. To be sure, thís strikíng t.

fnhibition of cognition (the not tseeingt of thÍngs that may be obvious

to others) is undersÈandable in Ëhe light of this cogníËive styLe. Not

seelng a highly and uncomfortably eharged fact or, more accurately, noË

brlnging int,o clear, sharp focus of atËention Ëhat, which nay be dinly or

perfpherally experienced as uncomfortable is facíLitated by Ëhe general

absence of sharp focus or "iaãaiorr. Thus, one often noËices in an

hystericaL ÍndÍvidual, hints or suggestions of an unpleasant fact or

possibÍlity Idoven so conspicuously through Ëhe background of what he is

saylng that one finds iË difficult to believe that the individual hinself

fs unaware of it. But, in actual facË, he very often is, and ít Ís

exactly that failure Ëo tring such a thought eontent, which is, as it were,

on the periphery of attention, inÈo sharp focus of atÈentÍon ËhaË is

facllitated by this sryle.

Impulslve style. Shapiro poinËs ouË Êhat the distÍnctÍve quality

of the fimpulsiver subjective experÍ.ence revolves around an Ínpairment of

nornal feelings of deliberateness and intentÍon. It is manifested in the

nature of the experíence, for these people, of fimpuLsef or tirresistj.ble

impulset and in the significance of rwhimr in their mental lÍves.
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lyplcal-1-y it 1s an experience of havlng execuËed a significanL action, not

a trfvial one, without a clear and conplete sense of motÍvaËíon, decísion,

or sustained r¿Ísh. It is an experience of action, j-n other words, that

does noË feel completely deliberate or ful1y intended and in most

respects seens to approxinat,e the normal experience of rwhimt. As such,

impulsive actíon is bËhavior that is unplanned.

It must be emphas'ized that lack of planning is only one feature

of the impulsive style; there are oËhers. Observation reveals that

capaciüy for abstracËion and generaLlzatiort, and reflectiveness ín general

are all- inpaired. The fact is that the cognitj-on of impulsive people is

characterized by an insuffícíency of active ínËegraËive processes that is

comparable Ëo Ëhe insufficíency of integratíve processes on the affective

side. Thus iË can be viewed Ëhat Ëhe actual impaÍrment líes at the level

of cognitive functioning and thinking; there is an inability to

successfully integraüe perceptual data. Shapiro points out thaü j-n an

analysis of the normal pïocess of rjudgementt Ít becomes readily apparent

that in the Ímpu1-síve person mechanisms of judgement are either impaíred

or absent. TypÍcafly ii is not pertÍnent lnformaËion Ëhat is lacking or

unavaÍlab1e to the inpulsíve buË rather the active, searchíng attention

arrd organízing process that normally puts such information to use. If

cerÈain factors move the impulsive to quick act.ion, the nature of his

judgenent or, more accurately, hÍs substitute for judgement facilítates

such actÍon, allows it to tlook goodt to him, and al-lor¡s hiro to remain

oblivious to Èhe drawbacks or complications Ëhat would give another person

pause and night oÈherwíse give hírn pause as well. For this reason planníngt

concentration, logical objectivÍty, and reflectiveness in general are all

inpaired in Írnpulsive people; each of these requires a kind of cogniËion

for which the írnpulsive characÈer Ís not equipped. Planning, líke judge-
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ment, involves shiftíng attention among various possíbilít,ies and

directÍng attention not merely to rìrhat is ptriking or impressíve now, but

also to what night be important in the fuËure. In general, cognition Ëhat

is concrete is Ínevitably doninated by Ëhe present, and, in such cognition,

the signíficance of the distant future shrinks. Concentration irnplÍes

sharply focused, susËained attenÈion and intense examinaÈíon; it is

lnpaired whenever the characterisËic mode of cognition ís passively

responsive to and, therefore, dísËracted by the next striking thing that

comes along. Reflectiveness, in general, implies turnÍng over a situation

1n onets mind, again an active shifting of at.tentÍon now to this aspect

and now Ëo Ëhat. Sinilarly, objectivity (or what is sometimes called the

capaciËy to rËake distancer) requires attention that is directed not only

to vrhat is immedÍately ínËeresting, striking, or relevanË Ëo the concerns

of the observer, but also to what is significant in a more gêneral or

more pernanent sense. In all of these, aT¡rareness is domÍnaËed by Ëhe

imnediatel-y-strikíng and personally relevant, that is, by that which is

relevanË to the need or impulse of the moment.. The Ímpulsive person

does not search further, he does not ttake distancer, and his awareness

of long-range or 1ogical1y ,*norrroa considerations is linited. Such a

mode of cognit,ion cannot stabilize against speedy action on a whim or

Ínpulse; on the contrary, it serves the irnrnediaËe whim or Í-mpulse. This

is so because from the viewpoint Ëhat such cognition provides, Ëhe worl-d

can only be seen as discontlnuous and inconstanÈ; a series of opportuniËies,

t,emptat,ions, frustrat.ions, sensuous experiences, and fragmented impressíons.

Style and Cognition

ShapÍro emphaslzes that Ëo the extent an indívidual is characterized

by any one specific style, that indívidual is racËiver wiËhin that neurosis
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and actívely partícipates in his neurosis and functions according to i.t, in

a way that sustaíns its characËeristÍc experiences. trrrhat the neurotÍc does

a¡rd the special way in which he does 1t, his conscious attitudes and the way

he sees thíngs, are essentj-al functional parts of the neurosis. IIe seems

to think in such a T¡ray and his atËitudes and inËerests are such as to

continue and susËain ifre neurotÍc process and to make the characterÍstÍc

neurotic experiences inevitable, hor,rever discomforting they may be. Thus,

in general, the neuroticfs attiËudes and interesËs wÍ1l be of a sort that

guaranËees Èhat the next neurotic act (whích from an objective standpoÍnt

may sustain and cont,inue the neuroËic process) wíl1 appear as the only

plausible next thing to do. This is not to say, certainly, that he does

thls by choice or that he can be talked out of it,. It siurply says that

his tmake-up' and the way he sees thÍngs (about which he has no choice)

move him to fee1, think, and do things that continue the neurotic

experience and are indispensable to it.

Because of this; Ëhe fact that the neurotic person is not merely

a victím of hístorical events but rather his way of thínkíng and his

atÈítudes (cf. rstyler) having also been forrned by that history, are noÍI

Í-ntegral parts of that neuroÈic functioning and move hj-m to think, fee1,

and act. in ways Ëhat are índispensable to it, emphasizes the importance

for the psychologist of arriving in some r,Iay at a means of ínvestigating

the neurotlcrs rcognitive sËylet which determj-nes his functioning.

Shapiro, ín fact, points ouË the importance of such invesÈigation:

Careful sËudy of the styles Ëhemselves and a cl-earerr more
detaíled pict.ure of the fonas of cogniÈion, actívity, emotional
experience, and so on, Ëhat characterize various pathological
conditions Í-s, I am convinced, an indíspensable prerequísite
to an understanding of origins. (p.15)

Of inportance to the presenË study is this postulation of an

underlyÍng cogniËive structure which determines the functioning of all
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lndÍviduals. If as Shapiro assumes, the type of neurosis one develops 1s

a functlon of the cognitive structure or rgtyler of that individual Ín
rnormal-r l-ife (before the developmenË of the neurosis) then it is possible

t'o see that al-1 Índividuals, whether pathological or riot, are characterized

by specific modes of functioning. As such, each style can be viewed as a

r¿rnge includíng both the normal and c1ínica1 populations. The differences

withÍn rstylesr therefore would be differences in degree and an inËensive

lnvesÈigation of the rstylesr found in a tnormalt population should yíeld

qualitatively sínilar results to an investigation involvíng a tneuroticf

population. The only differences should be of a quantitaËive naËure;

typically the neurotic population r¿ou1d shor,r a greaËer degree of

dffferences between rstylesr than Ëhe tnormalt populaÈion.

Learning as an IndÍcator of CogniÈive Functioning.

In hls discussion of Ëhe fhysterical sÈy1e' Shapiro points out

the value of learníng techniques in the analysis of neurotic I eogniËive

functi-oningt. Because of the exísËence of perceptual and attentional

preferences in each of the neurotic styles, Shapiro posits that the

qual.itíes of memory and Ëhe condíËj-ons of forgetting should be closely

related to the mode of prior learníng and attentlon and thus to the

specific styles. Therefore what he is suggesting is a twofold relation-

shíp between recollection and orÍgi-nal cognition. The first aspect of

this rel-atlonship consists sÍnp1y in the fact that original- cogníËion,

including the organizaËion of the cogniÊive data aË Èhe tine, provídes

the maÈerial on which the recollection must draw. IIe emphasizes Èhat

recollection certainly need not and hardly can be identical in its

contenË wiÈh the original cognition, buË, on the other hand, it certainly

must be linited by it. The second aspect of the relatíonship posits Ëhat
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the process of recollection-- Ëhe organizíng and assembling of memorÍes

and the concentration of atËentÍon Ëo them-- is directly related to the

style of the original cognitive process. Thus in both learning and

memory, the rcognitive styler is having a dramatic effect.

A very simílar point of view regarding cognitive functíonÍng has

been put forward by Neísser (L967). An analysís of his system provides

much support for Shapiro's interpretaËion of cognitÍve dysfunctioning as

the underlying causal mechanism involved in neuroËÍc disorders.

Neisser (L967) emphasizes as a basíc tenet of his approach that

the world of experiences is produced by the man who experiences iÈ.

trrrhatever we know about realíty has been rnediated, not only by the organs

of sense buÈ by complex systems which int,erpreË and reinÈerpret sensory

lnfornation. As such, boËh perception and memory are constructive acts,

organized in ways that correspond to the structure of these acts. Thus,

ín such a system, Ëhe tmemory traces t are noË dormant copies of earl-ier

experieneee, somehow aroused ínto conscíousness from tíme to Ëime. Stored

lnfor¡nat,ion is never aroused, iË is only used, just as sti-mulus

information is used in the act of percepËion. One does not see objects

sinply because Èhey are there, but after an elaborate process of construct-

ion (whÍch usually i-s designed to make use of relevant stimulus infornation).

SÍnilarly, one does not recall objects or responses simply because traces

of them exist in the mind, but after an elaborate process of reconstrucË.r'on

(whlch usually makes use of relevant stored Ínformation).

Other facËs also tend to mediate between the object and its cenËral

processing. Neisser poínts out thaË when we first perceive or imagine

scnnething, the process of constructlon is not liníted to the object itself.

lle generally build, or rebuild, a spatial, temporal, and conceptual frane-

r¡ork as we11. These frames of reference can be thought of as a higher
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level of cogni-tive consËrucËíon. At the lower levels of analysi-s Ëhe pre-

attentlve processes (attention and guided movement) function to dellneate

unlts, provide parËial cues, and conËrol sÍnple responses; at the nexË

higher 1evel focal attention builds completely structured objecËs or

movements, one at a Èime, on the basís thus províded; and on a higher

Level still, the baekground processes build and mainËain schemata to which

these objects are referred. Thus, as ís outlined, the funcËionÍng of our

cognitive schemaËa or structures involves a very active buil-ding and re-

buílding of sensory data. Because of this, the occurrence of individual

dífferences becomes a rule, and thus, the occurrence of part,icular

tstylesr highly probable.

Nel-sser points out thaË cogniËive structures play a parËícularly

signÍficant role in l-earníng and remembering. It ís easy to see why Ëhe

schemata control the fate of any sËored informaËÍon; they are themselves

ínformation of a sinilar sort. Because cognition is constructive and the

process of-construction leaves traces behind, the schemata themselves can

be viev¡ed as such constructions, elaborated at every moment Ín the course

of attentíve activÍty. Recall ís organized in Èerms of these structures

because the original experiences were elaborat,ed in the same terms. It

seems logícal, and ís the basic underlying ratíonale of this paper, that

ff cognitive structures can facilitaËe reca11, we should be able Ëo work

baclcwards from observatÍons of recall Ëo learn somethÍng about t,hem.

Thls aim, ín particular, has been extensívely pursued in recent

sÈudies of clustering and word-associatj-on. In a method described by

Bousfield (1953), for g¡ample, subjects hrere asked to memorize a lis.t in

whfch all of the words belonged to certain categories, but are presented

in a randomized sequence. The order of recall is left to Ëhe subjectrs

own díscretion, and thus can reveal a good deal about the rsubjective
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organizaËionr of the infornation involved. The typical subject recall-s

flrst a cluster of words from one category, then some from a second group,

a¡rd so on. Other research (e.g., Tulving , 11962) shows that this effecÈ

occurs even when the material has not been specifically designed Ëo

encourage eategorization.

It must, be ernp'irasized that while cognítive sËructures make recall

possible, they also have some negatíve effect.s. By necessÍÈy Èhey tend to

introduce bias and distortion inËo boÈh Ëhe initial eonsËruction and the

later reconstructíon. DocumentaËion of these changes make up the bulk of

Bartlettrs (1932) Remembering. They also have been sËudied in rnore

convenËional experimenËa1 situations (e.g., Postman, L954; Waly & Cook,

L966), however, these results have failed to be replicaËed.

Because of the nature and funct,íoning of the cognÍtive sËructures,

NeÍ.sser, li-ke Bartlett (1932) was faced wiËh Ëhe problem of explaining how

Ëhe cogniti-ve schemata selects and uses the stored ínformati-on. Sínce

the schemata by definition cannot do thís selecting, and relying on

experímentäl evídence (YnËema & Trask, L963), he (Neísser) postulaËed

a hígher 1eve1 daËa processing mechanism which can i-ntervene as a retrieval

agent. The importance of thís postulation Ín relat,ion to Shapirors

concepË1on of rstyler Ís quite sËrikíng. If we assune that human rnemory

stores infornation about processes rather than contents, menÈal activÍËíes

can therefore be learned, and may in fact be the only Ëhíngs that are ever

learned. 't{íth Ëhe executive mechanj-sm directly bearing on all primary

and secondary processÍ.ng at the lower levels, it becomes obvious ËhaË

characËeristíc modes of perceíving, learníng, and remembering would appear

to be the rule in hr¡man functÍoning.

Evidence from other areas (e.g., personality) has also led

lnvestlgators to conclude that people show characteristic, self-consÍsÈenË
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ways of functionÍng in thelr perceptual and inËellectual activities. As

earl-y as the late 1940's major approaches ênd theories had been developed

to accounË for regularíties ín hunan functioning. Fírst introduced by

Kl-ein ín L949 the term r cognitive control prínciples t t^ras conceíved of

as a type of ego strucËure which is an essential attribute of personality

organízation and whích controls certain aspects of adaptive behavior.

These tprincÍplest were presumed to emerge in the course of develoPmenË

as mediatíng structuïes that take Ëheir form from drives, from

consÈitutj-onal characteristics of the relevant ego apparaÈuses, and from

the adaptive problems the índividual had encountered.

Gardner, (1960) summarized the research on the five rnajor conËrol

principles which had unËí1 that time predominated; l-eveling-sharpening'

equivalence range, scannÍng, constricted-flexible control, and field-

arËiculation. He pointed out that all of the studies indicated that each

of the controls is evident in a varíety of siËuations which are 1-ínked by

generícallp sinilar adaptive conditions and requirements. It was

emphasized thaË although Èhese princi-ples of reality conËact are, in

adults, relatively stable and enduring aspects of cognition, they are'

however, capabLe of notable temPorary variaËíons under the impact of

lntense need, anxietyr Preoccupation, etc.

In the same year, Gardner, Jackson and Messíck (1960) attempted

to expl-ore the relatíonships beËween the cognltíve control princíples and

intellectual abilitÍes. Their results showed the clear rnulti-dÍmensionaL

nature of cognition at the Ievel of organizatio¡ represented by control

princlple constructs. In correlational and factor-analytic terns, Ëhe

measures used to represent different conËrols appeared rernarkably

independent of each oËher. The major theoretical contribution of Èhe

sËudy derived frorn the cLear evidence Ëhat intellectual abilities and
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cognitive conËrols are not isolaÈed aspects of cognitive organization

but are nutually interrelaËed. the arbitrpry distincÈÍon that had someËímes

been maÍntaíned between intelligence and the broad-scale organization of

cognitlon was thus deemed as ínappropriate. However, it is emphasized

that not ,a11 cognitive conÈrols are necessaríly relaËed to inËellectual-

abflities.

Kagan, Moss and Sigel (1961) in their invesËigaËion of I concepËual-

lzationf point out evidence for the existence of "cognitive sty1e, a term

that refers to stable individual preferences in mode of perceptual

organlzation and concepLual categorization of the ext,ernal environment.rt

Their result.s showed that there exists a strong association between the

way adults sorted hr¡man figures and varied aspects of theÍr behavior,

be ft association Ëo words, organizatíon of words for cosmitment to memory,

interpretatíon of ink blots or pieËures, or speed wíth which a subject

lifts hÍs hand from a telegraph key. In a later paper (Kagan et al, L964)

Ëheee same -authors aËtempted to correlate conceptual style wíth relevant

personalJ-ty variables. Their results suggested that for men at least,

different concepËual styles are associated wíth an Íntrospectíve

attitude and the non-repression of conflictful ideas.

More recently Davis (1969) both methodologicall-y and develop-

nentally investígaËed the concept of rcognitive styler or as he states,

ttthe way Ín which an individual perceives, categorizes and labels

realityrr. His results emphasize the possible mÍsconcepÈíon of viewing

an individualrs cogniËive style as a unitary process, or a single

preference, and suggest the value of consídering the pattern of cognitive

styJ-es in research. He points out Ëhe need to reconsi.der the nature of

these styles.

Thus, it appears t,hat there is much evídence from various areas



whlch would tend to supporË Shaptrots conceptualízation of rcogniËive

stylesr. Because of the crucial role that learning plays in cognition,

Ít would seem both logical and of value to investigate the functioni.ng

of these different styles, if in fact Ëhey do exist, by gíving a standard

verbal learnÍng task to varíous caËegorÍ.es of individuals who are

characterized by specific rstylesr of funcÈioning. In Ëhis way would it

be possÍble t.o work backwards from the observed perfonnances on a

learnlng and retention task to arrive at some conceptualization regardÍng

the functioning of the cognitÍve structures of different fËypes' of

lndividuals.

29
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Hypo thes es

It was hypothesized thaË because of the differences in learning

materÍals that \dere presented and the learning strategies that vrere

employed over both an inrnediate and delayed retention period, there

would be observed a characteristic differential responding between

subject groups on both the learning and reËenËíon Ëask. The dífferen-

tÍal responding, it was assumed, wouLd be a result of the functioning

of the different rstylesr of the subject groups, since each were

characËer Lzed by specífic perceptual and learning modes. Any aËtempt

Ëo predict the direction of the findings was avoided; since Ëhe study

r¡las essentiaLly exploratory, the adoptÍon of the null hypothesis seemed

of most va1ue.
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Method

Sub Í ects

Because of difficulËies thaË arose concerning the availability of a

IneuroËic popul-ationr of the size and structure demanded by the present study

the experimenter (E) chose to adopt a more practical sErategy of subjecË

seLection and employ only subjects (S) from a Inormalr populaËion. Because

of the apparent correl-ative significance between pgrsonaÎity attributes and

nany aspects of cognition, it was decided Ëhat a categotization of Srs

according Ëo specific 'stylest or cognitive funct.ioning couLd be obtained

through the emploJ¡menË of a personality inventory Lhat was sensiEive to Ëhe

different tstylest of cognitive functioning. For this reason, the Person-

a1.ityResearchForm(PRF)(Jackson,L967)wasse1-ectedasapre-

experimenËal screening device. In this way it T¡ras possible to identify

lndividuals who demonstrated specific patterns of trait clusterings thaË

ríere assumed t.o be represenEatíve of thetstyl-est Ëhat Shapiro had described.

Thus, of four hundred and fifty (450) students who were adminisËered

the PRF, nineËy-six (96) were chosen to participate in the experiment.

These 96 Srs rtere chosen to be a member of one of Èhree groups:

1) Group Err consisËed of. 32 !s who showed the highest scores

(scored greater than 1 standard deviation above the mean) on certain pre-

scribed PRF subscales. IË was assumed Ëhat.a high score Índicated the

rexistence' of cerËain specific 'stylest among the members of this group.

2) Group E, consisted of. 32 S's who showed the lowest scores

(scored greater than L standard deviation below Ëhe mean) on the prescribed

PRF subscales. It was assumed for the purposes of this experiment thaË a

low score indicated one of Ëwo thíngs: eiËher Êhere hras an absence of any

of the particular tstylest that were being investigated, or there v¡as the

tpresencer of a 'stylet thaË r,ras operatíonally in juxtaposition to the



32

rstylest under investigaËion. Results from group E., were compared with

Ëhe resulËs from the other groups in an attempt to arríve at sone under-

standÍng of what generally rías operaÈive in theír learning and Ëo what

rstylest they most closely resembled.

3) Group C, was the control group and consisËed of Ëhose Srs whose

scores on Ëhe prescri-Ëed PRF subscales fell abouÈ the mean (were wiËhin

1 sËandard deviation above and 1 standard deviaËion below the mean). It

was assumed that Ëhis group shor¿ed neiËher a preponderance nor tlack oft

¿rny one of Ëhe parËÍcular f stylesr.

Because Ëhere was r¡iËhin each group an analysis of Srs according

to their rating on Ëhe four (4) basic tsËylest that r,rere under invesËígaËion

(obsessÍ.ve-compulsive, hyst,eric, paranoid, and irnpulsive) Ëhere was

therefore wíthin each group of 32 Srs, B Sfs represenËing each rsËyler.

Thls allowed for comparisons of cognitive functioning noË only between,

but also wÍthin Ëhe Ëhree groups. The composiËion of Ëhe subject

population is illusËrated in Figure 1.

OB S E S S IVE- COMPI]LS IVE
N=24
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N=24
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N=24

IMPiILSÏVE
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4
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4
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Figure 1 Desígn of Subject Composition.
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Only those Sfs v¡ere chosen who had never participated in an

experiment of this type; thus, all Sts \.rqre assr¡med to be naive as to

the purpose of this experiment. The Srs rrere drawn fron both the summer

school and regular student populaÉions at the University of Manítoba.

Their mean age was 20 with a range frorn 18-21. To Ínsure Ëhat a1l- Srs

possessed approximately the same language habits, only Ëhose who spoke

Englísh natively were allowed to partícipate. Because the desígn of the

experimenË was a rnrithin S design, subseËs of 16 Srs Ín each of the E and

C groups received a counter balanced presentation orderíng of Ëhe

experimental- task. In al-1 groups Èhere \Àras an aËtempt made to conËrol

for both age and sex influences Ëhrough a count,erbal-ancing among subject

cel1s.

Apparatus and Material

Measuring Instrument. Because of the need to administer a

screeníng device ËhaË was sensitive to the dífferences between the four

rstylesr ínvestigated so thêt individuals could be accurately evaluated

and categorízed according to cognitive functíoning, ít was decided to

enploy the PRF. Not only is the PRF prinarily focused upon aïeas of

normal funcËíoning, rather than upon psychopathology (it was designed for

use among coll-ege students) but it also gives measures on many traits

which, at least descriptÍvely, appear very representati-ve of the Part,icular

rstylest that Shapíro describes. The value of employíng such an instrument

was readily apparent; even though it rnight not have al-lowed a

categorization of individuals that, was exactly identical to that of

Shapiro, it still allowed for a categorízation int,o specific rstyl-esr or

modes of cogniËive funcüioning. As such, dífferent fcognitively

funetioningr groups were still able t,o be identified.
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Certaln subscales of the PRF seemed to describe very closely the

tstylesf that Shapíro identifÍes Ín his NeurotÍc gtvl-es. From both the

fdescrÍ-ption of a high scorer' and Ëhe fdefining traiÈ adjectívesr thaË

Jackson provides for each of the PRF subscales (descripËions of all the

subscal-es are gíven in appendix l-) sirnilarities betv¡een Ëhe descripËíons

given by Shapiro and the selected PRF subscales were readily apparent,.

In conjunction with this, correlaËional data provided by Èhe inter-

correl-ation matrix of the PRF normative sample (Jacksonr p.31) enabled

Ëhose subscales rshich thang togeÈherr and as such more completely describe

a tstylef to be idenËified and evaluated. Adopting as a críterj-on a

correlatlon of .50 (therefore accounting for 25 per cent of the variance),

the fol-lowing scales rrere employed in an attenpt to ferret out the

different rstylesr:

1) Obsessive-compulsive. The cognítive structure and order scâles

were used as measures of the obsessive-compulsive rsËylet.

2) Impulsive. The impulsívÍty scale was used as represenËative of

a measuïe of Ëhe ÍmpulsÍve tstylef.

3) Hysteríc. The change scale was used as a measure of the rhysterical

styler of functioning.

4) Paranoid" The defendence and aggression scales were used as a

measure of the paranoid rstylet.

Jackson (L967) points out thaË factor analytic resulÈs have

suggested a convenÍent basis for organí-zing the characËerisËics measured

by Èhe scales into a number of superordinate cat,egories. From these

results iÈ can be seen that all of the scales used in the present study

efther are classified as measures of iurpulse expression and control or

measures of degree and quality of ínterpersonal orientation. An outli.ne

of these groupings is given in Appendix 2. From ÈhÍs, and especially fron
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the fact that three of the four I styles t are represented by scales ín the

tmeasures of inpulse expression and conËroLt grouping, the exísËence of

cogniti-ve control structures wiËhin the scales investigated r,Âras suggested.

ExperimenËal Task

The experimental Ëask employed ín Ëhe present study was desÍgned

specifically in an attempt to arrive at some undersËanding of the

different cognitive functioning that is involved Ín each of the four

groups i:nder study. As such, a verbal learning task was designed which

aLlowed for a variable reaction on the parË of the subjecËs on varíous

levels of learning and reËention. An atËempË was made Ëo employ

techníques and maËeríals thaË rrrere sensítive Èo the differences j.n the

cognitíve functioning peculiar to each tstyler. For this reason, each

level of learning matería1s, learning meËhod, and retentíon period allowed

for perfornance on at least two levels; in this way, individual

dÍfferences in functíoning \¡rere allowed to be expressed. Because Ëhe

design of .the experiment r^ras a within-S design (every S experienced all

conditions), it was hypothesized Ehat individual Srs, functioning according

to their own peculÍar cognitive prínciples or fsËyle' would be pre-

disposed to perform in specific and characteristic ways to the different

' condítions and maËerials.

The verbal learning task eurployed consisËed of two lísts of

picture and word paired-associates (PA). The pictures and rnrords differed

on the concreteness-abstractness dimension, and the subjecË r,ras liniËed !

to tr.ro specíf i-c learnlng strategies, either inagery (I) or repetÍtion (R) .

The concrete-abstract dimension. Concreteness (C) has been

found Ëo correlate rn'íth performance in experiments on free recall (Dukes

' & Bastlan, 19663 01ver, 1965; Stoke, L929; Paivio, 1967) recognitíon
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memory (Gorman, L96L; Janpolsky, 1950; olver, 1965), short Ëerm memory

(Borkowski & Eisner, 1968), paíred-associate learníng (EpsÈein, Rock, &

Zuckermann, 1960; Paivio, L965; I{innick & Kressel, 1965), associaËive

speed (Paivio, 1966; SuriËh & Harleston, L966; Yuílle & PaivÍo, 1968),

perceptual selectivíty and recognition speech (Borkowski, Spreen, &

Stutz, 1965; R:iegel & Riegel, L96L; Spreen, BorkowskÍ & Benton, 1968) 
'

and physiologícal indices of arousal (PaivÍo & Símpson, 1966; Sirnpson &

Paivio, L966; Snith & Harleston, f966). In an attempt to arrive at an

adequate understanding of these findings, Paivio, as early as 1963 had

hypothesized that stÍmulus-term-concreteness was facilitatj-ve Ëo PA

learning because of the superior capacity of concrete (as compared Ëo

abstracË) sËimulus norms to evoke sensory images which could funcËion as

S-R medÍators (Spiker, 1960; Reese, 1965; Smith & Noble' 1965). One

possible irnplicaËíon of this speeial effect of concreteriess for the present

study was that it inplied a nultistage coding process (cf. McGuire, 1961)

Ín r.rhích stÍmulus and response terms are encoded j-nto nonverbal images

durÍ.ng their paired presenËation. On the recall trials the sËimulus term

could presumably acË as a cue for the compound image, which can be decoded

to yiel-d the appropriate verbal response. It seemed Ëo Ëhis E thaË if

a multistage codíng process was in fact operative, differences in perform-

ance between the groups studied eould be explained in terms of this

cognitÍve dimension

For this reason, in an attenpt to ferret out any group differences

in Èhe abÍlity to encode stimulus materials, the learning materials

enpl-oyed (picture and word paired associates) in Ëhe presenÈ sÈudy

differed along the concreteriess-absËracÈness dimension. Using as a guide-

l-Íne the concreteriess, imagery, and meaningfulness values presented by

Palvio, Yuil-J-e, and Madigan (1967) iË was posíted that by holding both the
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imagery and meaningfulness values consËant, while enploying only those

items r*rhich scored eiËher high or low on the concreteness scale ¡ any

effect of word concreteness on J-earning and retenËÍon among the groups

studied could be arrived at and evaluat,ed. It r¡ras assumed that because

the groups investÍgated differed on Ëheir focus of attention, (as a

resul-t of their different cognitive functioning) concrete items would be

more easlly learned by particular groups than abstracÈ items, and vice

versa. For example, the fact that obsessive-compulsives concenËrate on

minute, technícal detail rnrhereas the hysteric is characterizeð. by a

global functionj-ng would seem to indícate that these groups would show

preferences tospecific types of stimuli, Èhose which are either concreLe

or abstract.

The use of pícËures and words. The employurent of both pÍcEures

and words as materials to be learned was a further attempË to íntroduce

varíability into Ëhe experiment in order to observe dífferential

functÍoning betr,reen the groups. Evídence from experímenËatíon on tnormalt

populations has shown a consístent supeïioríty of retention for pícËures

as opposed t,o words, (Yarney & Barker, L97L; Epstein, Rock and Zuckerman,

i-960; l{imer & Lanbert, L959; Kaplan, Kaplan & Sampson, 1968). Even

though Èhe expl-anaËions for this finding have been quite varied, the

najoriËy of them are in Èerms of encoding and retrieval processes. For

ÊhÍs reason, it seemed logical to offer the subjects tl,'ro learning materials;

ff different sËyles Ëhat vary,with regard to focus and breadth of attenËion

are funct,íoning, a differential responding to either pictures or words

seemed most probable. The fact ËhaË the píctures and words employed

varied on their concreteriess and abstractness added greater importance to

the dirnension; it aided greatly in locating the functíonal attribute of

the stlmulus material whfch was peculiar to the specifíc rstylesr.
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Learning by imagery and repetition. Once again, it was posíted

that because of the inËroduction of two learning techniques or st.rategíes,

vari-abilíty would be introduced which would alIow for a di.fferentíal

functíonÍng by the specific groups. IË is generally accepted that the

maJor effectÍve psychological attrj-bute underlying linguistic abstractness-

concreteness is inageiy (laivio, 1963, 1965). Because of their consisËent

associaËion with specifíc objects and events, concrete nouns are assumed

to be partícularly effective st,imuli for the arousal of sensory ímages,

v,rhich are víewed in this conËext as conditioned sensations (cf. Mowrer,

1960). In support of this are the findings that concrete nouns exceed

abstract nouns in imagery accordÍng to rating scale (Paivio, 1965),

reaction time (Paívio, 1966) and physiological evídence (paivío &

Slmpson, L966; Simpson & Palvio, 7966). In addition, rated imagery

scores of stirnulus members have been found to correlaËe posíËively with

PA learning even with intra-paír concreteness G) and meaningfulness (M)

controlled (Paivio et al, Lg66). Because of the differences between the

groups re¡jarding rigidity of aËÈenËion and learníng, Ít was assumed that,

the use of eiÈher an imaginal mediatíon technique or meïe rote ïepeÈition

woul-d have differenÈ funcÈional effects on the performance of the

particular tsËylest. In additÍon, any interacËion within particular tsËylest

between imagery and concreËeness could be evaluated; any differences both

between specífic rstylesr and between the tstylesr and Ëhe normaËive data

could be traced dírectly to differences in cognitive funcÈíoníng.

' In conjunctíon \,rith this were the inËerpretations placed upon Èhe

consistent finding ihat i-nagery is superior to repetitíon as a learníng

strategy; ÍnvesËigators have offered as an explanation a multiple storage

concept of meuory (faivío & Madigan, 1968). In particular Schnorr and

Atkinson (1969), by manÍpulaËing both nethod of learning (ínagery vs.



39

repetitton) and recall conditlon (eued or non-cued) concluded that Srs

are able to enploy two different encoding .strat.egies concurrently during

Èhe presentation of a single 1ist. Using as a model the ShiffrÍn-

Atkinson (1965, 1968a) memory model, they posited that Ëo be able to

alternate learning sËrategíes as such ínplies the functioning of different

memory st,ores (see Schnorr & Atkínson, 1969). It seemed thaË to apply such

an interpreËation in terms of nultiple eneoding, storage, and retrieval Ëo

the results of the presenË study would be of greaË value. If there were

differences between the groups in terms of aÈtentional processes and

flexibility of aËtention, these differences would resulË in differential

encoding and storage among the specífíc tstylesr.

Performance in ímmediate and delayed retention. The emplolrment.

of the inmediaÈe and delayed reca11 dimension was designed Ëo be an

i.mportant technique in arriving aË conclusions regarding the degree of

assirnilation and íntegraËíon that Ëhe learned materials had undergone

both during- the learning trial and beËween Ëhe first recall trial

(lmmediate reËention) and recall one week laËer (delayed retention). IË

r¿as also an importanË technique in investigating whaË had appeared as.

functional in iromediate learning as opposed to vøhat vras acËual1y being

learned and encoded. If, as Neisser (L967) hypothesÍzes, whaË is re-

called is a function of the cogniËive strucËures used to encode the

stimulus material, íÈ seemed ímperaËíve Ëo study both ínmedj-aËe and

delayed retencion if an understanding of Lhe functj-onal cognitive

sËrucËures r{as to be arrived at. Shapiro also recognizes this relationship.

Ile points out:

The ffrst aspect of this relationship consísts sinply in the
fact that original cognition, including the organLzation of
the cogníËive data at the time, provides the materÍa1 on which
recollection must draw. Recollection certainly need not and
hardly can be j.dentical in its content wiËh Ëhe original
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cognitÍon, but,, on the other hand, iË certainly must be
linited by it. (p.110)

Thus by investÍgating the recalled *aterial of the different groupsr any

differences observed could be attributed to dífferences in the cognitive

structures and strategies enployed.

The employment of two lists. The use of two lists again rÁras an

attempt to introduce variabiliËy inËo the experiment in order to see if

there would be differenËial functioning. And yet, the emplo5rment of two

lists has oËher important, Ëheoretical ramifÍcatj-ons. PaÍvio and Yuille

(1968) and Yui11e and PaivÍo (1967) found that in multiple list learníng

trlals Ëhe effecËs of instructions on how t.o learn Ëhe materials (either

inagery or repetiÈion) were soner,/hat Ëransient, in Ëhat by the third trial

(third 1isÈ; each trial ernploys a differenË list) Ëhe roËe repetitÍon

group was performing as well as the mediation groups. Their explanaËion

of this effect was simply that S I s do noË in facË consistently fo11ow

lnstructíonal sets if the suggested straËegi-es are inefficient for Ëhe

type of materíal beíng learned. More recenËly Schnorr and Atkinson (1969)

investigated this phenomenon in more depth. They also found evidence for

a learning strategy shift within the 'repetítion learning Srsr as the test

proceeded. In conjunction with Ëhis, theír added finding that list 1,

although being more poorly recalled ín irnmedÍate retention, qras better

recaLled than list 2 in delayed retentíon. These findíngs suggested to

Schnorr and Atkinson ÈhaË in fact vrhat was happening was Ëhat Ëhere vras a

dífferent storage process operative during list 1 study Ëhan during Èhe

study of subsequent lists.

The irnportance of ernploying two lists in the present sËudy seemed

readiLy obvíous. If there is a sÊrategy shift wíth a resultant ehange in

the operatíve st,orage process, such changes are a functíon of Ëhe
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ladlvÍdual's cognÍËive funcÈíoning. If, as hypoËhesized, the different

groups under study do dÍffer cognitively, this difference should be made

nanifest in Ëheir performance on both lists over inmedíate and delayed

retention periods

In order to arrive aË Ëhe tv¡o lists that were used as the

learning materials in Ëhe study, there \ras constructed Ëwo lísts of 32

noun paÍrs each, which were selected from the Paivio, Yuille and Madigan

(L967), concreteness, imagery, and meaningfulness values f.ox 925 nouns.

(The two lists enployed are outlined ín Appendix 3A and 3B). The

crlteri.on for selecËion was that for each word used the imagery value

was greaËer than 5, the meaningfulness value r^ras greaËer than 6, and Ëhe

concreteness value was eíËher greater than 6 for the concreËe nouns or

less Èhan 4 for the abstract nouns. Since the mean values of I, C, and M

Ín the original (faivio) list were as fo11ows, 1=4.97, C=4.95, and

M=5.81, then it can be seen that wiËh the criterion set down as sËaËed,

not onl-y we¡e easily inagined nouns used so that the pairs could be

sËudÍed by imagery without difficulty, but also only truly concrete and

abstract ltems were employed. L,¡?

In each lÍ-st,, one half of the 32 noun paírs rrTere represented as

simple line drar,¡ings. Thus, the actual lists employed in the experiment

consisted of L6 noun pairs and 16 picture PAfs each. Further, of the 16

noun pairs and 16 pícture pairs in each li-st, one half (8) were concrete

and one half abstract. Thus not only were one half of the pairs in each

lfst either pictures or urords buË one half were also abstract or concrete.

The pairs were deternined randomly, with the restriction that no

palr lnvolve items that were obvious assocÍates and thaË Ëhere by only

plcture-picture and noun-noun PAts. Because the ordering of Èhe picture

and word PArs in each l-isÈ was also tea1-i-zed to be an lmportant varÍable,
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the llsts were structured so Ëhat the learnlng conditions, whether by

Imagery or Repetition, changed af.ter blocks of 4 PArs (2 noun and 2

pfcture Pl\t"). A simple illustratíon of the structure of each list is

given in Fígure 2.

Lísr I
32 PA

,"p"r./ \r*"*.',

List 2

32 PA

/
L6. PA .16 PA

/\/\pi. pi. wd. r,rd. pi. pí. wd. r¿d. pÍ.
SPASPABPASPAB

conc abs conc abs conc abs conc abs conc
444444444

Fí.g. 2. Structure-Compositj-on of

repef.
16 PA

/\
pi. wd.' wd.
PASPA
abs conc abs
444

LÍst 1 and List

Each PA item was present,ed on a whiLe fLash card. Thus for each

pair presented, Ëhere were Ë\,ro cards held up sÍde by side simultaneously

by the E.

Procedure.'

0f four hundred and fÍfty (4SO¡ stud.enËs who were adrninistered the

PRF, ninety-si.x (96) v¡ere chosen to participaËe in the experíment on the

basi.s of their scores on the selected PRF subscales.

All Srs who participated in the experiment ï¡rere tested indÍvidually.

On ent,ering the experimental room Èhe S lras seated, faeing the E across a

tabl-e. A lÍst of instructions (see Appendix 4) $ras prepared for the Srs

explaining his task to hiu and each S followed along r¡ith hís copy of the

ínstructions while the E read them aloud. Any comrnents clarífying Èhe

Sts'understanding of his task were made when requíred; however, at no

time was the purpose of the experiment revealed. Because all Srs unde:srent

the same experimenËal procedure it was possible to t,est the S without

\
r_magery

/
pr-.
I

conc
4

,)

T6 PA

\pi. wd. wd.
PABPA
abs conc abs
444
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havfng to know fn what, group he was a member. In this rÀray an attempË ïras

made to control for any E bias which rnight have resulËed had the E knor^m

the group placement of the Sts.

0n. the desk separaËíng S and E were cards labelled "Imagery" (L)

and "RepeÈition" (Å). For each PA placed by the I market (I items), åt"
Ëask was to create a rñental image 1n which the stimulus and response

terms of the PA were Ínt,eractíng and to describe the image Ëo E. For

pairs placed by the R marker (n iteurs), ! was instruct,ed to repeat Ëhe

pair slowly four times, and to refrain from using eíther verbal or

inaginal mediation. The i-mportance of followíng these instructj.ons and

t,o use only the learníng strategy indicated was emphasized. One half of

Ëhe items j.n each lisË were studíed by repetition, and the other half by

1magery. An equal number of word and pícture PAts r¡rere presenË in both

Èhe I and & conditions. Eight seconds was given for the study of each

PA, and the study method (whether I or R) was alternated from one block

of 4 PArs to the next. Subsets of 16 Sfs received a counter-balanced

Presentatiòn ordering of the two li.sts, thus controlling for any error due

to an order effecË.

A recaLl Ëest fmnediately followed the study of

qras a 3-minute break between the testing of List 1 and

List 2. After testing on both List 1 and List 2 S was

one rrreek later to participate in a "related experiment"

Ì{as retested for retention of both lists.

each list,. There

the presentation of

requested to return

. Upon return, S
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Resul-ts

Because of theo-complexity of the design (3 independent and 5

dependent measures ) and Ëhe expectation of large memory differences, trnTo

sub anal-yses (inunediate and delayed retention) were computed in conjunc-

tÍon with Ëhe overall analysis of variance. The analysis employed was

chosen because of iËs abiLity to analyze multifactorial experimenEs where

the factors are mixed (of independent and correl-ated levels). Therefore,

in addition to the overaLl- analysis which computed the interactions of aL1

the factors, the data was dÍvided according to memory (inrnediaËe or

delayed) and an analysis was performed on each memory condition. As such,

the data \^ras compared across memory, as well as in interaction with Ëhe

other variables considered. In conjunction wÍth this was the furËher

breakdown.and analyses of the data according to level. Not only was the

high x low inLeraction investigated but a separate analysis was also

performed on each Ievel. A lÍsting of the raw data Ínvolved in the over-

alL analysis is presenÈed in Appendix 5, and the sumnary tables for

. each of, the Èhree analyses computed are presented in Appendix 6 (inrnedi-

aËe menory), 7(delayed retention), I (the overall analysis) and 9, (levels

anaLysis). A listing of all the factors at each of their specÍfied

levels is presented in TabLe 1.

As can be seen from Table 1, the number of factors in the design

precluded any simple anal-ysis of the data. For this reason the data was

further broken down and interpreted along the dependent-independent
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TABLE 1

OuËLine pf Factors Involved in Anal-ysis

Independent Factors No. of Levels Description of Levels

P.R.F. groups

Level

Sex

Dependent Factors

Memory

Lis t

Material

CondiËion

TVpe

4

3

2

o-c,1 Hyst.' t*0.3 ,^t^n,4

Hígh, Average, Low

Male, Female

Irmnediate, Delayed

List 1, List 2

PÍctures, Words

Imagery, RepetiËion

Abstract, Concrete

2

2

2

2

2

lobs""si.re-compulsive, 2Hysteríc, 3r*p,rlsive, 4Paranoid.
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dlmension. It seemed that a more me¿mingful interpretation could be

obtaÍned by doing so, especially in líght of the fact that the independent

facËors in particular bore Ëhe greatest c1Ínica1 inportance.

It-was realized that by performing rnultíple analyses on the data

there exísted the probleu of increasing the ô< error in each of the

ana1yses. In con3uncÈion with this was Ëhe quesËion of dividing the data

by memory, since to do so would be to assume thaË immediate and delayed

retention were independent. Since they are not, there arose the problem

of how much of the variance in any of the interactions across memory could

be accounted for in Eerms of the effect of memory. Because Ímmedj-ate and

delayed retentíon are correlated, some of the effect of any ínteraction ín

delayed retention could be attributed to factors involved in írnmediate

retention. As such there would be a confoundíng of influences across

memory. Despit,e Ëhese problems however, it was considered justifiable to

perform the analysis as outlined, considering the exploraËory nature of the

study.

Beäause the rnajor focus of the study was in terms of the sígnifi-

cant differences whieh were functional in the learning and reËention

characterisËics identifíed for each of the four rstylesr, an aËtempt was

made to.present the data in such a l4ray that it would prove mosË meaníngful

1n light of the clinieal P.R.F. groups. As such an aËtempt was made Ëo

assemble and interpret Ëhe results maínJ-y in terms of the clinieally

rel-evant, facËors

Independent Fact.ors

The data reveals thaË there r¡rere no

the P.R.F. groups wíth regard to rlevelr or

However, there vras a trend observed in both

signifÍcant dif f erences beÈween

memory eondition (see Figure 3).

Ímnediate and delayed
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retentlon for the hígh and 1ow leve1s of the irnpulsive group to show a

greater Level of recall. This difference however was noË staËistically

signiflcant (F(2;72)= 2.66, p).05). A signifícant interacËion was obtaíned

between P.R.F. groups and sex (F(3,72)-_ 3.08, p(.05), but Ëhis only

occurred under the innediate retentíon condition and not under the

dei-ayed condition (see Figure 4). As can be seen, under iurmediate recall,

fenales who were members of the 0-C and lurpulsive groups performed bet,ter

than their male counterparts; whereas the males who were members of the

Eysteric and Paranoid groups out-performed theÍr female counterparËs.

Thís difference in recall performance hras not observed under the de1-ayed

condition (F(3,72)= .554, F>.05) where there lras a trend for Èhe females

in al-l four of the P.R.F. groups to reca11 better than their male counter-

parts. In conjunction with thís, is the finding thaË as a result of the

shifting predominance Ín recall performance of one sex over Ëhe other

between the P.R.F. groups ín irnnediate memory, there r¡rere no significant

overal-l- sex dif ferences (F(1,72)=1.798, p>.05) . Ilowever, under Ëhe

delayed retention condítion where the fernales outperformed the males across

all four P.R.F. groups, signÍficant sex differences \¡rere observed

(F(1r72)=9.92 p1.01). Thus, under delayed retention, although there v¡ere

no significant P.R.F. group x sex interactionsrithere were significanË

overall sex differences, Ëhe females outperforming the males signíficanËly.

Dependent FacËors

List. An analysÍs of Ëhe dependent. factors reveals several

rather interesting differences in perforrnance between i¡snedíaËe and

delayed retention. The results índicate that although list I retentj.on

was superior t.o list 2 retent.lon under the iurmediat.e recal-l condition

(F(lr72)=5.65, p<.05), this difference, although evident, $ras not
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slgnificant under delayed recall (F(1r72)=3.10, p> .05).

Learníng Condition. The Ëype of 1_earníng set (whether I or R)

r:nder which the learning Ëask hras approached proved to be an effective

indj-cator of recal1 performance in both the immediate and delayed reeall

conditions. Imagery learníng proved superior to repetition learning under

both inmedi.ate (F(1,72)=396.62, p <.001) and delayed (F(1 ,72)=L34.34,

p (.001) recall condítions.

It is ínt.eresting to note also that while imagery'study proved

superior Ëo repetition study over both retentíon períods, when observed

ín conjuncËion wíth a líst dístÍnction, signifícant lÍsË x learning

condÍti.on interacËions are evídent ín both immediate (F(1r72)=25.nr,

p<.01) and delayed (F(1,72)=13.02, p(.01) recall. Under both recall

conditions, even though i-magery study proved more effectÍve than

rePeËitÍon study for boËh lisËs, more ítems learned under the repetj-Ëíon

condition T¡Iere recalled in list 2 than list 1. This is a reversal of

what occurred under Ëhe imagery study condition where more items from lÍst

1 were recalled, thus perhaps suggesting a learning strategy shifÈ across

lists. The results are present,ed ín Figure 5.

Material-. The type of material learned (pictures or words) also

proved to effect retent,ion significantly. The results indicate thaÊ

picËures were recalled signifieantly more frequently Ëhan words in both

immedÍate (F(1,72)=79.72 p1.01) and delayed .(F(1,72)=37,27, p<.01) recal1.

In eonjunction wÍËh thÍs, is Ëhe finding that the superiority of pictures

over rrords for both retention conditions \,ras maintained in both learning

condiËions. PicÈure recall proved superior Ëo word recall for both

imagery and repetiÈion study under both imrediate (F(1,72)=13.87, p<.01)

and delayed (F(Lr72¡=13.61, p <.01) retention. These results are presented

in FLgure 6. As can be seen, repetition sËudy proved mosÈ discriminative
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of picture-word recall in lrmrediate recall, whereas imagery study proved

most dlscrinÍnáÈive in delayed recall.

A raÈher inËerestÍng finding was obt,ained from the inËeraction of

l-ÍsË x learníng condition x learning material, however these differences

were sígnificant only in immedíate (F(1,72)=12.87, p<.01) reca1l. In

generaL, the finding ÌndicaËe that in both memory conditions pÍctures

were recalled urore frequently than words and imagery study resulted in

superior reeall than repetítion study. However, as indícated in Fígure 7,

under the immediate recall conditíon, while recall decreased across lists

for both pÍ-cËures and r,rords learned under iuragery study, under repetition

study, recall decreased only for words while increasing for pictures.

Under delayed recall, number of iËems recalled across lists increased for

both pictures and words learned under repetitíon study (although only

s1-1ght1y), whí1e decreasing for both pictures and words learned under

imagery study. Thus, although as pointed out earlier, there üras a signi-

fÍcant dÍfference between recall of list 1 and Lj-st 2 under Ëhe irnmediate

recall- conàition and only a trend toward thÍs under delayed reËention,

some díscrepancíes are involved. It does appear, aË least under delayed

recal-1-, Ëhat under repetÍtíon study recall iàcreases across lists for both

píctures and words. In i'nmedíate recall thÍs increase only occurred for

pictures, whil-e word recal1 decreased. It should be emphasized that these

fÍndings in delayed retentÍon should only be viewed as Índicatíve of

t,rends, since Ëhey do not reach statistical signÍficance.

Concreteness-AbsËractness. WheËher the iËems learned were

either concreËe or abstract also had somewhaË of an influence on learning

and reÈention. Although there was only a trend in immediate recall for

concrete items to be recall-ed more frequently than abstracË (F(1r72)=2.99,

p).05), significant dÍfferences were observed in delayed retention where
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the concîete iËems showed a clear superioriËy over the abstract iËems

(F(1r72)=9,06, p<.01). In conjunction with this is the findÍng that

the dominance of concrete over abstract items in recalL seems to i.ncrease

fron l-Íst l- to list 2. This is especially seen in irunediate mernory where

a reversal occurs (see Figure 8). hlhereas abstract ÍËems show superíor

recall to concret,e items ín list 1, this is reversed in list 2 where the

concrete iËems are clearly superior to the abstract items (F(1r72)=75.4t,

p<.01). This is not observed ín the delayed retention condition where

the superiority of concrete items over absËract ítems Ís maintaíned across

both 1Ísts (r(1,72)=13.80, p <.01) .

The results also indicate a signífÍcant interactíon beËween the

learning conditíon employed (I or ¡) and the concreteness or abstractness

of the i.tems learned. Under the immediate recall condition concrete i-Ëems

lrere recalled uost frequently under ímagery study, whereas the abst.ract

ítems showed a clear superioríty under repeÈition study (F(1r72)=294.tt,

p(.001). Under the delayed recall condition Ëhis same reversal occurred

across the learning conditíons, however, to a lesser degree. Whereas

concrete ítems $rere recalled more frequently under ímagery sËudy, and the

abstracÈ items more frequently under repeËition st,udy, Ëhe difference,

although signíficant (F(1,72)=15.73, p <.01), r^ras largely due to the

clear superioriËy of concrete items over abstract items under imagery sËudy.

As can be seen from Fígure 9, although abstracË ítems are recalled more

frequently than concrete items under repetiËion study, Ëhe difference is

only slight. In comparíson to the wide difference in favour of abstract

items under Ëhe iunediate reca1l condition, Ëhe differential effects of

repetltion study on eiÈher concrete or abstract items can be seen as

tending Èowards an approximation.

In conjuncÈion wiËh Ëhis are the results from the three way inËer-
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act,íon involvíng list x learning condi-tion x concreteness-abstïactness.

These are presented ín Fígure 10. While reachÍng sígnificance only under

the immediaËe recall condirion [(F(1,72)=16.20, p<.01), (for delayed

retentíon, 
- F(1r 72)=3.47 , p > .05) ] several rather j-nteresting Ërends are

suggested. In the irunediate recall eonditÍon, ínagery study remained

superior to rePetitioñ as a learning sËrategy; however, the concreËe items

which proved superior in imagery recall T¡rere recalled less under repetiËion

study. , it seems that abstracË it,ems were learned and recalled more

frequently under repetiËíon study whereas the reverse Ís Ërue under

lmagery sÈudy. Conbined r"ríth this is the observation Ëhat under both

ímagery and repetition study absËract items showed a greater declíne from

1íst 1 to list 2 whÍ1e the number of concrete items recalled increased

across the 1ists. IË should be emphasized that the observed decline

across lists in absËract items learned under Ëhe repeËition condiËion r¡ras

only slight. Thus in 1-ist 2 a significantly greateï number of abstract

1Êems over concreËe it,ems trere stil1 recalled. This was not true of re-

call under'delayed retention where, by lisË 2, the concreËe items learned

under both iuragery and repeËition rìrere recalled more frequently than the

abstracÈ items. However, since the differenêes in delayed recall were

not significant, this can only be posiËed as a t,rend.

The interactÍon of materi.als learned and concreteness-abstractness

aLso proved to be significant, not only in irunediate (F(1,72)=49.56, p(.01)

but also Ín delayed (F(1r72)=72.49, p<.01) reca1l. As can be seen from

Figure 1-1r both abstract and concrete pictures r¡rere recalled more fre-

quently than abstract and concrete words in both retention condiÈions.

rt seems sígnificant, however, that while concrete words rrrere moïe

frequently recalled than absÈract r¿ords in both recall conditions, the

såme rras not, true of plcture recall. Under Írnmediate recall condÍtíons
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abstract pictures \¡/ere rnore frequently recalled than concrete picËures,

whereas under delayed reca11 the concreËe picËures T¡zere more frequenËly

recal-Led than the abstract pÍctures even though the difference was only

slÍght.

Independent-Dependent Interactions

An analysis of the independent x dependent facËors provídes daÈa

regardíng the learning and retention charact.erist,ics of the,various P.R.F.

grouPs. As such, any performance dj-fferences can be attribuËed to Ëhe

speclfic independent factor under question. The P.R.F. group x lÍst

lnteractíon índicated a significant interaction in iuunedj-ate recall

(F(3,72)=3.69, p <.05) but not in delayed recall. As can be seen from

Figure 12, while the impulsive, obsessive-compulsive, and hysterÍcal

groups showed a decrease in recall from líst 1 to 1íst 2, the paranoíd

group showed an Íncrease across 1ists. The paranoid group, therefore,

while showing the lowest recall of all groups on list 1, by list 2 shor¡s

the second híghest recall. This can be seen as a functíon of both the

decreases in recall observed across 1Ísts for the other groups and the

slight increase in recall across lísts shown, by the paranoid group. The

lmpul-sive group showed the híghest recall on both lísts; Ëhe obsessive-

coupul-sive ÍIas ÍnËermediaËe on both; and the hysterie group gave a rather

poor show-ing, ranking Ëhírd out of the four groups on recall of list 1 and

ranking l-asË on list 2.

Another signifieant interacËion occurred between sex and list;

thls was sÍgnificant only under Ëhe iumediat,e recall condition (F(Lr72)=

5.35, p<.05). An analysis of Figure 13 índicates that while females

recalled more than males on both lísts 1 and 2, luhey did not show as much

l-oss from 1ísË 1 to lisË 2 as did the males. As such there vras a greater
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dlfference between male-female reca11 on list 2 than List 1. Under

de1-ayed recall, there is an indication Ëhat boÈh sexes shorrr a much more

sinílar deterioration across lísÈs, even though the females stil-l out-

performed the males.

Another ínteractíon involvÍng sex differences occurred between sex

and learning condítíon. Thís was significant only under the delayed

retentj.on condiËion (F(1r72)=6.32, p <.05). Figure 14 indicates Ëhat

while both sexes showed a comparable decrease in retention across learning

conditions in immediate reca1l, males showed a much greater loss across

memory conditions in imagery study than did females. Thus while both

sexes showed a sinílar decline in repetit,ion learned items across

reËention periods, Ëhe males seemed to rloset more imagery learned items

over the one week ínt,erval than did the females.

The sex x list x learníng condition interaction also showed

sígnificanee, but only under inmediaËe recall (F(1,72)=6.95, p<.05).

From Figure 15 it can be seen that while females maintained their superior

recaLl over males under both irnagery and repet,ition study and across boËh

1ists, the relative difference between the sexes was much less under .

repetÍtion study than under imagery. Another ínteresËing phenomenon is

fn terms of learning strategies employed across lists. hlhile both males

and fernales showed a decreased perfornance from list 1 to líst 2 under

imagery study and under both retention conditions, the reverse Ís true of

recall under repetítion study r,rhere there vras an íncrease in recall of

both sexes from list 1 to list 2 and under both retenÈion periods.

Sex also appeared to have an influence on the type of material

that was l-earned (pictures or words), there being a significanË inter-

actfon between sex and maÈerials learned in ínnediate (F(1r72)=5,59,

p <.05) but not delayed recall. An analysis of Figure 16 lndicates Ëhat
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while females only outperformed males slightly ín Ëhe retention of pictures

they clearly showed a greater reËenËion of words. This difference vras

only obvious under imrnedíate recal1; in the delayed retentíon condition

females maíntained a very similar superiority over males in both the

recal-l of pictures and words.

Some rather råvealing findings v/ere obtaíned from the list x

level x maËerial learned interaction. In boËh Êhe iurnediate (F(2r72)=g.gr,

p (.01) 
.and delayed (F(2r72)=4.16, p<.05) retention condítions significant

result,s were obtained. An analysis of Figure 17 indicates that under

inmedÍate retenËion, recall of píctures for the average and low levels of

the combj.ned P.R.F. groups decreased from list 1Ëo list 2 whi1e the hÍgh

level increased. Thís ís in conÈrast to the retention of words, where for

the high and average levels, recall decreased across lists while the

recall of the low level increased. Thus under i-mmediate recall from lÍst

l- to list 2 the average level decreased ín performance on both pícËures

and words; the low 1evel decreased in recall of pi-cËures but increased

in recall'of words; and the high 1evel increased in recall of pictures

but decreased in recall of words. Under delayed retention, similar

patterns of functíoníng were evident, althotigh to a lesser degree. PicËure

recall fron list 1 to lisË 2 decreased for the low level, decreased only

sLightly for the average level, and increased slightly for Ëhe high

level. Greater differences Ìrere observed in word recall vrhere Ëhere was

a decrease for both the high and average levels and an increase for the 1ow

l-evel. The results seemed to indicate, therefore, thaË the differentíal

pattern of functioning between levels rras consistenË over both reEentÍon

perÍods.

_ The abstractness or concreteness of the items learned appeared Ëo

have an influence on retention among the four P.R.F. groups, although this
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was only si.gnÍficant under immediate recall (F(3,72)=4.04, p<.05).

Fron FÍgure 18 it can be seen that ín ínmediate recall the abstracË items

qrere recal-led nost frequently by Ëhe irnpulsive group who also ranked

second of the four P.R.F. groups in the recall of concrete items. rË

should be pointed ouË also that while Ëhe three other P.R.F. gïoups

recalled more concreËe items than abst,ract, the impulsive group showed a

tendency üo recall more abstract iËems than concrete. The obsessive-

compulsive group ranked second in the recalI of abstract items and third

ín the recall of concreËe items; the hysteric group ranked third in the

recall of abstracË iËems and last in Ëhe recall of concrete iterns; and

the paranoíd group, while ranking lasË in the recall of abstract items,

ranked first in the recall of concreËe iËems. Thus, there appears to be

a dífferentíal funcËj.oníng of the four P.R.F. groups in terms of Ëhe

concreteness or abstracËness of the iËems learned. The impulsive group

performed-consistenËly well with both concreÈe and abstract iËems; the

hysteríc gr€up performed consistently 1ow on boËh concreËe and abstract

Ítems; the obsessive-compulsive group performed about. taverager on both

types of items; and the paranoid group performed a complete reversal,

showÍng the poorest performance on the abstract items and Ëhe besË

performance on the concrete items.

In conjunction wíth this is the differential performance on.

either abstract or concrete items as a function of level-. An analysis of

the level x concreteness-abstractness interacËion indicates thaË signifi-

cant differences were obtained under Ëhe immediaËe memory condítion

(F(2r 72)=5.19, p <.01). From Figure 19, íË can be seen that the low

level ranked fírst in the recall of abstract items and second Ín the

recall of concrete items; the high level ranked second in the recall of

absÈract items and first in the reca11 of concrete iËems; and Ëhe average
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level ranked last Ín the recall of both abstract and concreÈe iËems. Thus,

it appears that level also may be an indicator of functÍoníng, with the

high and 1ow levels showíng a greater recall than the average level.

Related to Èhe above is the interaction betr¿een sex, learning

condíti.on, and absËractness-concreËeness, which was signi-ficant under

irnmediaËe recall (F(1r72)=6.29, p <05) but not under delayed recall

(F(1,72)=3,65, p>.05). Thus ir can be seen from FÍgure 20 Ëhat vrhile

inagery study \^Ias supeïior to repetiËíon study for both sexes anci for both

the concrete and abstract items, several interacËions occurïed. Females

showed superior recall Èo males for the absËract items under both imagery

and repetition sÈudy. On the concrete iËems, however, whiJ-e Ëhe females

maintained a greater recall under imagery sËudy, Ëhe males showed a

greaËer recall- under repetiËion study. Thus a reversal did occur between

the sexes in t,erms of the applicability of learning sËrategies for the

concrete items.

It should be emphasized that in al-l of the above results, except in

those cases where the effect of level was specifically mentioned, any

effect of PRF group was due to the combinaËion of all three levels (high,

average. low). For this reason the results iresented above (except where

specific mention is made of any effect due to the 'high level') cannot be

interpreted as resultÍng solely from any effect of 'cognitive stylet,

since by definition the rhigh' level of each PRF group is the only level

characterized by the specific,!cognitive styletof any one pRF group.

Thus, the above results can only be interpreÈed in Ëerms of general rPRF

group characteristics'. Any effect of rstyle' (by definition) would be

mainly limited to the high level of each group. For this reason the

effects of level were presented in a separate analysis, and any effect of
thÍghr level on the other factors was viewed as indicative of effects due

to rsËyler.
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The Effect of Level. An analysis o.f the data by level (high,

average. low) indicates several rather interesting differences in func-

tíoning according to whether there T^ras a 'preponderancer or 'lack of t the

particular rstyle' investigated. Although none of the independent factors

considered separately reached statistíca1 significance, numerous sÍgnífi-

cant interactions were observed not only in the dependenE variables buË,

also in the independent x dependent interactions. These indicated a dif-

ferential functioning between the levels which r¡rere suggestive of a

personality 'stylet influence among the PRF groups. The factors that

reached statistical signÍficance at each level are presented in Appendix 9.

As can be seen, in the high level (where the identified PRF groups

can be interpreted as expressing parEicular rstyles' of funcËioning) there

Íras a significant interaction between PRF group x learning condition x

learning material (F (9, 72) = 2.87, p( .01). This seemed indÍcaËíve of

a differential functioning according to PRF group as a function of'stylel

influences. From Figure 2L, it seems indicated that for absEract-picture

items under imagery study the impulsiverstylershowed the best perform-

ance, followed by the paranoid, hysteric and obsessive-compulsive rstyles'

Under repetiËion study, however, the obsessive-compulsive showed the

superior performance, followed by the impulsive, hysteric, and paranoid

rstylesr. Thus, for abstract pictures, a reversal did occur; the

obsessive-compulsive tstyle' which showed the poorest performance under

imagery sEudy, performed best under repetíËion study. The impulsive

t'styler maintaÍned a superiority over both learning conditions, showing

the best performance under imagery study and showíng the second best

performance under repetition study

Recall of the concreLe-picture items showed a somewhat dífferent
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paËtern of performá.nce. From FÍgure 22, Í't can be seen that under imagery

sËudy the obsessive-compulsive rstyle' showed superior performance,

fol"Lowed by the impulsive, paranoíd, and hysteric rstylesr. Under

repeËitÍon study, a reversal did occur whereby the paranoid rstyler

showed the superior performance, followed by the hysteric, obsessive-

compulsive, and impulsive'stylesr. Thus, in Ëhe learning of concrete

pictures, learning condiËion employed seemed to be a rather signifÍcant

predictor of tstylistict functioning.

The use of words as a learning material also appeared to be

indicative of differential functioning. Figure 23 indicated that absËract

word iËems learned under ímagery study were best recalled by the

impulsive tstyle', followed by the obsessive-compulsive, hysteric, and

paranoid tstylesr. Under repetition study, on the oËher hand, the sup-

erior recall was shown by the obsessive-compulsive 'sËyle', followed by

the hysteric, impulsive and paranoid rstyles' (the impulsive and paranoid

fstylest showed a tied performance). Thus, once again, a reversal

occurred between the rstylest across the learning conditÍons. It seems

ímportant to realíze Lhat, as in their p"rfår*r.rce on the abstract

pÍctures, the obsessive-compulsive 'stylet showed an increase in rank

position from imagery study to repetition study. It appears that the

obsessive-compulsive rstyle' does not show as great a deterioration in

recall of abstracË items under repetition study as do the oËher three

tstyLes t 
.

ltte concrete word items also were indicative of a reversal in per-

formance across learning conditions among the 'stylesr. Figure 24

indicates that under imagery study the obsessive-compulsive 'sEyler

showed the best performance, followed by the paranoid, impulsive, and
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hysteric tstylesr. Under repetiËion study, on the other hand, the hysteric
rstyl-er showed the superior perfornance, followed by the impulsive and

obsessiveicompulsive 'sËyles' (who had a tied rank perfornance) and Ëhe

paranoid tstyler. Thus it seems that for concrete word items also, the

learning condition employed proved an effective predicËor of functÍoníng

among the t styles I 
.

An anaLysis of Table 2 aLso provides some rather int,eresting insight

inÈo the functioning of Ëhe differenË rstylesr. As can be seen from Table

2, learning condition in particular was predicËive of functioning. Under

imagery study a dífferential functioning r/,zas observed across all tsËylesr

whereas under repeLítion sËudy this differerÌce vras pracËically absent.

TABLE 2

Mean Number of Items Correctly Recalled as a Function of pRF

"Style", Learning Conditíon, and MaËerials Learned

0-c Hys ter ic Impuls ive Paranoid

Inagery
PícËure-concrete
ülord -concrete
Picture-abs tract
tr{ord -abs tract

Repetition
PÍctur e-concrete
Word -concrete
PÍcture-abs tract
I,lord -abs tract

2.03L
1 .750
1.313
1.381

.469

.344
1. 031

.438

L.594
L. s94
1.500
L.I25

.s63

.37 5

.813

.406

2.000
L.656
2.094
r.406

.37 5

.344
1.000

.37 5

1. 813
1.750
1. 781

.813

.594

.094

.656

.37 5

p < .01.

(Data Maximum = 4.000)



Under repetitíon study the typical'performance across tstylest r,ras

as follows: the best recall- occurred for abstract pictures, followed by

concrete pictures, abstract words and concrete words. The only exception

to this r¿as the impulsive rstyle', whose members recalled an equal number

of concrete pictures and abstract words.

Under imagery study, on the other hand, a different characËerisËic

style of functioning was observed for each rstyler. The obsessive-compulsive

tstyletshowed a greater recall of concrete items over abstracË and this

seemed to tcarry overt the picture-word dimension. As such, they showed

their best reca11 on concrete pictures followed by concrete words, absËract

pÍctures and abstract words. lhe hysteric rstylet, on the oËher hand,

while showing a greater recall of concrete over abstract items, showed a

superioriËy of pícËures over vrords only when they were abstracË. The

impulsive 'styler seemed to be more greatly affected by the picture-word

dimension father than the concreËe-abstract dimension. trlhÍle recalling

more picËures than words a reversal did occur. They recalled more abstract

picËures than concrete pictures whereas they recall-ed more concrete words

than abstract words. Finall-y, the paranoid 'sËyle' appeared to show a

greaterreca11ofpictureSoverwords'even.thoughthisínteractedwith

the absËract-concrete dimension. They showed their besË perfornìance on

concrete pictures, followed by abstract pictures, concreLe words and

absËract words. Thus it seems that, aË leasË under imagery sEudy, a dif- l

ferentiaL funcËÍoning by tstylet according to the type of materials

learned rrras observable.

AnoËher rather important difference in functioning whÍch appeared

indicative of a general influence of'sLyle'occurred between the'average' .

and rhighr levels. I^Jhereas for the average level, list (list I or list 2)
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appeared to be a significant factor (F (1,24) = 2L.01, p< .01), it was not

significanË in the 'highr level (F (1, 24) = .56, p) .05). Figure 25

indicates that while recall decreased significantly across lists for the

average level, ít only decreased slightly for the high level. The results

therefore seem to indicate that a factor that is corrnon to all of the rstyles'

on eíther of Ëhe levels, mây be predictive of dÍfferential functioning. A

more thorough discussion of Ëhis difference in functioning by level is

presented in the discussion.
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Discussion

As pointed ouÊ previously, the rationale underlying the present sËudy

derived from Shapiro's (1965) postulation that each of the four basíc

modes of functioning (obsessive-compulsive, hysteríc, impulsive and

paranoid) represents a specífic rneurotic sËylet or mode of cognition

which effects perception, learning, memory and, in general, results in

characteristic and observabl-e behavioral manifestatíons. The results of

the present study appear to be only partially supporËive of this

theoretical assertion. Despite the fact thaË there hrere no sígnificanË

overall P.R.F. group differences, significant interact.ions did occur

between Ëhe P.R.F. groups and other factors

It should be emphasized that even Ehough no signifícanË overall group

dífferences r^rere observed, this need not be viewed as positive evidence

againsË the rexistencer of the tcognitive strucËuresr as posited by

Shapiro (1165). One of the major reasops for this statement ís Èhe fact

that in the present study Ëhe sanple üras drawn from the UniversíËy of

Manitoba student population. Shapíro (1965), on the other hand, had

based his descripËions on an identified tneürotict sample. As such, the

problem is raised regarding Ëhe degree of pathology needed before

ÍdentifÍab1e differences j-n functioning beËween the four rstylest beeome

nanÍfest. It seems logical, as posÍËed earlier, ËhaË qualitative

differences in funcËioning may exist between Ëhe four tstylesr based on a

rnormalf sample. However, it seems also apparenË that sígnificanË

quantítative diffeïences would become manifest only as the pathology became

more severe. For this reason, the nature of the sample employed in the

present study may have necessarily reduced the probabilíty of obtaining

any significant overall- group differences.
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As such, it is not really surprising thaE only one interaction be-

tween Ëhe PRF groups and learning task was indicative of any 'stylisticl
differences in functioning. From Figures 21,22, 23, and 24 it can be seen

that a dÍfferential funcËioning between the fourtstylesl dÍd occur as a

result of Learning condition employed and type of learning materíal. It
seems al-so of interest, that the signifícant differences observed between

the tsËylesthrere only present under the imagery study "orràirÍorr. under

repetiEion study aL1 four of the 'stylest showed a characËerisËic perform-

ance; they showed a superíor recall of the abstract pÍctures, followed by

the concreËe pictures, abstract words and concrete words. The only devi-

ation from this consistent paLtern was the impulsive "styleil whích showed

a tied performance on Ëhe concrete pictures and abstract rrrords. As such,

under repetition study Ëhe characterisEic preference in functioning was

for pictures over words and for abstract over concrete items.

Under imagery sËudy a differential functioning on the items learned

and recalled was observed for each'sËyler. This would seem Ëo be a 1og-

ical expectaËion, sínce Ít seems probable that imagery st.udy would rallow

fort a greater variatíon in functioning than r¿ould rote repetiËion.

Because learning by ro.te repetÍtion would appear to be a raËher overlearned

task, any differences in performance as a result oftstylÍsticrcharacter-

istics would noË become evident, on the othì:r hand, since imagery study

wouLd necessarily empLoy a 'less usedr funct,ion, which would seem to

ínvolve a much more constructive and creaEive process (the Ss had to form

an image), any differences in funcÈioning as a result of rcognitive stylet

infLuences would be expected. It is jusË thís, the fact that imagery

study impl-ies an acËive, constructive encoding and retrieval process (see

Neisser, L967), that gives support Eo the interpretation of different

functional tcognitive stylesr beËween the groups. As such, the differences
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observed under imagery study seem logica1ly attributable to the different
tcognitive styles' involved.

The finding that the obsessive-compulsÍve rstyler showed a superiority

of concrete pictures and words over absLract pictures and words would seem to

be ín agreemenË with Shapirors (1965) conceptualizatÍon of rhe obsessive-

compulsivets functioning. The fact that Èhe obsessive-compulsive's cognÍtion

is not tfree and mobiletbut rather Ís more rstÍmulus bound'and aËtracted to

the 'more irnmediaËely manifest or concrete aspect of a situation or taskt

would seem Èo be an adequate explanation of the present fíndings. Because the

obsessive-compulsive is characterized by a limitation of atËentÍon which

prevents hím from expressing a free mobílity of attention or a flexible cog-

nitive mode, he víews the hunch or passing impressíon as a potentÍal distrac-

tion from his typical single-minded concentration. As such, iË would seem

that any stimulus mat,erial thaË was not 'tied downt to a concrete fact or

conception, would be disturbing to him. In conjunction with this, was the

finding that under repetiËion study the obsessive-compulsive's showed a

superior recall to the other three 'sËy1-esr. ThÍs also would seem Ëo.be

indicat,ive of their (the O-C's) rigÍdiËy in'funcrionÍng. Since repetition
study has been posiËed as beÍng an toverlearned taskt and does not involve

the acËive constructíve process that imagery study demands, it would seem

logicaL that the obsessíve-compulsÍve would show a superior performance; be-

cause Ëhe task is a meËiculous one they would seem to function better at it.
Thus the obsessive-compulsive's performance for concrete items and his com-

parativel-y superior reca1l to the other threetstylest under repeEiËÍon study

would seem to be indicative of a'rigidnessr of attention thaË could be

interpreted as supporrive of Shapiro (1965).

Ttre fíndings indicate that the hysterÍc 'sËyle'also showed a superior

recalL of concret.e over abstract Ítems, however, the superiority of pictures
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over vlords was maintained only for the abstracÈ items. For the concrete

ítems, pictures and words I¡Iere recalled with equal frequency, whereas for Ëhe

absËract items there T¿¡as a superiority of pictures over words. The fact thaË

there \^7as no clear superiority in functioning of pictures over words can be

interpreted as providing support for Shapiro's (L965) conceptualization of

the hysËeric's rstylet of functíoning. It seems logÍcal that the hysteric,

who is characterized not only by the inrnediate and. impressionistic qualities

of his original perceptíons, but also by the fact that his original cognition,

whÍch is not typified by a sharply defined and technical mode of attention,

v¡ould not benefit by the ideaËional qualities of pictures. Because the

hysterical individualrs responses are not attained through a process of sharp

concenËratÍon on facts and articulated principles, but are reached by

rhunches', any effect of pictures would seem to be lost. rndeed, since

stímulus-Ëerm-concreteriess is facil-ítative of imagery production (paivio,

1967) and in turn toË41 recall, it seems logÍcal to conclude thaË, for the

hystericalrstyler, there seems to be an equivalence between pictures and

words with regard to capacity to evoke images. In conjuncËÍon with this is

Shapiro's (1965) postulaËion that the hysteric is typified by Ëhe defense

mechanism of repression. rf, as Gardner and Long (1961) poinË out,

repressÍon can be likened Eo the phenomenon of levelling, iË seems not at all
surprising that words would be recalled as equally well as pictures. The

hysteric may have sirnplyrlevêlledt"tty of the extraneous factors associated

wÍth the picturerand the picË.ure, Ëherefore, acts functionally in recal1 as

a word.

The results indicate that Ëhe impulsive rstyler, unlike the obsessive-

compulsive and hysteric tstylest which showed a preference for concrete

items, seemed to be effected most by the píetorial qualities of the items.
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As such, they showed a superior recall of absËract pictures, fol-1-owed by

concrete pictures, concrete words and abstract words. This finding can also

be viewed as supportive of Shapirors (1-965) conceptuaLLzation of the 
i.:Ímpulsive 'styler. Because the impulsive individual experiences an inrnediate jl

resPonse to situatÍons where his initial impression, hunch, or guess, becomes

wiËhout much further devel-opment, his final conclusion, it would seem logical 
::that he would show a more superior perforfilance on.picturu. ttrn words. Since I

Ëhe picture items provide a greater array of stimulus maËerials for the indi- 
:

vidual to attend to, and since, as shapÍro (1965, p. 150) points ouË, the im-

pulsivest tsEyrer of ËhinÈing is 'passive' and rconcrete', it would seem

logícal that the impulsive tstylerwould function better with pícture items,

Íf for no other reason Ëhan the wÍder array of stimulus cues provided.

The paranoid 'style'also showed a superiority in recall- of pícËures

over words, but unlÍke the impulsive 'styler, the paranoid individuals showed

a consistent superiority of concreËe over absËract items. This finding also

can be seen as beíng supporËive of Shapírots concepÈualÍzation of the para-

noid rstyle'. Shapiro (L965) points out that Ëhe paranoÍd is not mereiy 
,

capable of remarkabLy active, intense, and searching attention, buË they seem ':

I
essentía1ly incapable of anything else. As such, their 'cogniËive sËyler is Ì

very much lÍke the obsessive-compulsives t , Ëhe difference being Ëhat the

paranoÍd 'style' ís exËremely biased; Èhe paranoid índividual searches
:¡

repetitively for confirmaÈion of his own anticipations. ì

It seems logical therefore that the paranoidrstylet would not on1-y

aEtend to and recall more frequently the picËures over words but also the

concrete over the abstract ítems. It wouLd seem that Ëhe concrete items

wouldbereca11edmorefrequent1ybecauseoftheacuteneSSandinEensítyof
:.

attention wiËh which the paranoid individual would approach the task.



Because the paranoidrs attention is rigid and exceedingly narroÍr in its focus,

it would seem that such a mode of attention would be able to integraËe and

process concrete items more effectively. The paranoid may be hindered in his

ability to abstract because of hÍs rÍgídly narrow focus that would Ëíe him to

the concrete.

In addition, the superiority of picËures over words seems also explain-

able ín.these terns. Since the paranoid is suspÍcious and since because of

hÍs rígidíty he cannot tolerate the unexpected, the surprising,or Ëhe

unusual, he avoids surprise by anticipatíng. If íe. can be assumed that the

pictures in the experimenË constituted a neT¡z or surprising learning style for

the subject, Ehen the novelty of these items can explaÍn their superíor

recall. The paranoid rstyle' once confronted with a nevr situatíon will- be-

come rhyperalert'and bring his ful1 attention to bear on it. As such, this

íncrease in attentive processes applied to the pictures, can account for theÍr

superior r.ecal1 over words.

Thus it seems from the foregoing, Ëhat there is an indication. of a

differential functioning between the P.R.F. 
.groups 

as a function of differ-
ences Ín cognitive 'stylesr. In conjunction with Ëhis was the finding that

while Ëhe taverage' l-evel showed a signifÍcant decrease in recall across

lÍsts, the rhighr level showed only a slight decrease. This resul-t would

seem to indicate Ëhat the presence of the'cognitive sLruct.urer thaË under-

lies any one of Ëhe four tstyles' is conducive to learning and recall in a

more or l-ess consistent fashion. On the other hand, the differential per-

formance may be accounted for in terms of a shift in learning strategy from

List L to List 2. Yuille and Paivio (L967 ) and Paivio and yuílle (1968) have

found thaE the effects of I and R instructions proved somervhat Ëransient

from lÍst to lÍst, inasmuch as the rôte repetition group was performing as

90
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trell as the mediation group by about the third trial. Ttreir explanation of

Ëhis phenomenon r¡i.as simply Èhat S's do not in fact consistently follow

instructional sets íf the suggested strategies are inefficient for the type

of material being learned. In oËher words, the S, having become experienced

with the differenË learning sErategies, soon resorts to the method whÍch is

not onLy the easiest but which results in greater recall. Íhis method is I.
Thus, by lÍst 2 tlne s is employing imagery techníques in both the r and R

conditions. The advantages accrued to the possession of a rcognitive stylet

therefore, mây be only a function of being more willing to abandon

ins tructÍons .

Interestingly enough, sex appeared to be a major dÍfferentÍaËing factor

between the P.R.F. groups investÍgated. As was observed in Figure 4, the

females displayed a greater variabí1iEy of functionÍng across all groups

than did their male counterparts who showed a considerable homogeneíty of

functioning regardless of their P.R.F. group membership. As such, a reversal

in functioning was observed in which the females of the obsessive-compul-sive

and Ímpulsive groups ouËperformed their male counËerparts, while the males

of the hysteric and paranoid groups outperformed their female counËerparts.

In conjunction v¡ith this findÍng r¿as the indÍcation Lhat a furËher opposiËion

of performance exisËed between the sexes even within each P.R.F. group. In

those groups in which the females displayed superior performance, the males

showed Ëheir poorest performai"e; whereas, the groups in which the males

displayed superior performance, the females showed their poorest performance.

It therefore would seem that the specÍfic deficits in performance involved

in the functioning of each group hTere not operative to the same degree in

both sexes.

The suggestion of the existence of sex differences in the overaLl
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P.R.F. grouPs is in agreemenË with Shapiro's (Lg65) formulation. He poinEs

out that sex differences could be a result of innate factors which can only

be responsible for form tendencies of a very general and noL a highly differ-
entiated or specific kínd. He accounts for the fact thaÈ there is an over-

whelming predominance of rromen among hysterical patienËs, whereas there is a

relative predominance of men among obsessive-compulsives in terms of innate

structural dÍfferences in mode of activity and cognitíve attitudes. However,

a more plausible explanatíon seems possible. In addition to the direct
effect Ëhat sex may have had on the development of a parËicular trait, is

the possibility of an indirect influence ín the present study whereby a

mÍsclassÍfication into groups may have occurred. Because the p.R.F. is based

on trait descripËions which are applied uníformly to both sexes, and since

it seems logical that there rexisLs' a sex bias towards the development of
particular trait characteristics, some contradiction seems apparent. The

trait descrìptions of any one p.R.F. group may not be as equally applicable

to both sexes and therefore may provide a rbetter fit'with regard to the

functionÍng of one sex over the other. The fact that the results ÍndicaËe

that males outperformed females in the ty"t".i" group would tend to support

this assertion. Since Ëhe trait descriptions of hysteria employed by the

P.R.F. may be more descriptive of female functioning, it seems logical that
there would result a greater misclassification of males inËo Ëhe hysteric

group. As such, the males would not, extribit the same deficit in an 'abiliËy
to atËendt as their female counterparËs, and this mrld be indicated in Lheir

superior performance. In any event, more research into ËhÍs problem is

necessary. If there are sex dífferences r,/iËhin each P.R.F. group, investig-

ation should be directed towards discovering whether these are real differ-
ences in functioning as a result of cognÍtive factors, or merely an artifacË
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of the classífication system.

Thus, it seems from the foregoing, that the results are at least

partially supportive of Shapiro's (1965) conceptuaLízaElon of the neurotic
rstylest. As pointed ouL, probably Ehe main limitation of the present study

was the abilÍty to arrive at only a suggesËion of any qualiËative description

of the four rstylesr investigated. Since the analysis was based on a

quantíËative dístinction across groups, it, coul-d be logically concluded that

the nature of the sample (tnormalsr) placed inherenË restrictions on Ëhe scope

of the study. It seems a safe assumption LhaË, had a'neuroËíc'sample been

employed, the quantitative differences, ín all probability, would have become

manifest. As such, furËher research into the problem should either make use

of a more rpathological' sample (in order that the quantitative differences

wouLd be accentuated) or a more sensitive learning task (in order thaË the

qualitative differences would be revealed). Gardner and Moriarty (1968) have

ílLustrated-some of these more sensitive methods in an excellent sunrnary of

the research into cognitive control structures. It seems logical thaË these

measures can be extended into the verbal learning and memory area of research.

AnoËher problem whích also must ¡" 
"orr"idered 

in further research

of this type concerns the valÍdity of the tstylistic'descripËíons that

Shapiro (1965) posiËs. Because his categorization of rstyles' is based

mainly on clinical evidence and inference there exists the probl-em of objec-

tively defining and measuring the phenomena which he describes. It seems

logical that once a means of objectively defining the ts.tyles' in measurable

Ëerms is formulated, noË only wíll the operational valÍdity but also the

reliability of the tsËyl-es'will be increased. This would, in Ëurn, result

in a more valid representation of the different rstyles' and ensure the greater

probability of experimental replication.. In Ëhis way it would be possible to
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pursue research on the cognít.íve rstyles' 'in a more meaningful way.

Dependent Factors i

The findíng that imagery study resulted in a greater recall of items

than did repetition study replicates the results of oËher investigators who

have employed both between-subject designs, (Paivio and.yuille, Lg67, Lg69)

and wÍËhin-subjecË designs, as well as inrnediate and delayed retention

(schnorr and Atkinson, L969; yarmey and Barker, rgTL). Further, in the

presenË study this facilitation of learning under Ímagery study for word

pairs has been extended to pictures. IÈ is evident that S's are able to

alternate use of two strategies during the presenËaEions of a single list
that is composed of two different types of stimulus materials (pictures and

words ).

One possible implicaËion of the fact that concreteness resulËs in

superÍor retention and thus imagery instructions resulË in superior

repetÍtion to role repetiËion insËructions has been poinËed ouË by paivio

and Madigan (1968). They emphasÍzed that one of the more importanË theoreË-

ical contributíons of Ëhe imagery hypothesis is that it implied a mu1Ëistage

codíng process (cf, McGuire, L96L) in which stimulus and response terms are

encoded into nonverbal images during their paíred presentation. On the re-

call trial-s the stimulus term would presumably act as a cue for the compound

Ímage, whích could be decoded to yield Ëhe appropriate verbal response. They

further made Ëhe point thaË Ëhere is evÍdence that Ss are abl-e to use coding

devices of varying complexity (Keiss and Montague , Lg6s), thus inferring

varying complexÍties at the storage level. This f inding r¡ras supported by

Yarmey and Barker (1971).

The superÍoriËy in retention of picËures over v¡ords is in agreemen¡

wiÈh previous studies (e.g., Paivio and'yarmey, L966; yarmey and Barker.
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L97L). It seems logicaL Ëhat since pÍctures arouse concrete imagery direcËly,

such Ítems should be superior even to high ímagery nouns a rconceptual pegs'

(see Paivio, 1963, 1965) in paired-associate learning. In addition, Wimer

and l¿mberË (1959) demonstrated that the faster learning of objects as opposed

to words vlas not ¿u" å theír greater meaningfulness but was due to the I

presence of less Íntralist generalization in the object lists.

In conjunction with the above was the finding thaË concrete items

showed a superioriËy in reca1l over absËract items in delayed retention.

TtrÍs would be an expected outcome if as Paivio (Lg65) points ouË that the

superíority of corì.crete items lies in Ëheir ability to evoke imagery and thus

act as conceptual pegs, r¡rere true. As such they would be more easíly

retrievable. The fact Ëhat these differences r^rere not signifícant in immed-

íate recall lends support to this conclusion; Ít appears that the deficit in

memory is a function of labelling or decodíng at retrieval rather than

s torage .

A flrther understanding of the processes operative during learning by

I can be obtained from an investigation of the effects of learning conditíon

over memory. Here it is shor,¡n that not only does I have its greatesË effect

in irmnediate recall but also Ëhe greatest loss of items from ímmediaËe to

delayed memory occurs in the I items. Thus, even though I was superior to R

in both memory conditions, the I items showed a greater deterioration than

the R items r,rhen the amount of forgetting from week 1 to week 2 is víewed. It

seems, therefore, safe to conclude that I study shows a much more Eemporary

effect on learning and recall than does R sÈudy. An explanation for this

fÍnding can be derived from the Atkinson-Shiffrin (1.963) multi-sËage memory

model where inrnediate recall is viewed as involving a memory store which is to

a great extent perceptual, and in which a trace with eÍther auditory or verbal



96

components decays fairly rapidly in the absence of rehearsal. Assuming that

I learning involves more perceptual mental acLivity than does R study, and

gÍven the elimination of rehearsal across memory, the results ian therefore

be viewed as a natural product of the functioning of the inrnediate memory

store; f items will naturally deteriorate more quickly than R items because

of theír failure to be transferred into a long term memo

transfer is specific to the lack of rehearsal and large perceptual component

particular to I items

Thus iË aPPears that many of the results from the present study are

in agreement with evidence from the verbal learning liËerature. As such, the

fÍndÍngs can be applíed in a meaníngful way Ín an attempt to descríbe the

Processes involved ín learníng and retention. It seems, however, that an

even more meaningful interpretation can be derived if the personality effects

on learnÍng can also be included in the model. For this reason, an analysis

of the facàrs involved in aLtention 'and retrieval as a function of person-

ality factors seems a relevant area of research. IË seems logical that

since adequaLe models of learning and retention are available (e.g., Shiffrin-

Atkinson, 1968) an ínvestigation of the individual differences inherent in

functioning merit.s pursuiË, and indeed, is a logical step in the progressive

understanding of human learning and memory.
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PERSON,A.LITY RESEARCH FORM SCAT ES

to2
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Achievement Aspires to accomplish difficult tasks; main-
tains high standards and is rvilling to work
toward distant goals; responds positively to
competition; willing to put forth effort to at-
tain excellence.

ãmUaìioi" '"Enjôys being with friends and people in gen-

i , eral; accepts people readily; makes eflorts to
; win friendships and maintain associatious
t. . with people.

Aggression Enjoys combat and argument; easily annoy-
ed; sometimes willing to hurt people to ger
his way; may seek to "get even" with people
whom he perceives as having harmed him.
Tries to break away from restraints, confine-
ment, or restrictions of any kind; enjoys
beic6 unattached, free, not tieci to people,
places, or obligations; may be rebellious when

Cognitive Stuucture Does not like ambiguity or uncertainty in in-
formation; wants all questions answereC com-

,t pletely; desires to make decisions based upon
definite knowledge, ¡ather than upon guesses

Defendence
n,,r.,,9¡probabilities, -.i .:

Readily suspects that people mean him harm
or are against him; ready to defend himself at
all times; takes offense easily; does not ac-
cept criticism readily.

SCAIE
rré
¡Abasement

:

;

Autonomy

Döinüianée"

I

Endursnce

Change Likes new and different experiences; dislikes
routine and avoids it; may readily change
opinions or values in difterent circumstances.
adapts readily to changes in environment.

DESCRIPTION OF HIGH SCORER
.-'-':""Strãwi 

a high degree of humiliry; acceprs
blame and criticism even rvhen not deserved;
exposes himself to situations where he is in
an inJerior position; tends to be self-effacing.

DEFINING TRAIT ADJECTIVES

meek, self-accusing, self-blaning, obsequi-'
ous. self-belittling, surrendering,,.resigued,
self-critical, humble, apologizing, subser-
vient, obedient, yielding, deferentia_I, seif-

.subordinating.

striving, accomplishing, capable, purposeful,
attaining, industrious, achieving, aspiring,
enterprising, self-improving, productive,
driving, ambitious, resourceful, competitive.

neighborly, loyàI, warm, amicable, gobd-
natured, friendly, companionable, genial,
affable, cooperative, gregarious, hospitahle,
sociable, affi liative, good-rvilled.
aggressive, quarrelsome, irritable, ar.gumen-
ta[ive, threatening, attacking, antagonistic,
pushy, hot-tempered, easily-angered, hostile,
revengeful, belligerent, blunt, retaliarive.
unmanageable, free, self-reliant, independent.
autonomous, rebellious, unconsirained, in-
dividuaiistic, ungovernable, self-determined,
non-conforming, uncompliant, undominated,

inconsistent, fickle, flexible, unpredictable,
wavering, mutable, adaptable, changeable, ir-
regular, variable, capricious, innovative,
flighty, vaciilating, inconstant.
precise, exacting, definiie, seeks certainty,
meticulous, perfectionistic, ciarifving, expiic-
it, accurate, rigorous, literal, avoids ambigu-
ity, defining, rigid, needs s'lructure.

self-protective, justifying, cienying, defensive,
self-condoning, suspicious, secretive, has a

"chip on the shoulder," resists inquiries, pro-
testing, wary, self-excusing, rationalizins,
guarded, touchy.
goveming, controlling, commanding, domi-
neering, influential, persuasive, forceful, as-

cendant, leading, directing, dominant, asscr-
tive, authoritative, powerful, supervising.

persistent, determined, steadfast, enduring.
unfaltering, persevering, unremitting, rçlcnt-
less, tireless, dogged, energetic, has stamina.
sturdy, zealous, durable.

colorful, entertaining, unusual, spellbindíng,t
exhibitìonistic, conspicuous, noticeablc, cx-
pressive, ostentatious, immodest, demo¡lsir3-

influence or direct other people; expresses

. opinicns forcefully; enjoys the role of leader

..,;,..-. , r.,- .. ênd may assume it spontaneously.

Willing to work long hours; doesn't give up
quickly on a problem; persevering, even in
the face of great diftculty; patient and unre-
lenting in his work habits.

piniU¡tiol '-Fr-"ri"'rr'ñ" 
\Mants to be the center of attentioni enjoys
having an audience; engages in behavior
which wins the notice of others; may enjoy

tive, flashy, dramatic, pretentious, sholy. .)



CAIE DESCRIPTION OF HIGH SCORER

rarm""ó¡¿ãtr"ã*- 
-'" *öóeî ñi enjoy exciting activities, especially

urturance

if danger is involved; avoids risk of bodily
harm; seeks to maximize personal safety.

Tends to act on the "spur of the moment'r
and without deliberation; gives vent readily
to feelings and wishes; speaks'freely; may be
volatile in emotional expression.

"Gives sympathy and comfort; assists others
wheneve¡ possible, inte¡ested in caring for
children, the disabled, or the infirm; offers a
"helping hanC" to those in need; readiiy per-
forms favors for others.

Concerned with keeping personal effects and
surroundings neat and organized; dislikes
clutter, confusion, lack of o¡ganization; inter-
ested in developing methods for keeping ma-
terials methodically organized.

Doer rrtuoy things-"just{or fun;,, spends a
good deal of time participating in games,
sports, social activities, and other amuse-
ments; enjoys jokes and funny stories; main_
tains a lighrhearted, easy-going aititude to_
wa¡d life.

Notices smells, sounds, sights, tastes, and the
way things feel; remembe¡s these sensations
and believes that they are an important part
of life; is sensitive to many forms of experi-
ence; may maintain an essentially hedonistic
or aeståetic view of life.

Desires to be held in high esteem by acquain-
tances; concerned about reputation and what
other people think of him; works for the ap-
proval and recognition of others.

Frequently seeks the svmpathy, protection,
love, advice, and reassurance of other people;
may feel insecure or helpless without such
support; confides difficulties readily to a re-
ceptive person.

Wants to understand many areas of knowl-
edge; values synthesis of ideas, verifiable
generalization, logical thought, particularJy
when directed at satisfying intellectual curi-
osity.

Describes self in terms judged as desirable;
consciously or unconsciously, accurately or
inaccurately, presents favorable picture of
self in responses to personality statements.

Responds in implausible or pseudo.random
manner, possibly due to carelessness, poor
comprehension, passive non-compliance, con-

rntience

rcial Recognition

nderstanding

fusion, or gross deviation..

DEFINING TRAIT ADJECTIVES 103
" 
fearful, withdraws from danger, self-protect-
ing, pain-avoidant, careful, cautious, seeks
safety, timorous, apprehensive, precaution-
ary, unaciventurous, avoiris risks, attentive to

. danger, stays out of harm's way, vigilant.
hasty, rash, uninhibited, spontaneous, reck-
less, irrepressible, quick-thinking, mercurial,
impatient, incautious, hurried, impuisive,
foolhardy, excitable, impetuous.

sympathetic, paternal, helpful, benevolent,
encouraging, caring, protective, comforting,
maternal, supporting, aiding, ministering,
consoling, charitable, assisting.

,:j

neat, organized, tidy, systematic, well-order-
ed, disciplined, prompt, consistent, orderly,
clean, methodical, scheduled, planful, un-
varying, deliberate.

pla¡rful, jovial, jolly, pleasure+eeking ã.i.y,
laughter-loving, joking, frivolous, prankish,
sportive, mirihful, fun-loving, gleeful, care-
free, blithe. 

l

u"rth"ti", 
"o¡oy, 

ptysicaf renrations,'of -."r-l

vant, earthy, aware, notices environmclt,
feeling, sensitive, sensuous, open to experi-
ence, perceptive, responsive, noticing, ciis-
criminating, alive to impressions.

' -afpiovät 
seèking, proper, well-behaved,

seeks recognition, courteous, makes good irn-
pression, seeks respectability, accommoCat-
ing, socially proper, seek admi¡arion. oblig-
ing, agreeable, socially sensitive, desirous of
credit, behaves appropriately.

trusting, ingratiating, dependent, entreating,
appealing for help, seeks support, wants ad-
vice, helpless, confiding, needs protecrion, re-
questing, craves affection, pleading, help-
seeking, defenseless.

inquiring, cmious, analytícal, exploring, in-
tellectual, reflective, incisive, investigative,
probing, logical, scrutinizi ng, theoretical,
astute, rational, inquisitive.

êr: 1, ..:r'.. :i.r+..;i-i--.*.j;:.':!; ;--.,,,t,!,.:drr.::,¡ i.. :;.:;:;

'"y

a1.

npulsivity

", ; -:.-i.-.4.ì:-, f.1.:;. ì1,ìr¡--

rder'

rccora¡rce

sirability

hequency
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APPENDIX 2

Ao Measures of Impulse Expressíon and Control
ImpulsiviÊy
Change

Harmavoidance
Order
CogniËive SËructure

B. Measures of Oríentation t,oward l,íork and play

Achievement
Endurance

P1-ay

c. Measures of orientatÍon towards Direction from oËher peopre

Succorance

Autonomy

D. Measures of Intellectual and Aesthetic Orientations
UndersËanding

Sentíence

E. Measures of Degree of Ascendance

Dominance

Abasement

F. Measures of Degree and QualíËy of rnterpersonal orientation
Affiliation
NurËurance
ExhibÍtion
Social RecognitÍon

Aggression
Defendenc

G. Measures of Test-TakÍng AttiËudes and Validity
Desirability
Infrequency
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APPENDIX 3A

Presentatíon List 1

List typ"l Learning CondiËion

arrovr - drêss PC

dream - graduatÍ-on PA

saloon - meadow x l{C Imagery

anger - chaos I.{A

church - fork PC

research - truce PA Repetition
la¡.m - fur Ì^IC

charm - intimate I^IA

book - umbrella PC

courtship - reflectÍon PA Imagery

palace - foresË Ì,'IC

exhausËion - grief I^lA

apple - pipe PC

present - prayer PA RepetiËion
praÍrie - diamond WC

crime - happiness I{A

arm - house PC

passion - goddess PA Imagery

city - glacier I,IC

joke - pep I{A

tree - iron PC

narriage - ghost PA Repetition
skíllet - hurricane I¡IC

dlsaster - jealousy WA

cat - beaver PC

love - devil PA Inagery
I^rheat - sËeam I^IC

cleaness - eomradeship WA

claw - pencil PC

centennial - nulËíplication PA Repetition
storm - cotton I{C

delirium - honicide WA
1-P = picture W = word C = concrete A = abstract
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APPENDIX 38

PresentaËion Líst 2

List fypul Learning Condit,íon
star - clock PC

engagement - hierarchy pA

nursery - oven WC Inagery
panic - geníus I,IA

flower - c¿me PC

joy - death pA

ink - kiss I^IC Repeàition
phantom - glory WA

snake - door PC

drama - vacuum PA Imagery
shore - puddÍng WC

affectÍon - joviality WA

haruner - fireplace PC . RepeËition
poverty - exhaustion PA

toy - sunset I^IC

compeÈition - kindness IIA

ketÈle - fl.ag pC

destruction - blessing PA Imagery

beggar - home hIC

spree - povrer I^IA

ship - tablespoon PC

comedy - agony PA RepetiÈion

}ICmast - plant
qrarmth - strength l^IA

coin - bu11et PC

bravery - victory PA Imagery
alcohol-army " I^IC

rendezvous - misery WA

whale - barrel PC

nymph - emergency PA ReþetítÍon
market - admiral WC

heroism - exertion Ì,iA

1* P=picture I,I=word C=concrete A=abstract
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The following is an experiment involved in the recall of boËh

word and picture paired assocÍates. The main purpose of this experiment

ís to invesËigate the int,eraction of urateri-als to be learned and

learning condiËions, and to observe their effects on Ëhe retenËion of

the material. It is a simple memory Èask which I hope v¿í1l thro\¡r sone

light on differerit retenÈj-on values and has in no Ìray anything to do wiËh

your Íntelligence or personality.

In the following you wíll learn 2 lists each comprísed of picture

and word paired assocíates. For each pair placed by the I market your

task fs to create a menËal i"mage in which the tr¡ro items are interacting

and to describe Ëhe image Ëo me. You will be allowed 8 secs. to do this.

For each pair placed by Ëhe R marker you are to repeat the pair slowly

four times and to refrain from using either verbal or imagínal nedíation.

You will be allowed 8 secs. to repeat the pair four times. It is

ímperative Ëhat you follow these instructions carefully and employ only

the learning straËegy Ëhat is indicated Èo you.

If you have any questions please asþ them now, as no interruptions

will be allowed once the experimenË is in progress.
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l¿0')lr\

0.0

3,Q 3.0
t.o 1.0
4. 0 ¿+, O

t;i)-*--'' ?.0 -

3. 0 4.0
2.0 1.0
1.0 2,o
l.o l.t

I SEX

3 2.0
0 '0- "71 l. fi
,l .t)

1.0
rÌ. 0
0,0
0.C
2,o
0.0
0.0
r). 0

)^
1.0
4.0-- 2,t)
4.tl
1.0
2.0
2.,O

J.0
t.c
3¡t)
1.0
i;¿t
0.0
4, Õ

¡.0

1.0
0.r)
I.n
0.0
2,,i
0.0
t.0
0.c

¿+. )
1.0
l.o
r). ù
2.D
l.J
I.1
0.J

3,tl
0.0
3.0
0¿0

0, ;)

0. )- 0. i:)

'0 .0
0.0
0.o
c. {.)

o.0
il .0
l.rJ
r). Õ

0.0
0.0
0. 'l0.0

0;ó
0.0

4,0 cr. ) ¡. cr

1.0 4.,) ü¿0
t¡ô . l.,J I.0
0.0 Ûr,J 0.0
3.O---*',*l,t-"--- -1 ; tl'
1.0 0.0 ù.0
3.0 2,1 1,0
l.f,l 1.0 ü.0

3.0
2.0

3.0
(J. 0-1.0
1.0
l.rl
i.0
0. o

l.Ll
0.0
I .'l
ô.0
l.¡J
0.0
1.0
0. il

2,C 2.C +.0 l.o l.o 0.c o.o0.0 O.Cr 0,0 0.0 0.0 L1 .O 0.0
3.û* ---0.0-- --- 0.0 ---- i,0 ------'1. 0----' -8,. o----- l. 0'---2,O 0.0 0.0 0.0 0.0 0.0 0.04.0 " 3.0 3.0 - 3.0 - 3.0 -.I.0 ----- 2.03.0 1.0 2.0 1.0 0.0 0.0 1.01.0 0.0 1.0 ' 1.C' 0.0 '-'0.0 --' 1.0 --

-- I:--.-i :..rì--.

I.0
0. (l

2,1)
0.ö
0.1
0.0
0. il
rl .0

. Ll¡O 0.Õ 0.0 1.0
0.0 0.n 0.0 0.r)
0.c o.lt "- 1.0 2,0
0.0 0.1 0.0 1.0-""*" I i 0''-----.0. D- *----1 

; 0 *--'"3. 
0

0.o 0.0 l.o 2.o
l.il I,0 3.0 3.0
0.0 0.0 1.0 0.0

1+. ü
1.0
l¡rO
2. t)

3.0
0.0
1.0
0.0

I.0 0.0 0.0 0.c

4.d
i. o
4.0
1.0
4.0
2.O
2.0
I.0

2.O
0. ö
2 rO
Lì .I.'
1.0
0.0
I.0
0.0

4.0 3.0
0.ù----- 0"0
4,0 4, Q

I .0 --'"- rll . lJ

4.0 1.0
I.0- ' I.0
2.0 1 ,0
1.0 1.0

I o.tl o.0

1.0
0.0
1.0
0.0

3.0' - -'0.0 ----
2,O

'' "'"-"'- 1. 0 
*-'*-

0.0- 0.0 ----'-

0.0
0. ')

0-.0
0.0

4.0
o.0
3.0
0.0

0.0
0.c

1.0 1.0
U. U U .U
l. o I "O
Lr¡ U U. Ll

c.0 0 .0
0. c -"-" c.0 -'-'
I .0 0.0
l.c --'..1.0--

I t'J

0,0
4¡ (l
3.0

0"0
IJ.(J
t.0
0.c
I;O
0.0
1.0
0.ö

r.0 c.l"'-'- t.c --
c.0 c.0 1.o
0.0 * -- 0.c --- 0.0 '0.0 û.0 0.0o.D'----c,: 0.0--
rl ,0 , 6.0 0.0
1.0 '. 1.0 -"".1;0---
0.0 0.0 0.0



O
FI

Pìf r,\T,ì rìlIl- i,l!ri..i-rì ii,. I,r L.tt,
I ¡tPUT t)^t a ,ra(_r)rtl lt.¡tJ Lt)<

4 SUTJJECTS l¡l l)r.'F I l.l:V 2 SrX 2

L 2.')
').')

a t.l

I. )

) L.)

I .r-
4 4.!)

1 ,.t-.)

4 SUIIJ!.(-ìS l\r r)L'f' L Lt-V 3 Sl;( I

I

¡. )

:r .l
I.l
íl .l
t. ,)

1.J
I .,1
J.:)

L 2.)
u.)

2 3.)))\
J ¿,.1\

I . rì

4'- ¿.0
U. u

2.1

J. i-

f; .ì
2, t'

I.'.)

'1. r.j

2,4
0.i)

i. r:t

1.,)
I . i)
1¡.i)

t.0
4 .')

u. rl

4 SIJLIJLCTS TÀI I'fìF I I.FV 3 SiX 2

I 1.0 l.o
I.,i ¿.ù

?. 2 ,() :t .,j
0.J 1.0

3 4.0 7,0
3.r-, l).0

4 4.O 4.0
U¡,J l.tl

ú.tì
2.0
2.1

1.tl
0.0

,t. ,j

l. r)

ú.;J

1. ír

0..1
l-'. Ll

i.i

2. C'

2.0
iì.a
2,C

3.0 -

0.a

I.1:ì

C. r)
(; .0
l.!
t.). I
I . (r

0. J

0.:)
,.r . ')
3. _)

2.l
3,)
I . '-')

I.l
aì.1

2.'l
l_, . r.;

0.i
(,. 0
¿¡ ,0
3.0
4.u
ú.ô

1ì.')
û.)
l-). 'l
ti. c
n.{_,
0. ''l

o. rl

,:1. ¡
Í. c
c.0
'J. 0
f ..)
l.,l
0. 1
.J .1

,)..)
;1 .¡
f . il
i).c
t.0
'1. i)
r) .0
ù.0

¡.t c.i)
0.c c.ù
L.f.t t.0
f. il 0. rj
1.r_ì I.l
í). o cì.(_)
L, í) 0. c
ú. 'r 0. rl

t.o
2.0
0.c
4.O
1.0
3.(l
c.0

2,O
0.0
l. rl
0.0 

.

2.0
I.0'
1.0
1.0

1 .'l
0. I
i.Ð
l. J

3. .)

rr.)
1.ù
0.c

3.0 l.c 3.0 0.o l.o t.0 o.où.ír 0.ô 0.rl 0.c 0.0 l.C 0.cl.ai 0.0 0.0 3.0 O.O C.C O.O1.0 0.0 0.0 o.o c.c 0.0---- 0.c3.0 t.r, 2.o 2,0 0.0 0.0 l.o0.0 - 0,0 -'-'0.0----- 1.ô'--- .o--_-3.0 l.ir 4.C ?.O 2.O O.O 0.0?.0 0.0 1.0 1.0 0.3 o.o 0.0

1.C
n.f
c.û
0.0
1.0
0.0
o. r'
0. iJ

2.Q
1.û
I.,l
0.(-l
3, (.t

1.0
2.O
1.C

v.o
l.íì

l.o
4. t)

1.0
t.0
l.ù

' 1.0 ----'0.c 0.0'---- 0.fl -----o.0
3.0 2.o 3.0 2.n 1.0

1.0 1.0 (¡,J 0.0 1.0

0.0 0.0 0.0 0. 0 0. 04.0 4.C 4.0 2,0 l.o
0.0 1.0 1.'0 1..0 0.0
4.0 ¿.0 3.rl 3.0 0.r)2.0 -'" -0.0 --.0.0---.--o.ù ---'--0.0-

0.0 l.o
!; 0 

-=- 
0. 0 -'-'

0.0 1.0
0.c ' 1.0 -

3.0 3.0
3.0 - 0.0'-'.
3.0 1.0
0: 0" 

-*- I .0 --



.:!

iA'ìi .-l
':) Y-l

::l
.j
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t,: '

PRt- UATÁ UILL Lr^P.KEri f-i:[] l), I97,¿

I NPUÏ DATA ÌíCI]NTII.JUED<

_-_.+._s.ußJ EcTs IN PR F 2 LtV 1 SE X

':\

:

.\

3.rl
2.0
2.O
1.0
4.C
l.Ú

4 4.O
0.0

2.0 :ì.0
2.0 0.0
4.0 4.C
0.0 0.0
2.O 3.0
Lì.0 c.n
4.0 ¿. Lr

0.0 1.0

4 SUEJECTS IN PRF 2 LEV I S5X

I

;¿

7
0.0=*ï-_-- t.o
0.0

2.O
t.J
3.0
I.0
3.0

?.ô
1.0
3.0
1.0
4.O
)1,

n'n

4. il
I.0
¿. o
0.0
3.0
I.O- 2.0 '--"
0.0

4 SUIJJECTS IN PRF 2 L FV 2 SEX

1 . 1.0 . 2.0 3.0 3.o u.0 0.0 {).0 0.0 2.o 2,o 0.0 2.0 0.0 0.0 0.0 o.o0,0 0.0 0.0 2,0 0.0 0,0 0.0 0.0 0.0 . 2.0 0.0 - 0rO 
..- -'-0.0 ---.-010--*--'-0.0----.-_-0.ó-*--

4 3.0 2,0 3,O 3,0 1.0 1.0 I"0 0.0 3.0 4.0 2,0 2,Q 2.0 1.0 0.0 0.0

I 2.0 1.0 0.o 2.o 0.o 0.o 1.0 0.n 2.o 2.o 1.0 1.0 o.o o.o o.o o.o

2 3.0 3.0 4.Q 3.0 r).1 0,0 1.0 I.0 2,0 3.0 l.C' 4.0 3.0 l.O l.O i.O
2.0 0.0 0.cì 2.t-) J.,l û,u 0.0 1.0 1.0 1.0" -'l.O '. l.O --- l.O '* 0.0---'-0.0-"-.-'l.o--

t.)
0. r)
2.)
o. 'l
1. C

2 .')
(). 3

2.0
1.0

2.O
0.0
0.0
0.0'-'
0.0

o. í)

I. ,
1. r)

0.0
l. t)

ó.i)
I.0
0. ,l

0.0
0.c
0.0
0. \)
0.0
Ll.0
0.0
0.0

2.C ' '2.')"
l.cl 0.1
3.0 ?.)
1.0 I. J

r.c 2-.0
2.O O,t)
I . '1 

'--'- 
0 .1

0.0 ,J.0

4.,
tì. 0
3.ü
0.0
l.ul
0. ()

0 .,,4

0.0

3.0
0.0
0.J
0. .-)

0.i)
0.c

)^
1.0
3.c
Í). tl
4.0-. 0.0; -
2.O
1.0

1.4.,--- - 1.0-
0.0 0.0
l.t) 1.1
0. t 0.0
1.0 0.'J
0.c ').o
0. .î - "---- c: lì' '.

0.0 rl .û

3.0 l.o 3.0 2.c
2.x 1.O 0.0 0.0
3.ü 2.O 3.0 3.o
0.0 1.0 - 0.0'- l.c
3.0 2.0 3.û 2.0
0. 0 -'--' '- 0. ô '""'--- 0 . ü ----0. 0
1.0 1.0 3.0 1.0
0.ô c.(ì . 0.0 ." 0.0

- ' 1; O'---*- - 4. fl-^'--"--l .0
o.0 0.0 0.0'i.0 . 3.0 4.0
i.0 2.0 l.c
t).0 1.0 '0.0
c,.0 0.0 0.0'-'2. A- ----- 2; O._.----'0; 0
0.0 0.0 0.0

1.O 0.0 0.0
0.0 0.0 - - o.o
3.0 2.0 2.O
0.0 1.0 t.0
0.0 1.0 0.0
C'. 0--_-' 0;J--ü .0 -1.0 0.0 0.0
0.0 " 0.0 " -'0.0 - -

3.Õ--'--'-2.0----1;0----*1.'0--0.0--
0.0 0.0 0.0 0.0 0.0
3.0' 1.0 . t.0 t.c--'- 2.c---
2.O 0.0 0.0 0.0 0.0
2.0'- - 0.0 -" 2.0 - 0.0 --_--I.0 -
0.0 0.c 1.0 0.0 1.0
1. 0 --t . 0 ----'2.o-:u;J
0.0 0. 2-..0 0.0__0:0
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'il

'iÌ

:i

rt
rl
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PRI- DATA BILL iì^fìKtii ÉEi] 13, I,)12

INPUT DATA {CONTI¡]T'ED<

I 2.O
1.0

2 4,(J-' 0.0
3 2.0"'--" 2.O'
4 2.O

l.o

4 .,SUBJECTS IN PR F 2 L TV

4 SUBJECTS IN PIìF 2 LFV 3 SËX

l. 0 3. c
' l.u ?.(._\

4.û 3.C
1.0 l. r)

3.0 l.c' 2.0 " -- 0.0
3.0 l.Cr
t.0 0.c

¿ "' 4.0 ¿.O t.0 3.C l.:l I.0 I.O i).0 2.O 3.Cr-- O.O
2.C Cì.0 0.0 0.0 O.C 0.0 0.11 {).0 1.0 0.0 0.0

1 ' 2.O 2.O 3.0 3.0 1.1 i.0 o.o r).0 1.0 3.0 2.0
t.0 1.0 û.0 C.0 C.l il.O 0.0 r).0 0.0 t.0 0.0

1.0 0.c 0.c' 0.0 0.ù 0.c c.ü r).0 0.0 0.0 0.0

4 SUBJËCTS IN PRF 2 LT\I 3 SEX 2

2 STX

3.O
I.r.)
t+.O
2 .1)
3.0- 2.U

. 4,C
2.o

I.0 0.0 C.0 C.0 0.,1 0.,1 0.(-ì {1.0 0.O l.C 0.0

l.J
1. 1

l.i)
0.l
1.1
0 .,1
Ll. 0
1. (ì

4 3.0 3.0 2,0 2,0 0.C 0.0 0.0 r).C 1.0 2,O 1.0 4.O 0.0 C.O O.O 0.0

2 2"O 1.0 1.0 1.0 2.i) I. c l.o
0.0 0.ù -0.0- 0.0 0.J 0.C¡ 0.0

3 2.0 2.Q 2.O 1.0 2,D I.0 0.0- "-'0.0 0.0 0.0 0.0 0.c t.û o.cl

4.t) t+,O 4.O 2.O 2.C 1.0 2.0
ö:0---- 3.Õ ""- - 0:0*-*-- t.0-*- *-0.Ð--"- - 1.0 "-."-'' 0,0 - "

o.c
i). ,J

u. i)
('). ù
I.0
û.0
I. t)

l. r)

1.0
0.ú
I. ii
0.ir
1.0
0:û
?_. ()

0. il

r-l .0 0.0 3,O 2.C 4.O 2.O 0.0 0.0 O.Or'r,r) 0.1 1.0 1.c, 3.lr -'0.0 0.0 -- ú.0- - -0.0---
r).0 2.o 3.0 3.0 4.0 3.0 l.o 0.0 . 0.0i).0 2.o' 2.c 1.0 0.0 0.0 - 0.0 "--. 0. c.-'---" -0.0 *--
J.i) ?.C 2.0 l.C 2.0 1.0 0.0 0.0 1.0
'l .r-'- -- 1.0 - -- 1.0 ---0.0 "-- 0.0---T.0 

-].0- 
o-.;0--0.ö-

1.0 3.0 3.0 0.u r+.() 1.0 0.0 0.0 o.o
I.0 2.o 2.0 0.0 1.0 - 0.0 0.0 .'--- o.o -- o.o -..-

().0 3.0 3.0 I.c 4.0 0.0 0.0 0.0 2.o0.c-....-"1.0'.-_---,e*..--.2.0-------0.ct-]]:-o().0 1.0 2.o 1.0 4.0 3.0 1.0 0.0 o.or).0 0.0 2,o " 0.0 0.0 - .' 0.0 - --- 0.0 _'-'--0;0_--'---0.0--*
r).0 1.0 2.n 1.0 3.0 2.o 0.0 1.0 2.00.0 0.0 1.0 ' 0.0 2.0 '- - 0.0 '--"- 0.0 '- --" 0:0-'-- -1.0 ----



c\
rl
F{

il INPUI DATÂ ZC0'\lrNUED<

,i
41,

11 ___.__==l -s_utsJEcIS ¡t:J pp,F -3 L EV r SrX t

PÊ.F I)AT/\ BfLL fJAP.KEIì FÊiI 13, ICIT:

I 3.0 3.0 3.0
0.C l.rr 1.0

2 ¿.ç) 2.O 1.0
0.0 0.0 0.0

*___-.-_1__ l:g 4.0 3.c
0.0 -* 0. O:' -' u. L'

-...4. 4.0 4.0 4.0
+.0 2.O 2.0

I 4.ù
3'O

2 2.A
: , I.0
: 

'" J ' 4.0
: 3.0

4 l.u
i 2 'o

+.SUB¡ECTS IN PRF 3 LEV I SEX 2

4..L1 4,\)
0.0 2. 0
¿.rl 2.rJ
0.0 1.0
4.0 I.0
2.O (l .0- --3. c -* - 2,Õ'
1.0 t.0

1.O
0.c

0. 0 0. ,_)

2.0 0.d'..-O.O '--.i.'.ì
3.0 2. )
2.'O l. l

4 SUEJFCTS I¡I PRF 3 LI-V 2 SEX I

2.)
() . .,1

1 .,)

2 4.O 3.0 1.0 ?-.0 2,) I.0 Z.C l.C 3.0 Z.o O.Cì.. l.O l.o O.O l'O 0.02.J l.(J l.c' 2,0 t.'l rl.9 ù.'J 0.0 I.o ?,,0 "" 1.0 0.0 - o.tt lt.lt ' C.ri ô.0 -

,- q.t ?.2 l.{r 1.0 g.i) 2,,J 0.0 0.r) 0.0 1.0 0.0 l.r) 1.0 l.o o.o i.o

1.0
l). 

")0.1
0. t)

0.0 1.o r.0 O.ij 1.0 1.0 z.o o.o I.0 0.0 t.o û.0 o.o?.û 2.D o.0 1.. C C'. rl 3. o 4.0 3.0 3.0 Z.O C.O - 0.0 l.O -
1 .0 1 .,1 û. 1 0.0 c' .,) 1.0 0. 0 0. o 2.0 1.0 0.0 0. c l .o3.0 l.'.1 0.c 1.0 c.0 r¡.0 3.0 - 2.0 3.0 z.a 1.0 c.o - 1.00.0 í).,1 0.0 0.rl c;.[r 0.0 0.0 1.0 0.0 o.o c.o c.o l.o
0.0 t.c 0.0 ,l .c c.() I.0 l.o 0.0 l.o 0.0 0.0 o.0 l.o

0.c 1.0 (ì.,J 1.0 3.O O.(ì 3.O
0. rl ô.ô - -- (,.Ò "-"---'Ò. O-*-* C'. 0 "-.--- Ò; C
O.tr 2.O (r.il 3.0 4.O 4.0 3.0
c.0 1.0 (1.0 3.r) 0.ô 1.0 2.0

I.LI
rJ. r)

i.ù
0.0

fr.O 3.0 3.0 1.C, 4.0().J C.0 I.,1 o.fr 0.0().,1 2.c 2.O 0.0 1.0
c;.!) ' I.0' 1.0 '- û.0 '- 0.0

rJ.0 0.() 0.O 1.0 0.0 1.r) 1.0
0.'l 0.0 0.0 0.rl - - 0.0 o.ù--"-'--0.0

l¡rr 1,.1, l.fr l.o l,t) 3.0 l.o 0.c 0.0
C, ) --''' il. 0-.---- r). Í-----' I . 0'--- 0. Cl--_ 0 . C.¡-*-- 0. C--- 0 . t ---O . 0

c.0
1"0
1.0
0.0
2.O

1.0 0.c 0.0
0.0 ' 0"0 -- 0.0
1.0 0.0 0.0
l.C 0.0 - 0.0 -
0.0 0.0 0.0
0.0-'-- c. J--'-0.ö --
2.O 0.0 1.0
0.0 0.0 0.0 -

0.Ò
3.O
0.ô

I.0 1.0 0.0
0.0-'-.-0.ô - 0.û



c!
rl
rl

)

PRf. DATA TJILL IIAFKIII FEIJ i3I 1972

INPUI DATÂ,¿iC0NTI I'lUi:O<

I 2.0
I .rJ

2 l.o
I .(r

3 a.t)
--- 2'U

4 3.C
o. tl

_"_ 4 SUBìTECTS_ Ir.,¡ PRF 3 Ll:V

2,,.) 3. C

t.0 1.0
¿.'J L.t)

r.0 t.0
4.D 3.C- l.rr --'I;cl
3.C 4.0
O. l) 0. r-j

.4'SÚtsJ[cfS IN PRF 3 LFV 3 SEX

? ltx .?

I.tl
?.()
2,0
2ô'-. 3.0
4.0
l.['

1.0-.---.-2.0 -- 3.Ô
0.0 1.0 0.0
4.0 /+.0 4.C
2.0 1.0 t¡.O
3.0 3.1 2,U
0.0 l.Ù Ll .0--4-- --4.Û-."-.- "3.0 -' 2..O
0.o l.o 0.tl

4 SUBJËCTS IN P'lF 3 L[:V

I 4'0 3.O /r.O 'n1O 3.ll
---1 .0^--"'l.Õ'"--- l.c'-- " 0.0"'----'I .0

2 2.t) 3,0 3.0 2,O ?.1
I .0 t .0 l. c] 0.0 0.,)

3 3.0 3.0 4.C /t.O 0.0
Zr0 3,0 0,1) 1,0 O.iJ

2,')
1.)

0.,)
3 .':)
0. )
I .')
c.ü

1.t
0. r)

2..)
t.))^
() ..)
2.D
IJ.:J

2.0 -

0.0
4.0
l.c,
3.0
1.0' 2.0
0.0

3 SEX 2

1.0
J. .)

D. rl

0.i
í). i)
0.û
I. {l
0.0

0.0
0. ,l
0.0
0.J
i.0
1.u
1.C
0.0

4¡0 3¡0 lr¡[' 2t() 2t0 1.0 2,Õ 0.'.) 4,0 4¡Ô 4.0 4.0 4.0

3.ô
). ()

l^

c. ù
2.n
I .,:i
I.0
0.c

- I.0
0. tr

1.C
0.0
1.0

1.0
0. Cl

,J.J 2.O 2.O 1.0 4.")
0.J 1.0 i..0 0.0 2"0
0.) 2.o 4.t) 2.o 2.o
û.r 1.0 3.0 1.0 I.0
(r. .l +, ,) 4. o 4. o 4.0
0.J -. "' 2.01 --"'' 0.r1..----'* 0.Ci--------I.0---
o,o t.0 4.o l.c 4.0
0. C 0. 0 0.0 - 0. C, tl.o

0 .,J
0.0
0 .,)
0.t
0.0
0.il
1.0

1.0 1.0 l.,l 3.0 3.o 3.0 3.o 2.o
I;C* -..0.0. --. 0.c*- - 0.0.--' 0.0' --'- 1'.0"*---1.0'-"-*-0.0
I.0 1.0 0.0 2.o 3.0 2.0 3.0 2,o
0.0 c.0 0.c I.0 0.0 0.0 0.0 0.0
0.0 l.û 1.,) 3.0 4,t) 3.0 4,O I.0
(),rl q.íi 0¡0 1,0 ät0 0.0 3rü 0r0

' 
1 ; O' -- -' 2. t)'------ 3. 0' - ----3. C - -= 0. 0 ----0. 0 

* 
-1 ; 0----0 .0 --

1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
3.C 3.0 4.0 4.0 3.0 2.0 0.0 0.0 -'-

0.0 0.0 0.o 0.0 1.0 1.o 0.0 0.0
1.0 3.0 ' 3.0 4.o 2.0 1.0 " 1.0'-'- t.0 -
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1.0 c.0 0.0
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4.O I.0 0.0
1. 0 - --*-c. J''--*-'Õ.-0
1.0 0.0 1.0
0.0 0.0 0.0

0.0
0.0
1.0
1.0
1.0
I:ô--
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0 .0 -"'-

0.0 0.0 0.0
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0.0 1.0 0.o- 0.0 0.0" 0.0.-'
1.0 0.0 1.0
0r0 0.0 0.0
1.0 1.0 2¡0
1;0 --1..-û----o;0 *
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2.O

*3_____ J.ll
¿.u

4 3.0
0.o

0.o
2 4.O

. 2.u
3 3.O

--- -t :04 4.0
I.0

4.O
' I.t)

3.0
ul .O

4 SIJBJ ECÏS IN PR F

¿r LLV I SËX

2.O

I.O

I.()
0.0
3.0

l.o
3.{l
1.0

0.0 2.0
2.C 4.0
Ll .0 1.0

4 LbV I SEX 2

I

t) .0

3.0

2.o*--2.c
1.0 0.0
¿ .u J. (.'

0.0 0.0
2.C O.O

4 SUBJËCTS TN P'ìF 4 LEV 2 SEX
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l.l
().0
2.C

.. _2
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0.0
l. u
0.c

J.0 4.0 0.0 4.0
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3.0 3.0 2,O 3.0

c.J
2.)
0.0
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0..J
1.0
c.t
l.l
D.l

0.0
4.o
0.0
1.0
t.û

4. ()

2.C

-'-- 3.0 --..c.ô
3.0 q.J

0.ú
0.0
1.o
r). 0
2.4
0. Lr

0. c,

0.0
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() .o
(). 0
1.O

3.O
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2,o
1. (l

2.O
(t .0 -*- - (l .0*-"-'-
0.r) l.0
o.c l.0 -'

().. ]-,.-'',,'0,1_-.''..2:0.-^-^2.0-.__*_2.I;0-----l_:0:_-*l:-c,--T:0-
o.D 0.o o.0 0.0 0.0 0.0 0.0 0.(') 1.0 0.0
t.Lì 0.ô 3.0 ' 4.0' - 1.0 4.0 "" -"0.0 "'--t.0'-'.--0.0-----O.O---
0.0 ().0 0.0 l.c 0.0 0.0 0.0 t.0 0.0 0.0
0.0 0.0 3.o ' 2.o - - 1.c' - L,a--- -- 2.0 ----- 1.0 .---'- 0.0 ---- -0.0 -
0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0---.-' ().'-r'- -'-'2.A-----4:û--*"'3.0'------4;0---O;0- ];O--O;þ-
0.0 0.r) 2.0 1.0 0.0 2.0 0.0 1.0 1.0 0.0

I.D
r.r..)
rJ.1
c).0
1.0

3.C 0.0
1.0 0.(:
4.0 0.c
l.o 0.c
l. r.') 0.0
Ò.Õ "-*- 0.ó
4. 0 t.0
3.0 '-' 0.0

t.0
0. t.¡

2. t)
0.ô
1.0
0.0
1.0"-- -- '0 

. 0 "'-- 
-' -

0. ()

0.0---
l.ù
0. (^J

0.0
0.0
0.C
0;0 -- --

4.0 2.0 r.0 0.0 0.0
l.o 0.0 2.0 c.o 0.0
3.0 2.0 2,O 0.0 1.0
0.0 - l.o ----0.0 --- o.o.--'--0.0 *-
4.0 3.0 1.0 3.0 0.0
Õ. 0----ó ; 0 -_-c.'0 ----1;¡--l.-0- *
0.o 2.o 1.0 0.0 0.0
r.0-'- 0:0 1.0 -'- 0:0.----0.0

(Ì.0 l.c 3.0 1.0 3.0 1.0 t.0 0.0 0.0
0.0 0.0 l.C --- 0.C, 0.0 ' 0.0 - -- O.O 0.0 - -*O.O().0 1.0 3.0 1.0 3.0 1.0 1.0 0.0 0.0
(r.0- . 0.D---'-"-' I ;0*-*-" 0";rr"'--- 0.0---*-õ;ö ..---*Ò.'ô**-ô;ö---0;f,**
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APPENDIX 6

Inrnedíate Recall MaLrix



Analysfs

Source

of VarÍance

of Varfatlon DF

PRF

PRF 3
LEV 2
LEV 6
SEX ].
SEX 3
SEX 2
SEX 6

ERROR 1

PRF X LST
LST

PRF LEV LST
SEX LST

PRF SEX LST
LEV SEX LST

PRF LEV SEX LST

ERROR 2

coN
PRF CON

LEV CON

PRÏ'LEV CON

SEX CON

PRF SEX CON

LEV SEX CON

PRF LEV SEX CON

ERROR 3

LST CON

PRF LST CON

LEV LST CON

PRF LEV LST CON

SEX LST CON

PRF SEX LST CON

PRF
LEV
LEVPRF

SS

L2.7727
18.8906
9.s4L7
6. 3809

32.7363
0.4844

19. 1563

255 .4s3L

3. 0055
3.4694
4.328L
3. 2B1g
2.0955
0. 5 834
3.9533

44.].406

LLL2.L4O6.
s.64L6
o.47 46

T2.ZLBB
2.2656
6. BB2B
L,4434

LL.4785

100.0156

l-3.6875
1.1865
I,L299
2.9404
3.662L
2.9766

MS

4.2576
9.44s3
1.5903
6.3809

10" 9121
0.2422
3.]-927

3.5480

L.0979
3.4694
0.72L4
3.28L9
0.698s
0.29L7
0.6s89

0.6131

LTL?.L4O6
1. BB05
o.237 3
2.036s
2.2656
2.2943
0.72L7
1.9131

1.3891

L3.6875
0.39ss
0.s649

.. 0.4901
'3.662L

o.9922

72

3
1
6
1
3
2
6

72

F

L.200
2.662 .L0
o.448
1.798
3.076.05
0. 068
0. 900

1_

3
)
6
I
3
2
6

72

I
3
2
6
1
3

L.665
5.6s9
L.777
5. 353
1.139
a.47 6
1.075

800.616
1.354
0.17r
L.466
1.631

1 L.652
0.520
r.377

2s.966
0.750
L.072
0.930
6.947
1. B82

c.v. ll

.05

.05

L],5.22 PERCENT

c.v.
.001

47,90 PERCENT

c.v.
.01_

.05

72.L0 PERCENT

ts
H
Or



LEV SEX
PRF LEV SEX

LST CON

LST CON

ERROR 4

MAT
PRF MAT
LEV MAT
LEV MAT
SEX MAT
SEX MAT
SEX MAT

ERROR 5

LST MAT
LST MAT
LST MAT
LST MAT
LST MAT
LST MAT
LST MAT
LST MAT

ERROR 6

CON MAT
CON MAT
CON MAT
CON MAT
CON MAT
CON MAT
CON MAT
CON MAT

ERROR 7

CON MAT
CON }IAT
CON I'{AT
CON MAT

PRF

LEV
PRF LEV

PRF
LEV

PRF LEV
SEX

PRF SEX
LEV SEX

PRF LEV SEX

PRF
LEV

,PRF LEV
SEX

PRF SEX
LEV SEX

PRF LEV SEX

LST
, PRF LST
LEV LST

PRF LEV LST

0. 6084
2.9L50

37.9s3L

70.4694
L.7520
0.9427
3.8125
4.9276
1.9845
6.29L7

64.4s3r

1. 5631
2.7L00
7,6927
4.6670
0. 0060
7.3825
0.0467
4.4788

34.2656'

8.0209
0. B94s
0.7662
7.L074
0.2882
0.0193
1.1395
1.6858

4L.6406

6.38L2
0.7 822
0.437r
2,4072

2
6

72

1
3
2
6
1
2
6

72

1
3
2
6
1
3
2
6

72

I
3
2

6
1
3
2
6

72

1
3
2
6

0.3042
0.4858

0.s27L

70.4694
0. s B4q
o.47L4
0,6354
4.927 6
0.8822
L.0486

0,8952

1.5631
0.9033
3.8464
0.777 B

0.0060
2.4608
0.0233.
0.7 465

0,47s9

8,0209
0.2982
0.3831
L.LB46
0.2882
0. 0064
0. s698
0.2810

0.5783

6.38L2
0.2607
o.2LB6
0.4ùL2

0.577
o.922

78.72L
0,652
0. s27
0.710
5. 505
1.108
L.17L

3.284
1. B9B
B. OB2

r.634
0. 013
5.L7L
0.049
r,569

13. 869
0. 516
0.662
2.048
0.498
0.011
0.985
0.486

72.869
0.526
0.44L
0.809

.01

.05

.10

.01

.01

.01

. t_0

c.v. // 44.4L PERCENT

c.v. lt 57.88 PERCENT

c.v. lf 42.20 PERCENT

c.v.
.01

46.52 PERCENT

F
H{



SEX LST CON MAT
PRF SEX LST CON MAT
LEV SEX LST CON MAT

PRF LEV SEX LST CON MAT

ERROR B

TYPE
PRF TYPE
LEV TYPE

PRF LEV TYPE
SEX TYPE

PRF SEX TYPE
LEV SEX TYPE

PRF LEV SEX TYPE

ERROR 9

LST TYPE
PRF LST TYPE
LEV LST TYPE

. PRF LEV LST TYPE
SEX LST TYPE

PRF SEX LST TYPE
LEV SEX LST TYPE

PRF LEV SEX LST TYPE

ERROR 10

CON TYPE, PRF CON. TYPE
LEV CON TYPE

PRT'LEV CON TYPE
SEX CON TYPE

PRF SEX CON TYPE
LEV SEX CON TYPE

PRF LEV SEX CON TYPE

ERROR 11

I
3
2
6

72

L
3
2
6
1
3
2
6

72

1
3
2
6
L
3
2

6

72

1
3
2
6
1
3
2

6

72

0.001_8
2. 0081
o.44L6
2.900L

35. 7031

2.2662
9.4863
8.1302
2.7L88
0.1881
4.r578
0.2552
L.2L9L

56. 3906

35. 9s38
1.0382
0.0834
5.4325
0.0789
0.7369.
1. B9sB
2.765r

34,328L

L20.9369
L.L777
1.1315
1.1680
2. 5853
1.5013
3 .7 643
8.2r94

29 .57 8r

0.0018
0.6694
o.2208
0.4833

0.49s9
I

2,2662
3.L62L
4.06s1
0.4531
0.1881
1.38s9
0.L27 6
0,2032

0.7832

35. 9538
0.346L
0.04L7
0. 9054 .

0.0789
0.2456
0.9479
0.4608

0.4768

L20.9369
0.3926
0.5657
0.L947
2.5853
0.5004
1. BB21
L.3699

L 0.4108

0.004
1_.350
0.44s
o.Ð75

2.894
4.037
5. 190
0.579
0.240
L.770
0.163
0.259

7 5 .4LO
0.7 26
0.087
1.899
0.165
0.51s
1.988
0.967

294.388
0.9s6
L.377
0.47 4
6.293
L,zLB
4.s82
3.335

c. v.
.10
.05

'01

43.08 PERCENT

C.V.

.01

54.L4 PERCENT

c. v.

.001

.05

.05

.01

c. v.

42.24,-PERCENT

39.2L PERCENT

H
H
@

t.

i:
l.
i.



LST
PRF LST
LEV LST

PRF LEV LST
SEX LST

PRF SEX LST
LEV SEX LST
LEV SEX LSTPRF

CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE

ERROR 12

MAT TYPE
PRF MAT TYPE
LEV MAT TYPE

PRF LEV MAT TYPE
, SEX MAT TYPE

PRF SEX MAT TYPE
LEV SEX MAT TYPE

PRF LEV SEX MAT TYPE

ERROR 13

LST MAT TYPE
PRF LST MAT TYPE
LEV LST MAT TYPE

PRF LEV LST MAT TYPE
SEX LST MAT TYPE

PRF SEX LST MAT TYPE
LEV SEX LST MAT TYPE
LEV SEX LST MAT TYPE

ERROR 14

1
3
2
6
1
3
2

6

72

1
3
2
6
l_

3
2
6

72

8.6107
2.8LL4
2.6608

.2.7999
0.1-B5B
L.L723
1.5701
2.9859

38.2656

L5.64L2
o,8923
0.0052
1.L252
0.0790
2.3618
0.9425
3.9995

27.7656

7 ,4539
L.7Lsg.
0.4113
1.9891
0.6250
0.344L
s. B1B4
L.8766

36. 0781

0.2357
8,4163
2.0983
2. 03BB
L.5577
0. 1089
1. 5 731

4,6L07
0.937L
1.3304
0.4667
0.1858
0.3908
0.7850
0.4977

0.5315

L5.6412
0.297 4
0.0026
0.187s
0. 0790
0.7 87 3
0.47L3
0.6666

0.38s6

7.4s39
0.5720
0.2057
0.3315
0.6250
0.LL47
2.9092
0.3128

0.5011

0.2357
2.8054
r.049L
0.3398
r.5s7 7

0.0363
0.7 866

PRF

L6.202
1.763
2.503
O. B7B
0.350
0.735
L.477
0.936

40.560
0.77L
0.007
0.486
0.205
2.042
L.222
L,729

L4.876
1. 141
0.410
0.662
L.247
0.229
5. 806
0.624

.01

. l-0

coN
PRF CON

LEV CON

PRF LEV CON

SEX CON

PRF SEX CON

LEV SEX CON

L
3
2
6
1
3
2
6

72

1
3
2

6
1
3
2

MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE

.01

c.v. ll 44.59 PERCENT

c.v.
.01_

.01

37,99 PERCENT

0.353
4.20L .0r
L.577
0.509
2.333
0.054
1.178

c.v. ll 43.30 PERCENT

H
H\o



PRF LEV SEX CON MAT TYPE

ERROR ]-5

LST CON MAT TYPE
PRF LST CON MAT TYPE
LEV LST CON MAT TYPE

PRF LEV LST CON MAT TYPE. SEX LST CON MAT TYPE.
PRF SEX LST CON MAT TYPE.
LEV SEX LST CON MAT TYPE

PRF LEV SEX LST CON MAT TYPE

ERROR 16 72

ERROR DUE TO APPROXIMATION
TOTAL 1535

6

72

1
3
2
6
1'
3
2
6

2,4556

48.0781

0.4016
0. 8866
2.0262
1.1935
0.0654
0.3688
o.L7 48
6. 3051

35.1406

-0.0029
2696.L035

0.4093

0,6678

0. 4016
0.2955
1.0131
0.1989
0.0654
0,L229
0.087 4
1.0508

0.4881

0.613

0.823
0.606
2.O76
0.408
0. 134
0.252
0.r79
2.153.10

c.v. ll 49.99 PERCENT

c.v. ll 42.73 PERCENT

P
N)
O



APPENDIX 7

Delayed Recall Matrix



Analysis of Varfance

Source of VariaÈ1on

PRF
LEV

PRF LEV
SEX

PRF SEX
LEV SEX

PRF LEV SEX

ERROR 1

LST
PRF LST
LEV LST

PRF LEV LST
SEX LST

PRT SEX LST
LEV SEX LST

PPJ'LEV SEX LST

ERROR 2

coN
PRF CON

LEV CON

PRF LEV CON

SEX CON

PRF SEX CON

LEV SEX CON

PRF LEV SEX CON

ERROR 3

LST CON

PRF LST CON

LEV LST CON

PRF LBV LST CON

SEX LST CON

DF

3
2
6
1
3
2
6

72

SS

5.L32L
0.5482
7.2L7s

LL,8652
2.2L03
0. 7383
2. 3B1s

95,7969

0,9902
0.9499
0.57 42
1.5560
0. 0319
0.0953
L.6498
1.6058

22.9844

L04.6882
L.6sB2
2.977 B

6.9023
4.9277
0.9810
1.1993
r.9937

56.7094

4.4849
0.4340

': 1.9936
1.1890
0.0529

MS

r.7LO7
0.27 4L
I.2029

l-L.8652
0.7368
0.3691
0,3969

1.3305

0.9902
0.3166
0.287 L
0.2s93
0.0319
0. 0318
0.8249
0,2676

0.3L92

L04.6882
0.5527
1.4889
1.ls04
4,9277
0,3270
0 .5996
0.3323

0.7793

4 ,4849
0.L447
0.9968
0.1982
0.0529

1
3
2

6
1
3
2
6

72

1
3
2

6
1
3
2
6

72

1
3
2
6
1

F

L.286
o.206
0.904
8.918 -.01
0. 5s4
0.277
0.298

3.102 .10
0.992
0.899
0. 812
0.100
0. 100
2.584.IO
O. B3B

L34.377.O}L
0.709
1.911
L.476
6.323 .05
0.420
0,769
0.426

]-3.022 .01
0.420
2.894.L0
0.575
0.ls3 H

N)
H



1.596L 0.5320 L.545
t-.0897 0.5449 1.582
1.5504 0.2584 0.750

24.7969 0.3444

L2.2L94 L2.2r94 37.265
0.5020 0.L673 0.510
0.4232 0.2LL6 0.645
L. 4570 0,2428 0 .7 4L
0.0L62 0.0L62 0.049
0.1841 0.0614 0.187
0.3530 0,L765 0.538
2.L733 0,3622 1.105

23.6094 0.3279

0.000s 0.000s 0.002
1.0018 0.3339 L.r77
2.3608 1.1804 4,L62
1. s510 0.258s 0.911
0.0529 0.0s29 0.187
L.s544 0.5181 L.827
L.4s6B 0.7284 2.s68
2.2874 0.3812 L.344

20.42L9 0.2836

3.8600 3.8600 13.609
0.9443 0.3148 1.110
0.0248 0.0L24 0,o44
2.s537 0.42s6 1.s01
0.0789 0.0789 0.278
0.6638 0.22L3 0.780
1.3918 0.69s9 2.4s4
L.2484 0.2081 0,734

20.42L9 0.2836

.01

.05

. l-0

.01

H
N)
N)

3
2
6

72

1
3
2

6
I
3
2
6

72

I
3
2

6
1
3
2
6

72

I
3
2
6
I
3
2
6

72

SEX LST CON

SEX LST CON

SEX LST CON

ERROR 4

MAT
PRF MAT
LEV MAT

PRF LEV MAT
SEX MAT

PRF SEX },fAT

LEV SEX MAT
LEV SEX MAT

ERROR 5

LST MAT
PRF LST MAT
LEV LST MAT
LEV LST MAT
SEX LST MAT
SEX LST MAT
SEX LST MAT
SEX LST MAT

ERROR 6

CON MAT
PRF CON MAT
LEV CON MAT
LEV CON MAT
SEX CON MAT
SEX CON MAT
SEX CON MAT
SEX CON MAT

ERROR 7

PRF
LEV

PRF LEV

. t-0

PRF

PRF

PRF
LEV

PRF LEV

PRF

PRF
LEV

PPJ' LEV



PRF
LEV

PRF LEV
SEX

PRT'SEX
LEV SEX

PRF LEV SEX

LST CON MAT
LST CON }fAT
LST CON MAT
LST CON MAT
LST CON MAT
LST CON MAT
LST CON MAT
LST CON MAT

ERROR B

TYPE
PRF TYPE
LEV TYPE

PRF LEV TYPE
SEX TYPE

PRF SEX TYPE
LEV SEX TYPE
LEV SEX TYPE

ERROR 9

LST TYPE
PRF LST TYPE
LEV LST TYPE
LEV LST TYPE
SEX LST TYPE
SEX LST TYPE
SEX LST TYPE
SEX LST TYPE

ERROR 10

CON TYPE
PRF CON TYPE
LEV CON TYPE
LEV CON TYPE
SEX CON TYPE
SEX CON TYPE
SEX CON TYPE

I
3
2
6
1
3
2
6

72

1
3
2
6
1
3
2
6

72

1
3
2

6
1-

3
2
6

72

t_

3
2
6
1
3
2

o.5477
l_. 1430
L.2L2L
L.1675
0. l-460
0.3134
0,7 77 B

2.64s6

74.4844

3.4694
L.8666
0.3997
4.0846
r.2037
3.3193
L.25L4
2. 1085

30.9844

3.099s
0.3922
0. 5040
r.\996
0.2352
0.9871
0.s324
1. B1s6

L6.t7L9

4.27L4
L.L47s
0.293L
2, B27T
0.9904
0.242L
1.4881

PRF

o. s477
0. 3810
0.6060
0.L946
0.1460
0. 1045
0.3889
0.4409

0.2012

3.4694
0,6222
0.1999
0.6808
r.2037
L.LO64
0.6257
0.3s14

0.4303

3. 0995
0.1307
0.2520
0.1999
0.2352
0,3290
0.2662
0.3026

0.2246

4.27L4
0.3825
0.L465
0.47]-2
0.9904
0. 0807
0.7 440

PRF

PRF
LEV

PRF LEV

2,722
1.894
3.013.10
o.967
0.726
0.519
1.933
2.L92.05

8.062.01
r.446
0.464
L.582
2.797 .10
2.57L .L0
L.4s4
0.817

l_3. 800 . 01
0.582
I.L22
0.890
L.047
L.465
1.18s
L.347

15. 733 . 0l-
L.409
0.540
L.736
3.648 .10
0.297
2.7 4r .L0

PRF

PRF
LEV H

N)
u)



PRF LEV SEX

LST
PRF LST
LEV LST
LEV LST
SEX LST
SEX LST
SEX LST
SEX LST

PRF

PRtr
LEV

PRF LEV

CON TYPE

ERROR ]-1

CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE
CON TYPE

ERROR 12

MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE

ERROR 13

MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE

ERROR 14

MAT TYPE
MAT TYPE
MAT TYPE
MAT TYPE

6

72

1
3
2
6
t
3
2

6

72

1
3
2

6
L
3
2
6

72

PRF
LEV

PRF LEV
SEX

PRF SEX
LEV SEX
LEV SEX

LST
PRF LSl
LEV LST
LEV LST
SEX LST
SEX LST
SEX LST
SEX LST

1.6310

L9.5469

0. ggl_5

0. 0391
0.2823
L.5762
0. 0314
0.7086
0.0409
L.332

L8,4844

3.28L9
0.7 62L
0,4779
2.0797
0. 1102
2.4L39
0.2043
0.6857

LB.92L9

0,4070
L.73L6
L.4622
0.6883
L.5626
0. 5108
0.6268
1.2138

LB,4844

0.62s7
2.2526
0,7 825
L.2845

PRF

0.27L8

o.27Is

0.8915
0.0130
o.L4L2
0.2627
0. 0314
0.2362
0.0204
0. 1BB9

0.2s67

3.28L9
0.2s40
0. 2390
0.3466
0.1102
0.8046
0.Io2L
0.1143

0.2628

0.4070
0.5772
0.7311
O,LL47
L.5626
0.1703
0.3134
0.2023

0.2567

0.62s7
0.7 509
0.39]-2
o.2L4L

PRF

PRF
LEV

PRF LEV

1.001_

3,472 .10
0.051
0.550
I.023
0.I22
0.920
0.080
0. 736

L2.4BB .OL
0.967
0.909
1.319
0.4L9
3.062.05
0.389
0.435

1.58s
2.248 ,r0
2. B4B .10
0.447
6.087.05
0.663
L.22L
O.7BB

2,6L4
3,L37 .05
L.634
0.894

coN
PRF CON

LEV CON

PRF LEV CON

1
3
2
6
I
3
2
6

72

l-
3
2
6 H

¡\)
N



PRT
LEV

PRT'LEV

LST CON MAT TYPE
PRF LST CON MAT TYPE
LEV LST CON MAT TYPE

PRT'LEV LST CON MAT TYPE
SEX LST CON MAT TYPE

PRF SEX LST CON MAT TYPE
LEV SEX LST CON MAT TYPE

PRF LEV SEX LST CON MAT TYPE

SEX CON MAT TYPE
SEX CON MAT TYPE
SEX CON I{AT TYPE
SEX CON MAT TYPE

ERROR L6 72

ERROR DUE TO APPROXIMATION

TOTAL 1535

ERROR L5 72

1
3
2

6

0.1878
0. s 834
0.1345
0.6021

L7.2344t

0.7086
1.ls66
0.8715
L.396L
0.8925
r.7096
0.3361
I.0697

2r.7969

-0.0050
738.7026

1
3
2
6
1
3
2
6

0. r-878
0. 1945
0.0672
0.1004

o.2394

0.7086
0.385s
0.43s7
0.2327
0.8925
0.s699
0.1680
0.1783

0.3027

0.785
0. 812
0.281
0.4L9

2.34L
L.274
L.439
0.769
2.948 .LO
1. BB2
0.555
0.589

F
N)
(Jl
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Analysfs of
Source

Varfance

of Variatlon
PRF
LEV

PRF LEV
SEX

PRF SEX
LEV SEX

PRF LEV SEX

ERROR 1

MEM

PRF MEM

LEV MEM

PRF LEV MEM

SEX MEM

PRF SEX MEM

LEV SEX MEM

PRF LEV SEX MEM

ERROR 2

LST
PRF LST

. LEV LST
PRF LEV LST

SEX LST
PRF SEX LST
LEV SEX LST

PRF LEV SEX LST

ERROR 3

MEM LST
PRF MEM LST
LEV MEM LST

PRF LEV MEM LST
SEX MEM LST

DF

3
2
6
1
3
2
6

72

SS

15. 9870
7.9889

13.0658
L7.8242
25. 3503
0.7168

1-4.67Lr

272.L406

LLBZ.s627
1.9180

LL.4502
3.6924
0.42L9
9.5957
0. s059
6 .8662

79.L094

4.0833
2,2734
3.9928
2.02s4
1.9805
0.09s6
0.1426
4.s632

40.203L

0.37 66
]-7393
0.97 69t 3. 8603
1.3330

MS

5.3290
3.994s
2.L776

L7 "8242
8.4s01
0. 35 84
2,4452

3.7797

LTBZ5627
0.6393
5.725L
o.6Ls4
o.42L9
3. 1986
0.2s29
r.1444

1.0987

4.0833
0.7 57 B
L.9964
0.3376
1.9805
0.3285
0.0713
0.7605

0.5584

0.37 66
0.5798
0.4884
a,6434
1.3330

I
3
2
6
1
3
2
6

72

F

1-.410
1.057
0.576
4.7L6
2.236
0. 095
0.647

L076,289
0. s82
5.zLL
0.560
0.384
2.9LL
0.230
L.042

7.3L3
1.357
3.575
0. 605
3. s47
O.5BB
0.L28
L.362

1.007
1.550
1.306
L.72L
3. 565

I
3
2
6
1
3
2
6

72

l-
3
2
6
L

.25

.05

. l_0

c. v.
.001_

.01

.05

L9L";67 PERCENT

c.v.
.01_

.05

.t0

.25

c.v.

.25'

.25

.10

1-03.34 PERCENT

73.67 PBRCENT

H
N)
o\



PRF SEX
LEV SEX

PRF LEV SEX

MEM LST
MEM LST
MEM LST

ERROR 4

coN
PRF CON

LEV CON

LEV CON

SEX CON

SEX CON

SEX CON

SEX CON

ERROR 5

MEM CON

MEM CON

MEM CON

MEM CON

MEM CON

MEM CON

MEM CON

MEM CON

ERROR 6

LST CON

LST CON

LST CON

LST CON

LST CON

LST CON

LST CON

LST CON

ERROR 7

PRF

PRF
LEV

PRF LEV

3
2
6

72

1
3
2
6
1
3
2

6

72

1
3
2

6
l_

3
2
6

PRF
LEV

PRF LEV
SEX

PRF SEX
LEV SEX

PRF LEV SEX

L.2039
2. 0908
0.997 3

26.92]-9

949.630L
4.9920
1.3015

]-4.7794
6. 93BB
6. 0208
0.0319
9. 1005

10s.0781_

267.L990
2.3068
2.L507
4.3436
0.2536
1.8405
2.6Lt7
4.37 4L

5L.0469

L6.92LB
o,8464
2.4668
2.9828
t.4r7B
2,4488
0.1818
2.0906

37.1406

0.4013
L.0454
0.L662

0.3739

949.630L
L.6640
0.6s07
2.4632
6. 93BB
2.0069
0.0159
1.5168

L.4594

267.1990
0.7 689
1.0753
0.7239
0.2536
0.6135
1.3058
0.7290

0.7090

L6.92LB
0.282L
L.2334
0,497L
T.4L7B
0.8163
0. 0909
0.3484

0.5ls8

PRF
LEV

PRF LEV
SEX

PRF SEX
LEV SEX

PRF LEV SEX

L.073
2.796
o.44s

650.691
1.140
0.446
1.688
4.7s4
L.375
0.011
1.039

376.875
1. 085
L.5l-7
l_.021
0.358
0.865
L.842
1.028

32.804
o.s47
2,39L
0.964
2.7 48
L.582
0.L76
0.67 5

.L0

c. v.

.001

,25
.05

72

1
3
2
6
1
3
2
6

72

60.29 ?ERCENT

c.v.
.001

.25

.25

c.v.
.01

.10

.10

.25

119.1-O PERCENT

83.01 PERCENT

c.v. ll 70.81 PERCENT

F
¡\)
!



MEM

PRF MEM

LEV MEM

PRF LEV MEM

SEX MEM

PRF SEX MEM

LEV SEX MEM

PP.T' LEV SEX MEM

LST CON

LST CON

LST CON

LST CON

LST CON

LST CON

LST CON

LST CON

ERROR B 72

MAT.3
PRF MAT 9
LEV MAT 6

PRF LEV MAT 18
SEX MAT 3

PRF SEX MAT 9
LEV SEX MAT 6

PRF LEV SEX MAT 18

ERROR 9 2L6

1
3
2
6
1
3
2
6

L.24BI
0.77 s7
0. 6s82
1. 1451
2.3000
2.L225
1.5145
2.37 52

2s.6094

92.9869
L0.7 395
7.2377
9. 3015
3,7627

l_1.6938
2.3s87

r0.597 4

r44.7969

14.3608
4.sL94
3.L4L2
5.9788
3.36L7
L.922s
2.6325
5. BB02

77.328L

33.0858
5.5BBs

LO.29LL
10.1595

2.4232
5.62L2

1,.248L
0,2596
o.329L
0.l-909
2.3000
0.7 07 5

0.7573
0.3959

0.35s7

30.9956
1.1933
L.2063
0.5168
L.0542
L,2993
0.3931
0.5887

o ,67 04

4.7 869
0.5022
0.5235
0.3322
L,L2O6
0.2L36
0.4388
0.3267

0.3s80

11.0286
o.6209
L.7L52
0. s644
o.807 7

0.6246

MEM MAT 3
PRF MEM MAT 9
LEV },IEM MAT 6
LEV MEM MAT 18
SEX MEM MAT 3
SEX MEM MAT 9
SEX MEM MAT 6
SEX MEM MAT 18

ERROR LO 2L6

PPJ'

PRF
LEV
LEV

3. 509
o.727
o.925
0.537
6.466
1.989
2.L29
1.113

46.238
1.780
L.799
0.77L
L.573
t_.938
0. 586
0.878

l-3. 371
1.403
L.462
0.928
3. 130
0.597
L.226
0.913

25.863
L.4s6
4.022
L.324
1.894
r.465

PRF

.10

05
25
25

PRF
LEV
LEV
SEX
SEX

PRF

PRF

LST
LST
LST
LST
LST
LST

MAT 3
MAT 9
MAT 6
MAT 18
MAT 3
MAT 9

01
10
25

25
10

c.v. ll 58.80 PERCENT

0t-
25
25

05

c.v. ll 80.72 PERCENT

01
25
01_

25
25
25

c.v. ll 58.99 PERCENT

H
t\)
oo



LEV SEX
PRF LEV SEX

MEM

PRF MEM

LEV MEM
PRF LEV MEM

SEX MEM

PRF SEX MEM

LEV SEX MEM
PRF LEV SEX MEM

LST MAT 6
LST I'ÍAT 18

ERROR LT 2L6

LST MAT 3
LST MAT 9
LST MAT 6
LST MAT 18
LST MAT 3
LST MAT 9
LST MAT 6
LST MAT 18

ERROR L2 2].6

CON MAT 3
CON MAT 9
CON MAT 6
CON MAT 18
CON MAT 3
CON MAT 9
CON MAT 6
CON MAT 18

ERROR L3 2L6

CON MAT 3
CON MAT 9
CON MAT 6
CON MAT 18
CON MAT 3
CON MAT 9
CON MAT 6
CON MAT 1-B

ERROR 14 2L6

PRF
LEV

PRT LEV
SEX

PRT' SEX
LEV SEX

PRF LEV SEX

MEM

PRF MEM

LEV MEM

PRF LEV MEM

SEX MEM

PRF SEX MEM

LEV SEX MEM

PRT' LEV SEX MEM

LST
PRF LST
LEV LST

PRF LEV LST

6.8444
6.8769

92.LOg4

L5.3907
3.0023
2.2245
5.3668
o.1344
5. B857
3.53s5
7 .s693

67.6406

86.5227
L2.1733

3.L07 4
11.8019
4.0528
2.1839
6.2266

10. 1312

LOs.7 344

5L.4266
2.7r97
1-.9903
5,L776
r.6337
0.92L6
3.2665
5.7242

70.76s6

LO.2LO2
3.8006
5.1660
6.s422

L.].407
0.3820

0.4264

5. 1302
0.3336
0.3707
0,2982
0.0448
0.6540
0.5892
0.420s

0.3132

28.8409
L.3459
0,5L79
0.65s7
1.3509
0.2427
l_.0378
0.5628

0.489s

L7.L422
0.3022
0. 3317
0.2876
o. s446
0.L024
0. s444
0. 3180

o,327 6

3. 4034
0.4223
0.8610
0.3635

LE

2.675 .05
0.896

16.383 .01
1.065
1. 184
0.952
0. 143
2.088..05
1. B82 .10
L.343 .25

c.v. ll

CON MAT
CON MAT

CON MAT
CON MAT

58.918
2.750
1.058
1. 339
2.760
0.496
2,L20
t-.150

52.324
0.922
1.01-3
O. B7B
r.662
0.313
L.662
0,97 L

64.38 PERCENT

c.v.
.01
.01

.25

.05

.10

c.v. /i
.01-

3
9
6

1B

v,

55. ].7 PERCENT

.25

.25

7.59s.01
0.942
L.92L .25
0.811

68.98 PERCENT

c.v. ll 56.43 PERCENT

H
N)
1\O



SEX LST
PRF SEX LST
LEV SEX LST

PRF LEV SEX LST

MEM LST
PRF MEM LST
LEV MEM LST

PRF LEV MEM LST
SEX ME'M LST

PRF SEX MEM LST
LEV SEX MEM LST

PRF LEV SEX MEM LST

coN I,ÍAT 3
CON MAT 9
CON MAT 6
CON MAT 18

ERROR L5 2T6

CON MAT 3
CON MAT 9
CON MAT 6
CON MAT 18
CON MAT 3
CON MAT 9
CON MAT 6
CON MAT 1B

ERROR L6 2T6

ERROR DUE TO APPROXII'{ATION

TOTAL 3071

o.3329
3.0492
1.9895

10.3636

96.7.969

7. 3300
3.0062
2.3253
4.0106
o.9934
3.2624
L.3484
6.6453

67.078L

-0.0154
4617,3672

0.11 10
0.3388
0.3316
0.5758

O,44BL

2.4433
0.3340
0.3876
0.2228
0. 3311
o.3625
0.2247
0"3692

0.3105

o.248
0.7s6
0.7 40
L.285

7.868
L.076
T.248
0.7L7
1.066
L.L67
0.7 24
1.189

,25

c.v.
.01

66.00 PERCENT

c.v. l¡ 54.94 PERCENT

H(,
O
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131

StatisËica1ly SÍgnificant Factors at High, Average

and Low Levels

Level Interaction SSDF

High

Average

Low

MEM

SEX MEM

coN
MEM CON

I.sT CON

SEX MEM
MAT
T4EM MAT
LST MAT
MEM LST
CON MAT

PRF CON

MEM CON

}.TEM LST

MEM

LST
MEM LST
CON

MEM CON

LST CON

MEM LST
PRF SEX
MAT
MEM }4AT

PRF MEM

LST MAT
MEM LST
CON MAT

SEX CON

MEM CON

SEX MEM

LST CON

MEM

PFR ¡'ÍEM
CON

MEM CON

SEX MEM

I.sT CON

SEX LST
PRF SEX

rsT

LST CON

MAT

MAT
MAT
CON MAT

CON

T'GM LST CON

MAT

MAT

MAT
MAT

CON },TAT

MAT

LST

coN

CON

LST CON

427.9727
3.0625

297.5625
86.7227
9.3789
3.s156

37 .0703
6.7695

L6 . s664
6.0703

23.2578
11. Bs94
L6.8945
2.3672

294.3369
7 .73s4
r.3369

350. 39 16-7L.7L97
8. I 13s
1. 1963
3. 13s7

34.5811
5.2217
4.2354
9.4L70
8.4248

39.7920
4.r748

20.8s45
2.1357
7.6045

47L.704t
3.99s1

302.977 5
LLo.9072

2. 1572
1. 1963
1_.063s
2.97 9 s

427.9727
3.0625

297.5625
86 .7 227
9.3789
3. s1s6

L2.3s6B
2.2565
5 .522L
2.0234
7 .7 sZ6
r.317 7

s.6315
0.789L

294.3369
7 .73s4
r.3369

3s0. 39 16
71.7r97
8.8 13s
r. 1963
L.04s2

tL.527 0
t.7 406
0.4706
3. 1390
2 .8083

13.2640
L.39L6
6.9sLs
0.7119
2.5348

47 L.7 04t
t.33L7

302.977 5
tLo.907 2

2.L572
1.1963
1. 063s
0.9932

27L.527
6.4L7

149.707
L04.804
18.636
L4.555
L6.625
5.430

11.33s
5.L26

16 .89 I
2.87 L

Ls.969
2.360

362.406
21 . 011
4.9r9

3L4.462
98.0s2
13.099
2.938
2.567

19 .4s3
7.409
2.003
6. BOB

9.40L
26.499
2.780

22.268
2.28L
4.740

s19. s68
3. s73

237.375
Lgs.248

3.798
3.227
2.863
2.674

1

1

1

1

1

I
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3
3
3
3
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I
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1

I
3
3
3
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3
3
3
3

3
3
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1

1

1
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Statistically SigníficanË Factors at HÍgh, Average

and Low Levels (Con't)

Level Interaction MSSSDF F

Low MAT
}fEM }4AT
SEX MEM MAT
LST MAT
SEX LST }4AT

MEM LST MAT
PRF SEX MEM LST MAT
CON MAT

SEX CON MAT
},IEM CON MAT

SEX MEM CON MAT
I.ST CON }4AT

3

J

3
3
3
3
9

3
3
3

3

J

28.s732
5 .5L07
4.9248

L7.3936
6 .5967
3.L20L
8.32t3

26.sgLL
s.6436

L5.6670
2.2607
7.0498

9 .5244
1. 8369
L.6416
5.7979
2.L989
1.0400
0.9246
8.8604
1. 88 12
5.2223
0.7 536
2.3499

14.105
4.337
3.876

L7 .5L3
6.642
4.228
3.7 59

t7 .407
3.696

t6.42r
2.369
7 .440


