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AIlSlTr/rc1

l'he purpose of thls rosearch waa to Lnvostlgate the role of

encodlng procesdest ir¡ ühe schi¿o¡ùreníc nrcrraory daficit. the study

enployed a technlquo first devlsed by V'll.ckens, Born, and AIIøI

( f963 ) that ha-s been used to atudy dlfferentlal encoding dl¡ûensl ono

for verbal- nate¡{.¿ls. The technique was eraployed rd. th schizophrenJc s

to lnveotigate the possibillty that' schlzophrenics ohov a defidt at

a hlgþer level in the lnformatlon processlng systen than at Fer¡sory

or perceptual lnput leveJ. s ae has tradLti or.alþ been the focuso

the srùJects se¡e /+8 schlzophrenlc ¡ratients and 48 norrnal in-.

itlvtdu¿ls drawn f¡ua the staff of a ger eral hospJ.tal. the schizo-

phronLcs rvere carefully eelectecl according to oevoral criteria so

that a dlagnosle of schizophrenia coufd be coneldered accu¡ate. In

'additfon, process-leactivl and paranoid-nonparanoid scales. ¡"ere

qsedo the schizophrenlc s ue¡s screened 1n an att enpt to control-

for the lnterforenco of such exbraneous facto rs as nedication, EtT,

and organlcity. the no¡aal aubJects wera naùd¡ed uith the schizo-

Fhrcnlcs for age, vocabulary }eve1, eox, educatlon, and'soc!.oeco-

non¡lc status.

, tliclcens I ( 1.9?0 ) rel¿ase froro proactlve lnlútltlon proceduro

¡ss used ln ¡r'hlch each subJect usa tceted on a ôhort-tem uenouy task

rdth an exper{.ment,a1 and cortrcl condltion fo¡ esch encoding dlraa-

olon. There we¡e four tría1s for eact¡ diaen gLon. In the cont,rol

1åt



condJ.tlon !¡atorlal fno- ¡n the aa.ne class wao presentcd for tho four

trJ.a1s, whlle ln the experlmeo tal condltl- on tho r¡aterlal rna the sano

rmtll the fourth trlal r¡hen there uas a shlft to a dffforent cl¿ss.

lÌ¡e three encodfurg dine¡¡glon¡ chosen wcre ¿valuatlon and ta¡cono!ûlc

category ( becauec norml subJects havs beon found to encodo on

these djÀensiona ) apd granaratical class ( becausc no¡¡¡al subJects

Ìlave been found noü to encods on this rtl ngrslon )o Sinee each

subJect. underrrent aal thrce.Çnco{lng dimensions as ¡¡eIL as the cx-

pcri:rental and controL condltions, a partf.al r'ÉthinçsubJepts dcalgr

rras cnploycd.

Tho rssults suggostcd an overall eehS.zophrenlc inpaimenü irr re-

caII. In addi.tlon, there ïes a dcclina ilt perfcreance over ùriale

froa trials I to 3 for both groups o tsoth of th6Êe flndlr¡gß vere as

pnedlcted and aro consl.¡tent wlth the Ji¿era¿ur e in thls a¡ea" Ilor*-

ever, contrary to predlction" lnterference al¿ not build-up to e

greater exts¡t for ths schizophrenlea then for thc no¡:talg. In

addlÈlca¡ ths data did not ouggeet the occurence of encodlng dlffo¡-

encgs. Bcth groups used ta-r,.onoelc categ) ¡îr for encodlng and did

r¡ot usc gra¡¡naülel claesn ÍÌro results for lhc ovaluatl"on dLacn-

sLon wera d1fflcult to assosa bec¿uae they ruere not coneLsÈant rd,th

l{ickens r ¡eeuf.ts. thl.s }rss thought to be duo to lÈel¡a ooleeiion prob-

leis. Slnce ca¡e uaa taken to ensurø tha¿ ¿ho schlzophrenic s ar¡d nor-

nale percelved tho inforaatlon, and since they both seeoled to bc pno-

ceoaing lnforøation in tho sa¡¡e vay, tho presenl rszults.Herc lnter-

I'r



preted a6 sholri¡8 interferencc ¿t the retricv¿l stage' these result s

were viewed as euggestS.ng a fairþ nidespread cognitive dyofunction

for achizophrenics.
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CRA,PTEIì 1

rlfTRoDUCTl0Ìt

rrschizophreniarr is a diagnostic category signifying a psy-

chosis. Although most Cescriptions of schizophrenia indicate

various behavior.¡ral ab4ormalities and ínappropz'iaie af f ect t these

are often thought of as being seeondary manifestations of a

basic cognitive disturbanc e. This deficit on a w"ide variety of

cognitive anC intellectual tasks has been called the I'psycho-

logical defièit" (Hunt and Cofer¡ 1944). This inadequacy has

been reported nany tÍmes in a wide variety of studies and is

usefuL in differentiating schizophrenics both from other ps¡'chotic

groups and from normal- individuals (tçotr ana KayLon, 19?4i Marshall t

L973).

Such a breakdotm in cognitive fu¡rctioning can occw at any

one of several points in ihe memory ptocess. There is some evi-

dence that schizophrenícs have difficulty at the level of atten-

tion or fiLtering (Buss and t'ang t t965i Hustcn, Cohen; and Senft

1955; Maher, 19ó6). Thus, schizophrenics are considered to be

more susceptible to the intrusions of irrelevant' internal and/

or external siímuli w'ith interference being the result. i """-
ond ].eve1 at r¡!-¡ich this breakdown in cognitive functioning could
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occur ls ln encoding. Support for this has been obtained from

results showing that difficulties in attention and perceptíon are

usuaLly obtained n'ith long-term (chronic, process) patients

(Adams, 19?0i Johannsen, Friedman, and Leccioner 1963 i Ko, 1970 i

Payne, 1!JO; l,'enables, 1pJ1). Consequently, there is a suggestion

that some of the attention difficulties shorln by sehizophrenics

may have been due to exbernal factors such as hospitalization

rather than the schizophrenic process. This has pointed to the

possible involvement of higher levels of thought processes.

fhe possibility of encoding differences is suggested by sev-

eral results reported in the ü.terature. For exampl-e, navy (f968)

has reviewed severaL studj-es of schi-zophrenia and noted free

association differences belween schizophrenics and no¡mals. Hirsch

(f9?f) s'usgested that schizophlenics are more susceptible to

interferenc e, and Smith (1969) reported a short-telm memory

. deficit for schizophrenics as compared to normals. these differ-

ences have usually been attributed to schizophrenics having a

general deficit in attention. Hovrever r they nray also point to

errcoding difficufties.

nower (196?), underwcod (1969)' and l'¡ickens (19?2)

have suggested that a memory trace is encoCed d-ong various di-

mensions. Ttris encoding process aids ln the discrimination of
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words fron each other and thus assists in the retrieval of ma-

terial. It ls this nn:1tipIy-encoded memory trace which nakes up

the meaning of a word. Thus, nany of the diffe¡ences reported in

the lite¡ature betrqeen schizophrenics and normaLs nay be viewed

in the light of possible schizophrenic/normal differences ín

encoding.

the maJor purpose of the present study was the investigation

of encoùing differences as one possible basis for the psycho-

logical deficit in schizophrenia. A secondary ¡rurpose was to

assess the applicability of using a particular encoding technique

(ttrat ot Ì^Iickens ) with a schizophrenic population. This

has been a primary technique j¡r verbal learning researchr but

has not pre'riousJ.y been used with schizophrenics. In the next

section, we begin ou¡ revie$ lrith a discussion of the Literatu¡e

on schåzophrenie. Ttris is foü.cted by a discussion of recent iruro-

vations in ',he approach to memory. Fi:naLIy, the possibili'"y of en-

coding probì"e¡ns is reviewed and an experiment on differential schizo-

phrenic/normal encoding is outlined.

SCHIZOPTiÎENIA AS rt TIIOUGHT DISORDER

Recently, there has been conslderable criticism of the use of

the term trschizophrenicr?. It has been shom to have different
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¡iìeanings io different mental health professionals (Fitzgibbons

and Shearn, 19?2; Shearn and I'Ihitaker t 1!6p)r some of whom do

not e'¡en incluCe a thoughr disorder in their defini.tion of

schLzophrenia. Itrbhermore, subgroupings which are differentiated

on the basis of ps¡rchological symptoms have been found to be quite

ur¡reliabLe for classification purposes (Maher, 1!66; Zigler and

Phillips r 1961). For exarnple, paranoid schizophrenics v¡ere con-

sidered to have delusions as their prirnary feature and catatonic

schizophrenics to have a motor disorder as their prina:y featwe.

Since these ctassifications have proven to be unreliable r most

of the recent research on schizophrenia has iniLicated the impor-

tance of differentiating schizophrenics al.ong various other di-

¡nensions in order !o redrrce the r¡ariance i¡ results which has

been obtained with this population.

One dimension which was found to be pa.r{icu1arly i¡nport-

ant and useful l¡as that of generaL adJustment (Buss and lang t

1965; Johannsen, Fz'iedrnan, Leitschrùr, and Amnons, 1963; ¡raher t

1966¡ La1ph and ÞIc0art\r, 196?; and Silverman, 1964). This di-

mension dichotonizes patients according to process and reac:

tive types. Process schizophrenia is associated with a heredity

risk, insidious onset, and a poor prognosis r v¡hereas reactive

schÍzophrenia is associated ldth good heredityr sudden onsetr and
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a good prognosis (Ka$torr llalLner r and l,liúder, 1953)" À dis-

tinction between good and bad premorbid adJustment in schizo-

phrenia is oflen made, but this seems to take into account the

same factors of generaS- adjusiment as the process-reactíve dlmen-

sion. Thus the two Cirnensions are ofben used interchangeabþ

(Johannsen, 1904). Another ì,rnportant dimension of schizophrenia

is the acute-chronic dimension which ln current usage defines

groups according io J.ength of hospüalizatíon. Ihis also seens

to have a high correlation r,¡ith the tÍro dj"mensions mentioned pre-

viously (Johannsen, Friedrnan, f,eitsehuh, and Ar:rnons, 1!63)"

One dj-mension of schizophrenia apparentþ independent, from these

other dimensions is paranoid-nonpa.ranoid (Johannsen et al-., 1963).

The classifícaticn of paranoid has usual-ly been made on the basis

of traits of suspiciousness r egocentrieityr self-references , and

projection of feelings of blame r as well as beliefs of persecution

and grandiosity.

these dimensions have been usefi¡l in reducíng some of the

varianc e in results which have been obtained irith the schizophrenic

popr:1ation. I{henever conflicting resuJ.ts were reported in the

literature it often appeared to be a firnction of l-ack of control

of these dimensions (Pearl, 1963). Several studies reported
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different findings for these di.mensions thus attesting to their

usefulness. These studies have also produced data indicating

the nature of these Sroup differences. Sturm (1969) for¡nC

differences between acute and ch¡onic groups in their attention

e¡rors while DeWol-fe (r9?f) ."¿ t'foore (19?1) found differences

betueen reactive and process schizophrenics in cognitive style and

structure. I'faher (1966) and Pa)me (19?0) concluded that it

was mainly lhe reactive schizophrenics l'tho exÌÉbited the frequent-

þ reported phenomenon of overinclusion. Along these same lines t

both Johnson (1906) ana rrue (1966) fowrd that reactive

schizophrenics were superior to process schiøophrenics in ver-

baL abslracting ability and learning. Harrow, Adlerr and Hanf

( f9?4) reported ùhat process schizophrenics 'were more concrete

in their thinking than reactive schizophrenics. In generalt

e:rcept for one sludy which reported no difference be'Jweeñ pfo-

cess and. reactive groups on abí1ity to shifL set (Cancro, 1969) t

the overall pattern of the results was that reactive patients

(or acute, or good pa'emorbid) demonstrated a higher 1evel of

performance than process (or chronic, or poor premorbid) pa'tients

on cognítive tasks.

As previously mentioned, the parsnoid-nonparanoid classifi-

cation of schizophrenia has obtai¡ed a great deal of suppor! as an
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independent and useful dimension for categorizing schizophrenics.

Paranoid schizophrenics have usually been found to shol¡ less

evidenc e of psychologicai deficit and thought disorder than other''

groups. Kineaid (1964)r orgeL (f956)' and Rieger and !Ïeed¡nan

(197O) reported a híghe¡ type of memory organization for paranoid

schizophrenics as compared to nonpa.ranoid schizophrenic s. In

addl.tion, Bassos (19?3) for¡nd that paranoids had different co5-

nitive styles and Shaw (1961) found that paranoids scored higher

on the lÍechsler ¡.temory Scale. ttre conclusion Hhich seems to be

¡¡arranted from these studies is thai the thought processes of the

paranoid schizophrenics a¡e different fro¡n those of the non-

paranoid schizophrenics. Thus, there has been considerable con-

troversy for over a hundred years as to whether paranoids should

be i¡cluded as schizophrenics or tthether they should be conside¡-

ed a sepa.rate cLass of psychosis (Ouss, f!66). Studies such as

these have suggested the importanc e of at least distinguishing these

dÍmensions in research with schizophrenics.

Although groups of schizophrenics have been differentiatedt

they are sti1I consj.dered to have Lhe underlying. conunonality of a

though! disorder (Payne, 19?0) ttith further distinctions r'rith-

i:¡ the schizophrenic category made on the basís of the èifferent
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forms thi.s cognitive distr¡rbance may take (Moorer 19?1).

Thought disorder has J-ong been considered to be the primary and

essential characteristic of schlzophienia w'ith other character-

istics being secondary manifestations (fteu1err 1950).

Today this view is stil-I held even with the focus on clearly de-

fined subgroups rather than the gIoba1 term rrschizophreniarr.

Cancro (1968) and Scho¡er (1968) ty-Dify thls view in advo-

cating e thought disorder as a solid basis for a díagnosis of

schizophrenia. Arieti (1965) felt that the schizophrenic

¡x'irnarily had disordered thinking and that this in turn pre-

vented hi.m from beconring socializqd. Ihe nature of these

dífficrrlties that schizophrenics seem tc have in comnon have

been specified in the follotring section.

Studies of the psycholcgical deficit in schizophrenia

Schizophrenics have long been sho¡,¡n to experience difficul-

ties on a rvÍde variety of cognitive and intellectuaL tasks.

Studies of the psychological defÍcit in schizophrenia have been

carried out in an atiernpt, to develop a theory of the deficit and

therefore of schÍzophrenia. Slnce excellent reviets of these

studies are available (Barker, 19?4; Buss and lang, 1!6!; Hemsl-ey,

L975i I:ing and Buss, 1965; and Maher¡ 1966)r what is presented
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here is a general revie!ù of some of the major findings as

welL as the research published since these reviews appeared.

Usíng extremely broaC overal-I categoriesr reseerch on +-he psycho-

logical deficit in schizophrenia ís divided into two groups of

studies. Ttre first group of studies focuses on social-motivation-

al factors and drive (or arousal), r,,'hile the second group examines

such relateci concepts as association, set, and commr¡nication.

Studies nhich focus on social-motivational factors have

hypothesized that schizoptrenia is an inc¡eased (or decreased)

drÍ"ve state, or that schizophrenics are more sensitive to social

stimuli r than normals. Generally, the research based upon drive

as being central to schizophrenia (e.g., Medniek, 1959) has had

negative resulis (e.g., Streinerr 1969). However, there has

been some support for ¿he sociaL sensitiuity theory. Stilsont

Walsmith, and Pen¡r (t9?t) comp.ted sehizophrenics, nonschizopbrenic

psychiatric pa.tients, and hospital empJ.oyees on their abiJ.íty to

process inforrnatíon. I'he ¡esults indieated a dífferential task

performance between the groups as the schizophrenics were less

able to process the information when ihe conient of the task was

human as compa.red to when it was abstract. This suggested that

the perforrnance of schizophrenics may have been more imllaired by
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social stimuli than that of other groups. laxer (196?) found

that schizophrenics rated soci¡l stir¡uli such as rrmy motherit lower

than nônsehizcphrenic psychiatrj-c patients. Drke and l'fullens

(19?3) sho'.¡ed that chronic schizophren:ics preferred greater dis-

tance from others than either the no¡mal-s or other psychiatric

groups did. -{Ithough these studies suggested that social sensitivity

may be impì-icated in schizophrenia, it is irnporLant to keep in

rnind that thís may be a secondary effect due io the severe degree

of psychopathology present in schizophrenia. Thus r these studíes

should not necessârily be inùerpreted. as suggestìlg a social basis

as a cause of schizophrenia. In addition r several studies have

produced negative results in finding a social basis for schizo-

phlenia (Sterne, 196?; 1o1or, 19?0).

the second nrajor group of s.tudies are those l¡hich focused on

associationr set, anci cor¡nurrication difficulties as a possíbIe

basís for schiøophrenia. This is an infornation processing

approach to ochizophrenia since the deficit is considered to be

in thís aspect of cogritive ft¡nction. the results of these studies

have been positive and most of ihis research has beên linke<i to a

general interference theory of the deficit. GeneraL int erferenc e

effects have been shotn in c omnnrrrication, assocÍation, and in

the maintaining and shifiing of set. These effects were confirmed
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by several other studies. Schizophrenics we¡e more dístraciible

(Blum, Livingston, and Shader, 1969; Ge1]ens t 1972; McGhie,

Chapnan, and lawson, 1965), unabLe to maintain a set (Walùnan,

1969), .and had problems in communication (Suchotliffr 19?O).

Sarker (19?4) is in agreement with an information processing

view of the schizophrenic psychological deficit. He suggested

that sor¡e of this defi.cit can be accounted for by a d¡rsfirnctional

retrieval process. His study is of particular interest because

most inforrnation processing research in schizophrenia has focused

onþ on inErt factors. Barker siudied l¡8 schizophrenics and [8

controls rmder conditions of cued and non-cued recaLl. The

schl-zophrenics vrere abLe to increase thel-r recal-I io the 1eve1

of the normal-s when provided ¡¡ith retrieval cues. Tttis suggested

a dysfunctional retrier¡a1 mechanism since the items were avaíl-

abl.e in storage but they could not be retrieved. Generally, the

nature of atl the above difficulties see¡ned to indicate that the

schizophrenics were particular'ly suse eplíbl-e to interf erenc e.

lt¡us Ít is important at tlús point to clarify what is meant by

+L^ +âi- ll.i i+ À-+6nÁr^ôll

Interference theory of S3$!4¡$gþ.

In the verbal learning literature the concepi of interference has

3.ong been used and may refer to specific or genelål (not so speci-
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fiable ) interference. A.lthough mosi of the literatu¡e refers

to specific interference, the nonspecific sources of exbra-

experimental interference (Kep¡:el, 1968) also appear to play a

large ro1e. The interference theory of schizophrenia (Buss and

I-anE, !965) posits fairly general interference effects fo¡ schizo-

phrenics. lhis theory suggests that a schizophrenic rs onSoing

response tendencies suffer interfe¡ence from exLernal cues and

from ínternal sti¡rmli which consíst of deviant thoughts and associ-

ations. Ihese act as distractors and cause the schizophrenic ts

associations to deterioraie. If schlzophrenícs do have exLe¡naf

and internal cues interfering, this could cause a deficit through-

out the inforrnation processing systern thaè might ínvolve input,

storage, and retrieval. Although most statements of interference

ibeory have ineluded +.he notion of schizophrenics having deviant

associations which act as distractors, it may be the abilíty to

reJect associations (e.g., Smithr 19?0) that is not functioning

properly. It ls difficult to deterrni¡re which of these is the

cause of interference parbicularJ.y since there are some studi.es

which have indicated tÌ¡at the associ¿rtions of schizoplrrenics are

der¡Íant (Piercy, 19?O; Shimlornas, ]rilz) anrl some studies whích

have indicated that they are not (futter and Kates, t969; õrsrian

and i,leingartner, 1!J0; Stnth r 19?O).
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There Ls literatu¡e to suggest that schi-zophrenics also

show greater specífic interference effects than normal-s. Hirsch

(19?f) a-n¿ Kausler, Iair, and lfalsumoto (1964) use¿ A-Br and

A-C inte¡ference paradigms compared to a C-D control paraÛigm

and found that, +-he schizophrenics showed more performance dec¡ement

due to interference than the normals. Kates (19?1) con4rared the

performance of schi-zophrenics and normals on the Sfroop Colour-

l{ord Test. This is a test of interference proneness in w}dch the

names of colours are p'inted in ink which is incongruent with the

nane. Several measures of interference proneness are possible such

a6 errors due to do¡ninant word-reading intrusions or the time re-

quired io complete the col-our-word card. The resul-ts indicated

that the schizophrenies r¡ere more prone to int erferenc e Lhan the

' normal-s. Peixotto and Rovre (1969) foun¿ greater interference

proneness for schizophrenics on the Stroop Test than for either

normals o:' psychoneurotics. Sj¡¡iLar findings were reported by

Smith and uyman (f959) whose data i¡dicated that, the more dis-

organized a patient was, the more disorganized were his responses

ön'dhis test.

Nachmani and Cohen (1969) used a different test which deteci-

ed greater interference effects for schizophrenics than for anxiety

neu¡otics " Ttrey found that on both recognition and recall in a

free recall task, the schizophrenics made more in+.rusion erfors.
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tlawks ånd Robinson (197t) corp""ed chronic schizophrenics with

psychiatric nurses maicherl for age and intelligence. They r,rere

presented v¡ith bc'r,h rel-evant and i-r:'eLevant digits. fhe results

indicated that the schizophrenics were more affected by distraction

from the irrel.evant materiaL. Thus the evidence is quite conclusive

in show:ïng +,hat schizophrenics are particularly susceptible to in-

terferenc e.

fhis greater interference proneness has not always shovm up

on aLL tests. For exar,pLe, ltapche (1969) used a paired-associate

task and varLed the arnount of response competition in itifferent Lists.

?tre results inùicated that the performance of the schizophrenics was

inferior to that of the normals, but that normals and schizophrenics

i{ere equally affected by the response competition. It is possibl-e,

however, that Kapchers test was not sufficiently sensitive to

schizophrenic cognitive inierference. The importance of this has

been stressed by Taylor (f97r) ¡otto studied the effects of inter-

ferenc e upon the performance of process and reaetive schizolirrenic s.

Taylor used the dÍgit span test which is a test of shcjrt-term

memory. Inltially he was r¡nable to obtain results supporbive of

greater interference proneness for schizophrenics. But r by

varying the time i.nterval belween digit presentation and rácall,

laylor obtained support for the interfe¡ence notíon. This may
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assist uo in shedding J-i6ht on negative resuLts in this area.

Taylor t s reseaich also suggested possible interference differences

between proceos and reactive schizophrenics. IIis results indicated

that it was mainly the process patients v¡ho experíenced interfer-

enc e.

Shinkunas (1970, 1972) and i,latscn (r9?3) ¡"v" proqided

a Link betlveen the interference notion and other schLzophrenic

phenomena such as loss of abstracting abi3.ity. lYrey have suggested

that this oceurs in the early stages of schizophrenia and that it

gives way to idiosyncratic thought processes which lead to associ-

àtive inierference. Since overinclusion is basically an inability

to maÌ¡tain conc epÈua} boundaries, it r'¡ould aiso seem possibl-e

that lhere may be some relationship be',,r¡Ieen overínclusion and in-

terference. Yet, overinc lusion is generally found to occr¡r in

acute/reacèive schizophrenics (Maher, 1!66; llefuberger and Cermakt

19?3) and paranoid schizophrenics (Craig, 19?1). Thus, acute/

reactivé patients and paranoid patients tend to include ir¡elevant

material- when responding to a stimrlus. However, theée are the

groups !¡hich h.ave general.ly shown fewer interference effecis.

Andreasen (f9?4) suggested that overinclusion is associated tl'ith

íll.nesses which have a good prognosis. Thusr it is inter-

estÍng to speculate about pcssíble differences in types or causes
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of inte¡fe¡er¡ce Ín the dlfferent subgroups of schizophrenia.

lrlhile there ia good evidence for lncre¿sed lnterference

of a variety of kinds in schizophrenia, the under\ying inter-

ference Eechanis is not entireþ clear. Since the enphasis

of the present research is on encodfng, in the folJ.owing

section a qodel of rreaory Ls first presentsd, then research

tt¡at has studied encoding in the schlzophrenic ls deelt with

nore specificaJ.þ.

Î¡E INTORI.ftTTON PROCESSTNG SYSßM

_ It is lnportant at this point to ádopt a nodel of neÐ.ory

t¡hich can be referred to ln our discussion of encoding. In

gen€re]., the model thet the present author finds the most

clear-cut is that of Atkinson and Shiffrin (1968). This model

diffe¡entiateo va¡ious stages 1n the EeÁory systen end thcra-

fore ¡uakes the flow of infc¡¡ation fairlv easy to follor¡. A1-

thougþ there have been sone nê$ idsas about ncmory sincc this

nodel. uas developed, the basic nodel r¿ee adopted and thcn soine

of thes€ changes were consldered.

Atkinson and Shlff¡in þpothesized that naterlal is recelved

into a sensory reglster ln r¡t¡ich it stays for a very short pe::icd

of ti¡re. If the ¡¡aterisl Ls not processed in go¡¡e way it then



1n

decays and is Iost. Attention is necessary at this stage and many

theories of the schizophrenic deficit focus on this primary level.

In the sensory register the incoming material is represented in its

original form. The nexL stage of the nemory systêih is the short-ter¡l

store in v¡hich the inconring infornation may be transferred to a

dífferent form. This is generally what is referred to r,¡hen one

talks about the encod:ing of material. Material from the sensory

regS-ster is encoded into any one (or possibly even several) of

a number of codes such as auditory or J-inguistic. ft¡is short-term

store has a timited capscity, but the.amor¡nt of material held in

this store may be increased by chunking (Mif1err 1956). Chunk-

ing refers to the grouping of rnaterial int,o a meaningful unit

so that more information can be reiained. In the short-term

store the material is held for approximately 1J to 30 seconds

but can be held longer if the subJect rehea¡ses it. I'laterj-al

r,¡hich is not l-ost is then transferred to the long-term store

( functionally) " îhe capaclty of this store is apparently

linritless and retrieval mechanj-sms become important here. Inte¡-

ference can occur at any point in the sysLem an<l is usually great''

est when interfering naterial is most sirnilar (Kiûbschr 19?0).

Most of the variations on this model assume a distinction

between short-term memory and long-term memory. For example t

Îulving and Tt¡omson (f9?3) frave formul-ated the encoding speci-
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ficity hypothesis to account for rm¡ch of the availabie data frorn

research on ¡etrieval" mechanisms. This hypothesis states that

specific encoding ope¡ations are performed on ç'hat is perceived

and these deterr¡ine what is stored. Subsequentlyr that which is

stored determines which retrieval cues are effective. Basicalþt

this suggests that organizati.on r¡n¡st occur a+. input in order to be

effective. Craik and l¡ck*¡art (f9?Z) uwg""ted a variation of

the model which does not assume a distinction betr¡een short-term

memory and long-tern memory. They proposed that the concept of

memory is tied to the depth of enc odi4g. Ttrey have postulaied that

there a"e different level.s of encodíng and that deeþer encoding

eslablishes a higher ceiling on potential meoory p€rfcrmanc e. The

exient to which this potential ís realized Cepends upon the degree

to which retrieval conåitions recreate the encoding context that

uniquel-y specifies the target iten.

There are also some new ideas about the r.ray encoùing Ís viewed.

Wickens (f9?O) t"Iku about encoding as a fal¡ty automatíc process

of which people are often unaware. However, other investigators

aré' cognizant- of the varïed encôdílg lchemês thät peoplìi often uèe

in encoding (Paivio, 1969). What, is obvious i.s that tearning

and mernory are very complexr rich, active processes.

With this overview of the infcrmation processing system the in-

take, storage, and outpul aspects of the system can be d[istinguished.
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Tt¡e forme¡ stages are involved in the learning of materialr whereas

retrieval processes are ínvolved in memory.

EncodinA

It is apparent that encoding is an irnportant process which

is 
"êLated 

to word meaning ¡ increased disc¡imination, and better

recall of material. !\rnl*rouser (fÇ68) sfrowed subjects pictures

of famil-iar objects and assisted them by pnowiding categories such

as shape, colour, class, and locus. The results indicated that the

subjects who recalled objects with reference to the same categories

by which they encoded the¡n were superior in recall to subjects who

recalled inconsistently with encoding, and to control subjects who

had not been given caÈegories.

Boòh Bo¡"¡er (1967) and Unde¡wood (1969) have argued that

words are encoCed along several di¡nensions rather than as a single

unitary trace. Ì',ihiIe each has speeífi-ed some encoding dimensions t

it has been the r.¡ork of l,'Jickens (l,Jickens, Bortr, and Allen, 1963.)

v¡hich has been most influentíal in suggesting a nu¡nber of dlnen-

sions of encodi-ng. IJíckens utilizes a release from proactive

inhibíiion (PI) para<ügm in his study of encoding. Ttre method

Lnvolves presenting several Peterson and Pe'berson (1959) short-

tenn menorX'trials in succession. T¡lically it has been found

that PI buil-ds up over successive items on such short-term memory
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trtals (Keppel and Underwo od., 1962i Pau1, 1969; Petereon and

James, 1p67). Presumably the build-up of PI over trials is due

to the overlap in encoding of successive items; the no¡e the

items overlap i.n encodin6 dimensions, the more they may interfere

with one another. PI builds up very rapidly and reaches a maxi-

m¡m after as few as fow or five triaLs. llickens has shown that

a release f¡om PI uiIl occur when a change is. made in the pre-

dominant encoding dimension, In fact r he has argued thai a shift

al-ong a given word dimension which produces P[ release indicates

a fundamental dimension along rvhich words are encoded. r¡lickens

has suggested that the procedure he has developed around this

phenomenon is sjmil-ar to a ttproJective technique of cognitive or-

ganization; a rvay of asking a person what classes are beirg

empLoyed r,¡ithou-' requiring him to identify and label- them'r (19?Ot

p. 3.). He has staÈed further that individua]-s may not even be

ar¡are of the use of these classes.

The use of this technique has shed light on the dímensions

that people use to encode words. ì4ost of the reseaÌch that has been

done has used. college students as subjects. There are a fer¡ studies

which have îocused on other groups and have discovered that these

groups enpl-oyed the same encoding dimensions as cotl-ege students.

Ingle (19?3) used educabLe mentally retarded people as subjects

and tested the dimensions of evaluation r potencyr and activity with
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'r'lickens r procedure. The results indicated that the percentage

release was general3-y less for the retarded subjects than for the

norrral- subJects, but that it was stil-L significant. Tlius the re-

tarded subJects seer¡ed to be using the sane dimensions. Flot¡ers

(f973) use¿ ilickens r procedure w"ith groups of aphasic, brairr-

danaged nonaphasic, and normal subJects. He found that PI and re-

lease from PI operated to the same degree in aphasic subJects as in

norrnal subJects.

Recently, a fair bit of ¡esearch has been done using children

as subjects to study the development of their encoding abilíty.

l4ost studies have reported thai the procedure can be used even with

fairly young chiidren. Cann, Liberty, Shafton, and O¡nstein (19?3)

used children eighù years of age and got release when sw"itching

between digits and consonants. Cermak, Sagotsþ, and I'losher

(1972) found that sixbh graders used the evaluative dimension

for encoding lrhereas second and fourth graders did not. Kail

and SchroLl- (1973) found that older chil"d¡en used evaluation

and taxonomic category whe¡:eas younger chil-dren used taxono¡nic

eategory but dj.d not yet use evaluation. Zinober, Cezmak, Cermakr'

and Dicke¡son (19?5) found that the more obscr¡re dimensions

such as phcnenic class ånd sense impressions produc ed releåse only

for coÌ.lege siudents but that less obscure dimensj.ons such as
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taxonomic ca¿egory produced release for thi¡d graders r fourth

graders, and colLege students.

Smothergi.Ll (19?3) questioned rvhether l'Iickens r procedure íE

valid for young children. He suggested that this iechnique has not

been demonstrated with second graders, and that the conclusion of

Cermak, Sagotsþ, and Mosher (tgZZ) is nct valid. In the Cermak

et aI. study the sixth graders showed both the buiJ-d-up of PI and

release, but the second graders shorrted neither. Thus theír results

cannot be interpreÈed as a fail-ure to encode. Iiowever, this does

not necessarily.mean tha! the proc edure is not valid for young

chiLdren. For exanpÌe, Hoenann, DeRosar and Andrews (f974) usea

this proc edure for children as young as four and found qualitativeþ

si¡¡ilar performanc es to the older chil-dren.

ConsiderabLe data are avail"able suggesting which dimensions

produce release from PI for adult subjects and t¡hich do not. I'lickens

(19?0) repo¡ted particularly high release from PI for semantlc

piroperties sì¡ch as taxonomic category and the semantic differential-

dimensions. GrammaticaL class end ihe physical propert ies of

r¡ords seemed to be relatively ineffectite in reducing HI. These

results have beer¡ confirmed by other research. lfickens and Clark

(1968) con¿ucted three sepârate experiments using the semantic

differential dimensions. Switches from high to low or low to high

were studied for evaluation r potencyr and activity. The results
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indicated that all three dimensions v¡ere used in encoding. Turvey

(I9óS), TuÌ"rey ånd fertig (19?0), and î'rrvey, Fertig, and Kravetz

(f969) afso reported a ¡elease in PI for the three dimensions

of the semantic differential". In additionr their research

suggested the importance of polarity in the build-up and reduction

of PI" A r.¡ordr s polarity or distance from neutrality in semantic

space, is obtaLned by squaring and adding the evaliration, potency,

and activity scores and taking the square root of the sum (Heise,

1965)" wict(ens (i9?e) stated that the highest release was ob-

tained v¡"Íth word-number switches while taxonomic category also pro-

duced very hígh release. Bird and Goodwin (1974), Goggin and

Riley (19?4), Goggin and wickens (1971), loess (t966)¡ Turvey,

Cremins, and l¡mbardo (f969) .ff suggested the importance of the

di.rÍension of taxonomic category in encoding. Mclntyre r StoJakt

and lulostoway (r9?3) provrded further er,Ìidence for the power-

fulness of taxononric category in both short-term memory and free

recalL. These authors asked subJects in a free recalJ- situation

to sort rvords into conc eptual categories. These categories r¡ere

then used j-n the release from PI proceC'.rre +"o see if release would

occur for thern. Release did occur and this proviCed some evidence

for the same encoding dimensions being used il short-tern meno¡Ir as

in free recall. Kroes anC fibby (19?r) have also lent support to

the notion that dimensions whj.ch have been found to be i:npor+.ant



2l+

usíng ¡dickens I procedure are also important in a free recall

procedure. In comparing tv¡o taxonomic, two semantic, and two

sense impressj.on word classes, the results indicated that the senan-

tic differential categories were as powerful in producing release

as the taxonornic categories.

l,fany other encoding dimensions have been identified through

the use of Wickensr procedure. Bi¡d and Goodwin (f9?4) switcfte¿

from.nouns to verbs and verbs to nou¡rs and got ¡elease from PI.

This r,¡as contrary to several studies in which Wickens was unable

to get release from PI along this dimension. However, Bird and

Goodw'in inc¡eased the salience of thís dimension by announcing

the content of each triad prior to its presentation and thus ob-

tained release from g[. Turvey and ngan (f9?O) found. release

from PI with a shifL in visual structwe (horizontal to vertical

arrangement of consonants) and also a release l¡ith a shift from

one phoneme class to another. The physical size of a stirn¡l-us

was changed l-n a release from PI procedwe by E11lott, ( f9?¿+) an¿

a significant result was obtained. However, Baldwin and llickens

( f9?4) sueeested that the physical- characteristics of words

are of some, but generally of minor importance. they fourd no

significant rel-ease effects for nu¡¡ber of syllables r number of

phonemes, and only a snrall effect for l-ocus of pronunciaiion.

Goggin (19?4) fou:rd a smalL release foi gender change of Spaniéh
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nouns but she stated that the high nurnber of intrúsions for both

the experimental and control groups reflects the i neffectiveness of

this as a dinensicn. A switch from Spanish to Errglish and tÌce versa

was found to produc e release in bilingual subJècts (Goggin and

Wickens, 1!?1). Othe¡ dimensions which have been found to proCuc e

reJ-easc are: a switch between a nale and a female voice (Gardi-ner

and Cameron, 19?4), sense irnpcessions (llickens, Reutener, and

Í,ggemeíer, 1!/2), syntax (Heisey and Duncan, 1971)r pleasant as

compai'ed to unpleasânt words (Kincaid and Cooper r 7Jl2), fue-

quency of occurrence (Swanson and ldickens, 1970), a¡d symbolic

representation (Reutener, t972). Eeeeneier (r97e) produced some

interesting research rEhich shorn'ed rm¡Iti-dirnensíonal encoding.

This was demonsirated by gíving one group a doubLe shift and one

group a single shíft. Îlre results indicated that the double-shift

group excelled thê single-shift group. fr:rvey (f!68) and Turvey

and Fêriig (f970) irave suggested that a switch Ín polarity even

across dimensions can produce release. Wickens (19?O) reported

that physical properties of htords vrere onJ.y moderateÌy effective

iú reS.easing PI, r'rhile Lrchar and coêgin (1969) iticl obtain re-

lease from PI ',i:ith this dimension. A good review of the líterature

on the various encodjrg dimensions is proviced in Wíckens (L973).

Sone controversy has arisen about the exLent of tl¡e use of

imagery in encoding. Wickens and Engle (f9?O) statea that high
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imagery words when compared to low imagery uords produced littl-e

or no rel,ease from PI. They therefore suggested that the use of

lmager¡; as an encorling di-mension has been cverestirnated. Thi s

seems to contradiet some of Paiuio I s (fÇ6Ç) rvork which has

shown imagery to be an important factor in learning and memory.

As l,Iickens has pointed out, the discrepancy is 1ÍkeJ-y due to the

fact that it takes about 2.5 seconds to generate an image, and in

l,lickens I proc edure the subjeàs are not given tha! much time with

each word. .1'r,¡o recent studies supported this expJ-anation. Release

from PI r¡as obtained when subJects r'¡e¡e shifted from words to actual

pictures (Vlells, t973) $ when subjects were shown draun objects

and then shifted (Vuiffe and Fox, 1!JJ). Since this should have

reduced the time required to forrn an image, obtai.ning release

from PI in these studies suggests that imagery may be used in en-

codi.ng.

Anofher dimension lùich has produced some apparently discre-

pa.nt resul-ts wlth the ¡elease from Pi procedure is ihat of acoustic

similarity. ï{ickens has long maintained that acoustic factors are

not an ínporùant souce of interference in short-term mémory. I,lÍckens

and EckLer (1!68) and Ì,lickens and Simpson (f96S) provi¿ed da'"a

supportíng this view. However, Henriksen, Fleming, and Pilichowski

(f9?4) suesu"ted that acoustic encoding is irnportant. Using the

reLease frcm PI procedure, they found that PI bu1lt ¡r9 f9r words

that sound the sane, and that release was obtained on the shift trial.
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It is possible that these differen! results may have been due to

differences in presentation an{or <listracto¡ modality. For example t

Hopkins, EdwarJs, anC Gavelek (19?1) found that they 8ot release

from HI wtreri they'shifted fiom visual to auCitory presentationt

but no release when shifting from auditory to visual. A subse-

quent study (Hopkins, Edvrards, and Cookr lpJl) revealed that re-

lease'was obtaLned when shifiing from auditcry to visual if the

interpolated task was in the auditory mode rather than the uisual.

Differences sì¡ch as these may account for some of the discrepancies

i¡ this area;

It can be seen that consLderable data has been accumulated

on encoding but most of this has been wíth normaL subJects.

lihile lJíckens t procedure has not been used with schizophrenics t

there are data available which allude to the possibility of en-

codilg differences bettteen schizophrenics and normals.

Encodins in Schizophrenic s

Difficulties in encoding along the varíous d:imensions would

be expected to result in interference and a performance deficit

on a h'ide variety of tasks. Greenberg (f9?o)r oltmanns and

Neale (19?5)r smith (1969)' and Truscott (1967)' alt repo¡ied

that schizophrenics had diffículty on tasks of short-term
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memorJ". !\rthermore, they seen to have trouble in the detection

of meaning in material. ¡,cres (f969) compared the role of se-

mantic and syntactic components ín the languåge atrility of schizo-

phrenics. He foun,l no differences in recall between normals

and schizophrenics when the learnlng task was strings of unre-

lated words. Ìlowever, as ihe strings became more neaningful the

normal-s were able to increase their performanc e but the schizo-

phrenic s were unable to make use of the increased meaningfuJ.:ress.

Although Sfraw (f96f) did not find ðifferences between schizo-

phrenic s and normals on a memory task, he did find quaÌitative diff-

erences between them in meaning since the schizophrenics used

maJor distortion more frequent3.y. Johnson and BiLliauskas (19?1)

shor*ed that sorne schizophrenics used extensive overinclusion.

In addition, Rich¡nan (f964) founA dist'¡rbanc es in meaning such

as condensation Õf multiple meanJ-ngs, and altempts to recãncilà

irreconcil¿b1e opposites. Hogben and Jacobs (1972) showed that

schizophrenics often used antor¡yms and homonyms instead of syn-

onyns. Tt¡ese resuLts could al-so be j:rdicaiive of inefficient en-

coding r,dth resul-ting difficulty in discrimination. lnadequate

encoding could also cause schizophredics to use.the strongest

meaning resFcnse and there is evidenc e that they do thi.s (Klorman

and Chapmen, 1969i llor¡rer, l.)|lt L973). However, there is also

some evidence to the contrary ( lleuringer, Fiske, Schrnid+., and
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Goldstein, t972) t so this obviously needs further investigation.

Friùú (19?o), lêrner (1969)t $idorf (1964), o'connor and

Hermelin (t967) t and Truscott (f970) a:-f reported results

sinilar to those of Acres (19ó9) in that making material mean-

ingful was less helpful- to schizophrenics than to nromals. These

studies indicated that the performance of schizophrenics and normals

was similar on materiaL on which there v¡ou1d seem to be less encod-

ing (i.e., random and unrelated material), but that the perfor-

mance of schizophrenics ¡.ras inferior on material on which ùhere

wou-l-d seem to be arore encoding ( meaningful material). This ís

strongly suggestive of encoding differences between schizo-

phrenics and normal-s. Such differences could also account for

some of the positive resuLts fron the social sensitívity theories

of schizophrenia. Research testing these theories has shown

that the performance of schízophrenies is not as high ¡+i'"h stin-

uLi that are affective or human in content as compared with

ner¡tral- stir¡rur1i. Howe.ter r this difference ilid not exist for

normal subjects. Since there is likeþ to be much more en-

coding for affectíve and human st imuli ihån for neutral siimuli '
these resulis may point to encoding differences betr,¡een schizo-

phrenics and normals.

frlthough some of these studies on meaning refer to an in-
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evant to a difficulty in the ¡reaning of words to uhich the baslc

encoding process refers. Raeburn and Tong (1968) reported one

of the few studies hthich did not find that schizophrenics were

Less able lo benefit from increasing contextual constraint than

normals r{ere. However, there r'ns consíderable variance wíthin

the schizophrenic 6roup and under closer scrutiny it was found

that the sj.x schízopirrenics nho failed to improve with increas-

ing degree of contexLual constraint l^¡ere those ¡cith lol verbal

ability and a slower writing response. Thus it is possible ihat

verbal ability has not been ade,luaòely controlled in some of the

other studies. Ìlowever, Levy and }4a:<v¡ell (1968) conrpared

schizcphrenics r.¡'ith other psychiatric groups rn'hich were matched

for age and intelligence. Ttrey found that both the schízo-

phrenic and depressive groups shor'red imPairment in their abiliiy

to make use of contextual cues. Ttris finding with the depres-

sive group is an isol"ated one and wiLl need fi¡rther research

support before specuLation can be made about the results.

.A.1though many of ihe studies cited he:'e are sq3gestive of

encoding difficul'uies, only a few studies have looked specifi-

cally at encoding problems in schizophrenia. SÍtith (1969)-coír--

pa.red chronic schizophrenics r¡'ith chronic nonschiu ophrenic
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psychi"atric patients. l'lateriaL was presented both ui.sual"ly

a.:rd verbally and was then probed for by either visual or ver-

ba1 cues. Sj"nce the controls and schizoph::enics did not differ

with respect to vhich type of cue retrieved more information,

the author concluded this indicated that the info¡mation r¡as

stored in the same modal-íty for both groups. However, this con-

clusion is not necessarily justified. lyler (19?1) compared

norrnals and chronic schizophrenics in the encoding of sentences

r¡hich occurred in connected díscourse. He suggested ihat pre-

vious research indicated that norr¡af subJects encode sentenc es

according io their senantic and syntaciic aspects. Iylerrs

results showed that schizophrenics performed in a manner gener-

ally sirnilar to the normal-s. AlLhough this àtudy r:as not

suppo¡¿ive of diff erential encoding between schizophrenics

and normals, the dimensions investigated in it I'iere very

gJ.obal and it r¡ouli seem worthwhile to investigaòe more specifi c

di¡nensions. Hermelin and OtConnor (196?) p¡oviaed evidence for

encoding difficultÍes in psychotic child¡en as compared to sub-

nor. mal- chil-dren. These psJrchotic children had better recâI1 scores

than the subnormal children, but they were less.able io make use

of the pat terrring and coding of r,¡ords according io conceptual.

categories; This suggests one of the dimensions on vrhich schizo-

phrenics may ùiffer from normals.
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ftrrgcolt (1967) conpared normals r schizophrenics, and brain-

darnaged subjects on Peterson and Petersonrs (1959) strort-

t erm xne¡no4' task. Trrrscott plo+.ted the recalL f'r:nctj.ons for the

three groups and the results showed that the schizophrenic

group was nrore susceptible to interference than the brain-damaged

o¡ normal group. Honever, Trrrscott concluded that thj.s was

due to interference at recall and not due to encoding difficulties.

This conclusion was based primarily on the findi¡g that it was

the brain-damaged group who suffered most under the ti¡ned procedure.

Truscott vras assurning ihat a reduction in ti¡ne led to a reduction

il performanc e for subJects who were using encoding. Hol^rever r this

¡,vas not necessarili¡ true because the type of encoding discussed

here is the basic process of encoding words along various di¡nen-

sions. Ttris is a fairþ automatic process (läckens, 1970) which

is not ah'rays d.one consciously and therefore is different from

lhe use of conplicated memory schemes which do reqr:íre considerable

time. lhus, Trrrscott t s resulis can¡rot be said to negate the in-

volvement of encoding difficulties in schizophrenics. In additiont

there is some evidence from other sources that schizophreni-cs

do have difficulty with regard to iimed procedures (laamsr 19?0;

Davidson ànd lfeaLe, 19?4; Ortofr 1969; Phelan r T,er¡yn and Thorpe,

196?; Tates, 1966). However, this is not always a consistent

fincting (Hawks and Robinson¡ 19?1; tueslyr 1969).
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One other point needed mentionin6 before this discussion

of enc oding in schizophrenia is compl-ete. there ere several

studies available r¡hich repor:ted that normals encoded ¡¡at¿rÍal"

accordin6 to the three di:nensions of the s emantic diffe¡ential.

,{lthough this has not been tested w"ith schizopbrenics r there

are a large number of stuûies avail"able which reported the use

of the semantic differential with this group. The prinary pur-

pose of these studies v¡as to investigate the meaning of

the norschach lest to schi zophrenics (Loiselle, Fisher, and

Parrish, !968i Zax, f-oíseJ-Ie, and Karras, f960) or io inves-

tígate the meaning of various concepts to schizophrenics

( Crunpton and Groot, 1p66; IÞeed, 1956; Klein and Fontana,

1!6p; raxer r 196?; $athanson r 1967). !Íost of these studi.es re-

ported differences betøeen schizophrenics and normals cn the

various measÌ¡Tes rvhich r¡e¡e stuåied by means of the semantic

differential- scal-e. Hor¡ever, it is important to keep in mind

that the senantic diffe¡ential is a techníque used to rate

concepts, and that research showing thaè schizophrenies are

able t<¡ use this Lechnique does not mea¡ ihat they auicma-.

ticalþ encode r"¡ords according to these three basic dimensions.

L,Ìor Coes the fact that these three facto¡s have been found

iùen the sem.rntic ctifferentl-at data of schizophrenics ha'u e been
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factor anal-yzed (Snider and Osgood, 1969) meàn that schizo-

phrenic s encode r¡aterj-a1 along these dimensions.

SUI1í,\RY Â¡JD ST¡ITTi.C,}]T OF HTFO$trSES

It ls apparen! that the literatr¡re on schízophrenia is fult

of contradictory results, poorly defined terms, and inadequate

controls (Cash, 19?3). I{onever, out of the mass of data have

emelged some consistencies and conclusions. In general, schizo-

phrenics have been shor,¡n to have a deficít on a rçide variety of

tasks. This defícit seems to suggest the occr¡rrence of inter-

ference. As a result, Buss and Iêng (1965) postulated ínter-

ferenc e theory as an explanation of the schizophrenic deficit.

Ttris theory seems to be the only theory broad enough to ac count

for most of the data. Basically, the theory states that a schizo-

phrenic t s ongoinê response tendencies suffer interference from

irrelevant exbe¡na1 cues a¡d from int,errral stimrli whích consist

of Ceviant thoughts and associations. These act as distractors

and cause the schízophrenic I s associaiíons to Ceteriorate. A1-

though this theory is promising, r¡e lcrow little about hor¡ the

interference aðtuáfiy operates, nor about its involvement at

dífferent stages in the information processing system. Ilost

studies of schizophrenia have focused only on the stage of i¡put

( atiention, set); ho',rever, it seems àhat an important con-

tribution can be made þ stud¡i:ing the role of interference in
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the stora¿e stage as lreJ-I. lhe present investigation focused on

this sta6e, in particula:: the process of encodin¿.

Encoding i-s an inportant ope:'ation in the i¡formation p¡o-

cessing system (Funlchouser, 1!68).. Recently a ner.r technique

r.¡as devised which has given us a great deal of j¡formation on

hor¡ nornal subjects encode material". this is the release from

PI procedure v¡hlch r¡as developed by l,lickens (19?0). In gen-

era1, tvo dlmensions on which reLease has been found fairly con-

sistently are taxonomic category and the semantíc dÍfferential

dimensions. 'Graramatical class has produceC litt1e release

(uickens, 19?2). Although this procedwe has not been used

previousþ wiih schizophrenics, it seened Lilce a reasonable

¡x'ocedure for the investigation of encoding dj"fficuities in

schizophrenia

In general-, there has been very l"ittle direct research on

lhe possibility of encodíng difficulties in schizophrenia. l'lhat

is avaí1able ís research on dÍfferences in ¡^,'ord meanings and

dÌffeiences in abí1ity to make use of contextual constrai¡t be-

t,..¡een schizophrenics and normals. These allude to the possibility

of encodíng differences between the twc populations.

The present study $as desÍgned to investigate the hypàthesÍs

that part of the memory deficit associated with schizophrenia

could be accounted for ín terms of encoding difficulties "
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P¡evíous research general-ly focused only on the input stage of

the information processing system rather than postulating a defi-

cit +"hroughout the entire s¡'sten. The presen', research thus

attempted to analyzc the locus of the interference effects in

schízophrenia throu6h an analysis of the encoding processes of

schiãophrenics. 0r¡r rrnderstanding of the deficit obviously has

implications for a theory of schizophrenia.

The present ínvestigation employeC the release fron PI pro-

cedr.rre (l,lickens, 1970) to test '.¡hether release would be obtained

on the shift trial for the úimension of taxonomic category, and

the evaluati.on dimension of the semantic differential. These

two dímensions ''¡ere chosen because fairly strong and consistent

results have been obtained with them for normal subjects. In

addi.tl-on, it was deemed advisable to incrude at least one dirnen-

sion which normals do not seem to use for encoding (grammatical

cJ.ass). This woukl have al1or,¡ed for a schízophrenic/normaf

difference to be demonstrated in eilher way.

I'our: h¡lotheses $¡ere evaluated:

Hypothesiq-L- Across all conditions, the recall performance

of the schizophrenic group vùas predicted to be lower than

tl¡at of the normal group.

Thus, the schizophrenics vrere expected to show general ínte¡fer-

ence effecis in ter'¡ns of a short-term memory deficit as has been
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prevÍously shol'm in the l-iteratr¡re (Smit¡, 1969). This uould

be shov¡n by the schizophrenic group having an overall poorer re-

call- score.

lï:¡pothesis ?-- PI ',.¡as expected io be obtaineC with schizo-

phrenics.

Thus, since these specific interference effects hàve been obtained

¡¡ith normal subjects, and since schizophrenics are also suscelF

tlble to interference, H[ effeets r.¡oufd also be obtained nith the

scllizophrcnics. This was based on previous research as well as

the results of a pilot study (AppendÌx f). This r.rould be shor,m

by a decrement in performance over trials.

Hypothesis 3-- ?I '¡as predic+.ed to buil-d up mot'e for the

schizophrenic group than for the normal group.

Thus, while both groups l¡ou-Ld show the PI effect, the schlzo-

phrenic gr"oup lras consideied to be more susceptj-ble to inter-

ference (e.g., lleale, 19?1) and r¡ould show greater PI effects.

This l¡oul-d be indicated by a greater decrement in performanc e

over trials for schizophrenics than for normals.

Hyncthesjlq -tt-- ?he schizophrenic group rms predì.cted to

encode naterial dLifferently from the normal group.

This ¡vas based on deductions dram from verbal leaining research

and from research on schizophrenia. Obtaining release on the

shifb trial was considered to be evidence that subjects were
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using that parficular dimension to encode maìe¡ial. If release

was not obtained this ¡vas consi-de:'ed io be evidence to indicate

thai subjects were. not usín6 that particular dimension for en-

c odíng.
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CII.APIM TI

t"uiTHcD

îv¡a¡i no¡* ¡l ñoci a*

A pilot study (See Àppendix 1) was conducied to ensure that

lfickens I procedu"e could be used r'¿th schizophrenics. this pilot

study made it clear +"hat there Ì¡oul-d be difficulty in obàairúng

enough schizophrenics who met the fairþ s¿ringent criteria that

hrere used in order to l-ao-el- a paiient Itschízophrerlicr'. Therefore a

partial vrithin-subjects design r.¡as used in which each subjeci was

presetlted wíth all of the conditions.. Since there were three dimen-

sions ( taxonomic category, .gramrnatical c1ass, evaluation scaÌe of

the senanti c differential) and aa experimental (shift) and control

(nonstrift ) condition for each of theser this resulted in six

different conditions. t{ith each condüion requiring four tría1s t

there rvas a total of 24 trials for each subJeci. To prevent sub-

jects from becoming fatigued and because the schizophrenic pop-

ul-ation seens to have considerable difficulty concentrating for

any length of time, they received three conditions on one day and

the second three another day. Tt¡e six condítiorrs were presented

in six differen'¡, orders across subjects so that results coul-d not

be attributed to an order effect. fne original design of this study
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was to have equal numbers of pr.ocess para¡oid, process nonparanoid,

reactive paranoid and reactive nonparanoid. However, the pilot

study rade 1t clear that it ras difficult to obtain adequate nun-

bers of some of the subgroups. Neverùheless, the total number of

subjects planned was kept the sa¡ne.

The order of the testing of the various conditions ís given ín

lable 1, Ihe design ças a 2 x2xj x d design ?¡ith nu,Ìbe" correct

(O-4) on a gÍven triad as the dependeni variabl-e. Variables T¡iaL

(f-4), ftem îype ( granrnatLc al class, ta:<onomic category, evaÌuation),

and Bel-ease Condi.tion ( experirnental or control) were withi¡-subjects

v¿riables while SubJect ffpe ( schizophrenic versus nornal) uas a

between-subjects variable. Ihe scoring of O-4 on the dependent vari-

able allowed for one pcint for each 
"¡ord 

correctly recaLled and

an extra point for recalling all ùhree uords in the correct order.

I{ord Lists

As has been meniioned, the three encoding dimensions that

were studied in the present research were the evaluation dimension

of the semanti c differential, taxonomíc class, and grarrunatical

cLs.ss. Osgood, Suci, and Tannenbaum (f95?) aevised a procedure

io measure words i¡ a three-dimensional verbal space. Tt¡ese di-
nensions rve¡e evaluation, poiency, and activity. OnJ.y evaluation
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TÂ3IE 1

Order of Groups

Number of Subiects

8x

.8.

I
I
I

-g
l+8

Day 1 D¿y 2

Ec GCe TÇc ÎC.e Ee . CCc

TCe Ee GCc Ec TCc GCe

GCc TCe Ec TCc GCe Ee

Ee TCc GCe @c TCe Ec

TCc Gcc Ee GCe Ec TCe

GCe Ec TCe Ee c0c TCc

E = evaLuation dimension

TC = taxononric category dir¡ension

GC = grammatical class dimension

e = experf-mental condition

c = control- c ondition

x four subjects out of each I were shifted in one direction
and the oiher four in the other direction
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words !¡ere used ín the present experirnent. 'Ihey were chosen

from Heise (fg65) which gives the s ernantic differential profiles

for the 1r0@ most frequent English words. Ttre 21 positive evaL-

uation r.¡ords t¡hich were used had a mean of !.35 on the evaLuation

ùimension (aJ-L i.rere above a score o.f 1.10) and an average of .,1+?

on the potency an<l activity dimensions ( al-1- uere below a score of

1.00). lhe 21 negative e'¡aluation words had a mean of 1.?8 on the

evaluatLon di:nension (a11 were above a score of 1.2O) and an aver-

ag.e of .47 on the potency and activity dimensions (aLL were below

a score of 1.0C). These are sì:,andardized factor sco¡es describi-ng

a wordrs ùista¡ce from neutral out of ihree points in either a

negative or positive direction. An effort was nade to incÌude onþ

l¡ords r¡ith different initi-al sounds so thai acoustic factors could

not be introduced as a source of interference ('$ictcelgren, 1!65).

lfo s¡'nonyms or antonyms of any words r"¡ere used. Basicalþ these are

the same controLs used b¡' Ì.lickens and Clark (196S). The hrords

used for the evaluation dimension are presented in.,lppendiz 2a.

For ¿he gramnatical cl-ass dinension of verbs and adjectives,

21 verbs and 2i. adjectives were chosen from the Thorndike-f-orge

Uorci Book (rçUr). ft¡e i+ords usec v¡ere of high frequency and any

rvords '¡hich '¡¡e¡e both verbs anC adJectives v¡ere eli¡¡inated. Car¿ ¡vas
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taken io avoi.C semantic and/or acoustic similarity ín esch subset

of words as is rlone by trlickens, CIe¡k, Hillr and l,liitlínger (1968).

The uords used for the grammatical class dimension are presented

in Appendix 2b.

For the taxono¡nic category dimension, fou¡ different categories

were used '¡.ith 12 r.¡ords from each of the first tr,;o categories and

nine r.¡ords from each of the second +.wo rnaki.ng a tolal of l¡2 words.

These r¡ord.s were chosen from Battig and I'lontague (1969) w¡:ich

has the ruord frequencies for different taxononic cate6ories. The

words used fc¡ taxonomic categorX. are presented in -{ppendix 2c.

SubjecÈs never received the same triad tuice and all triads

¡'¡ere counterbalanced in so far as was possibì-e. Prior to actual ex-

perimentation a practice slide was usea (',rith the letters D.{ K )

to give subjects an idea of the procedure and timing +"o be used.

Subjects

Schizoph¡enic Subjects

The schizophrenic subjects (tl=48) were patients at the

Heal-th Sciences Centre, trfinnipeg, Manitoba, Canada. Each hêrd

a psychiatric diagnosis of schizophrenia, with no er¡idence of

menlal reta¡dation, organic inrpairment, alcoholism, or drug abuse,

Patients who had ECT in the l-ast year v¡ere not used. Patients
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were initl-aLl-y selected on the basis of a psychiâtrist t s diag-

nosis of schizophrenia and r,¡ere evaluated against varior,rs criteria

so that there would be a sol,iC basis for considering them to be

schizophrenic. SubJectsr medication and amount of medj-cation ¡.¡ere

noted. The standards that were used in the selection of subjects

in'"of""a a step by step application of the following criteria¡

1. Had received a psychiatric diagnosis of schizophren:Ìa.

this had.to be the patientts primary and cu¡rent diagnosis.

2. \lere betlveen the ages of 20 and !0.

3. Included only paiienis whose antipsychoiic nedÍcation nas of

the phenothiazine group. The medication of any patients v¡ho were on

a drug other than chLorprornazine (r.rhich was founcl to be the most

comrnon drug) was trê¡slated ínto an equivalent does of chlor-

promazine. For exarnple, 10 milligrams of trifluperazine ç'a.s con-

sidered to be 100 milligrarns of, chlorpromazine. 0n1y patients who

v¡ere on moderate d.oses of medication were used. in.the stud¡r. Á,

survey of five psychiatrists at the Health Sciences Centre, re-

vealed that they considered a moderate dose to be in ihe 
"ange 

of

200-800 milligrams per day. T?rus, this vlas the range accepted in

this study. The mean amount of medication was 380.?J milligrams

daiJ-y, and the standard deviation was 156.44. It should be noted
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that only two patlents r'rere on 800 milligrams of rnedicatíon a

dly and these two were fairly obese.

4. U-ced approximately half males and half fe-'nales. The

schizophrenic group hras comprised of 28 males and 20 females,

whereas the normal group Ìlas made up of 2? nales and 21 femal_es.

All of +,he schízophrenic subjects who met the above criterie
then underweni fu¡ther testing. To assist in the diagnosis of schizo-

phrenia tl¡o scales were used: 1. the Schizophrenic Checklist

(i'lhitman, 196?) ¡.¡hich is presenied in Appendix 31 and Z. the fur r

a 30 item shortened form of the l4li.,Pl Sc Scale (Hobbs and Fowler,

1974; Wel-sh, 1952) which is presented 1n Appendix d. On the Sct

subjects had to achieve a score of at least 10. 0n the Schizo-

phrenic Checkllist subjects had to achieve a score of at least J.

îl¡ese cut*offs r¡ere used since patíents scoring a! this Level were

considereC to show enough signs of schizophrenia that the diagno-

sis could be considered accurate. 11" lgt ScaLe r,¡as filled ouÈ by

the prtients themselves whil-e the Schizophrenic Checkl_ist r¡as filled
out by a psychiatric nurse who kne¡y the pa.tient weIl. Subjects

who mei these eriteria thên fill-ed out the Vcicabulary Tesü of the

Shipley-Hartford Scale (Stripfey, 1pd0, shorm in. Appendíx J).

SubJects r¡ho received a score of below 21 v¡e¡'e discarded from the

study" This score is roughl-y equivalent to the lor¡er end of the
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average intelligence ran€e as measured by the l,lechsler Adult'

Intelligenc e Scale (Ï¡right, 1946).

Two other factors l¡hich have been found to be important in re-

search w'ith schizophrenics are symptom pattern (paranoid-nonpara-

noid) and premorbid adjustment ( proc ess-reactive ). Subjects

were assigned ratings on +"he proc ess-reactive dímension by fiLling

out the üIlmann-.Giovannoni S e1f-Report Scale (Ultmann and Giovannoni,

Lg6l+). This scale is conprised of 2l¡ quesÈions (See Appentlix 6) .

relating to ¡'remorbid adJustment, marital status, work history, etc.,

which are ansr,'rered either true or false. A score of 12 or belor¡

is considered process and l-3 or above is ¡eactive. This has been

validated by HeJ-d and CromweLL (1968) a-1d l{atson and Ingue (1!68).

The paranoid dir¡ension generaLly refers Èo the presence of

delusions of grandeur or persecution, ideas of reference, suspicious-

ness, and hypersensitivity to moralistic issues. Tt¡o scal-es were

used to classify subjects on the pa.ranoid-nonparanoid di.mension.

Il¡e first measure was l,lhitman t s (1967) paranoid Checklist (See

Appendíx 7) on wh-ieh items are answered either true or fa1se" fhis

rlas rated by a psychiatric nr¡rse who ]crew the patient well-. The

second measure r,ras å shortened form of the [il{PI Par:anoid Scale (Par

Scale, Hobbs and FowJ.er, 19?4; l'Ielsh, 1952). this is a tnre-false

Scal-e (See Appen*ix 8) which 'r¡as fil-l-ed out by the patieni himself"
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Since the paranoj.d-nonparanoid dimension can be conceived of as

a. contlnuum dependlng on ¿he degree of synptons exiribited, it uas

considered appropriate to use a median split to c3-assify the schízo-

phrenic sample on this dimensíon. lor the þr Scale the median '¡as

I an4 for the r,'lhitnan Parancid Checklist the median ras 3. Sub-

jects above the median were considered paranoid and be1or.¡ the median.

were considered nonparanoid. Only those schizophrenics who ati;ained

a score. of paranoid on both scales r^¡ere finally classifíed as para-

noid. Nonparanoids we¡e those whose scores on both scales were in the

nonparanoid category. Those subjects u'ho were at the median or ¡n'ho

scored paranoid on one scal-e and nonparanoid on iire other ¡¡ere

considered to be nonclassifiabl-e " Thus, those classified as para-

noi.d or nonparanoid can be considered to be the extremes of the

sample.

. Following the usage of Johannsen ( 1964) c¡ronicity was de-

fined ín terns of the length of hospitalization. An acuie patient

was defÍned as one who had been hospitallzed for less than a year.

A process patient ues defined as one r*ho had been hospitalized for

more than a year.

i.lhen subjects were given the pre-experímental tests they

were told that certain specifi-c scores were needed for participation

in the experiment. This made ii possibl-e to reject subjects who rlid
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not meet the reluired criteria. The characterístics of the schizo-

phrenic group 3re sho'¿n in Tablé 2.

lïorm:rl Sqbjects

The normal subjec+.s (tl=48) were obtained from the staff of the

Iiealth Sciences Centre, ifinnipeg, lianitoba, Canada. The crlteria

for nornal subjects .rrerel

1. Had no psychiatric hi.story and. were not on phenothiazines

nor any other psychiatlic medlcation.

2. Attained a Shipley-Hartford Vocabul-ary score of 21 or above.

3. Had a score of I or belor¡¡ on the Sc I ScaLe of the l.fliPI .

T?ris was done to reduc e the possibility of undíagnosed schizophrenia

anong the control group since this ¡.¡ou1d rninimize normat/schizo-

phrenic differenc es.

In addition, each normal subject ha-d to resemble one of the

schizophrenic subJects in terms of age, sex, education, vocabulary

score, and socioeconomíc status, so that he/she could be matched w'ith

that subject anJ undergo exactly the same f.ists, conditions, and

uord orders as his/her rnate. Socioeconomic status ¡¿as Judged by the

experimenter prior to the experiment according to fÍve criteria:

1. rnarital siatus 2. occupation 3. interests L. where subjects

Lives 5. occupation of parents. On this basis a subject was con-

siCered to be of low, middle, or upper socioeconomic cl-ass. the dis-

tribution for the normal group was as follorss: 2J lowr 2J middle,
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TABIE 2

Characteristics of the Sch-izophrenic Group

Chsracteristic

Paranoid

Nonparanoid

lÌonclassifiable

Àcute

Chronic

Reactive

Process

I¡w S-E class

Middle S-E class

Upper S-E class

Numbe¡ in each s¡ouo

ô

11

28

41

7

L5

33

25

22

1
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and none in the upper socioeconomic class. l'I:e dist¡ibution for

the schizophrenics is presenteC in TabLe 2. Table J gives the

schizophrenic/normal comparisons on the irnportant rel-evant dimen-

sions. As r¡ith the schízophrenic group, each norrnel subject who

was used in the erperir¡ent and completed both sessions vras paÍ.d

$10.00.

!{edication

The ineùicaiion factor """ un irpo"iant one in this study. Since

the schizophrenic group was on medication anC the norrnal group

was not, this introduced a possible confou-nding effect,. However,

taking patients off medication prior to testing r+as not accept-

able because patients rsould be difficul-t to handle. Jr.l"so, it r+as

not consi"dered hur¡a¡e to keep patients from receiving their treat-

ment. In addition, there would have been a bias in selecting

patients who ¡vere wel-I enou6h to be takén off mertication ( Chapman,

l9Ø). Another possibility was to try tc test patients as soon

as they came into the hospital (as done by Cancro, 1p6!) but sorne

of these patients lrere on maintenanc e meùicalion or !¡ere aCmitted

to the hospital because they were unCergoing a crisis. Thus, this

was no+, the best time to test them.

the effects of phenothiazines on performance have been the

subJect of much research. However, fe'¿ of these have investigated
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TABI.E 3

Means, Standard Deviations, and t Values of the Pre-

?est and Subject Characieris¿ic Daàa for the Normal and

Schizophrenic Group

Age (]¡rs.) 28.11+

99' t2.to

Vocab¡ 26.7t

Educo ]:0.52

Medicatíon 380.73

Schizophrenics

Means Stand.
Iþv"

8.06

2.86

4.73

2.6L

156.h4

No¡mals t Value

Means Stand.
Dev.

28.92 9.04 .27

3.92 2.1+3 *

27.63 4.99 1.04

10.40 2.O',1 .26

x i test not done here because there was no overlap in scores

betr¿een the two groups
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the effects of these drugs on nemory. Barker (19?4) and Bauman

( fçZfU) both concluded that the effects of phenothiazi¡eg on

nemory tests are miaimal. Among the researches r,rhich 'r¡arranted

such a conclusion are lÞston, 1959; Donahoe, Curti-ri, and Lipton,

1961i Garatiner, Hal.tkins, .Iudah, and llorphie, 1955; Helper, Wilcoìt,

and So1, 1963; Mason-Bro'¡n and Borthwick, !957 i Vesi',?e e L96!i

Ilhitehead and Thrme, 1958. lfhere consistent effects were shown

they seenred to be prirnarily detrimenLal ¡¡otor effecls (Goodrnan

and Gilman, L965i llaluz, 1963; McKinnon and Singer, 1969) or inr-

paired attention (Chapnan and Knorvles, 1p6d).

In hLs e:<Lensive review, Harttage (1965) concluded that

chlorpromazine produces general learaing impairment in many

areas such as attention, cognition, and psychornotor taskso How-

ever, the effect,s on nemory seem to be minimaL. But, it shouid

be mentioned that recent articles (e.g., Goldstein, l!fJ; Mosher

a¡¡d Feinsilver, L973 i Rappaport, Sllverrnan, Hopkins, and HaIL,

19?1) have suggested that phenothiazines have dífferent effects

accordi¡g to premorbid adJustment and paranoid status.

Obviously there is no completely acceptable way of dêaling

$ith the problem of one group being on phenothiazines and lhe other

group not being on these drugs. However, si¡c e the literat¡¡¡e

suggests that the effects of phenothiazi¡res on menory are minirnal,
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the approach taken in the present study rtas to use only patlents

ltho were on noderate amounts of medication" In addltion, the

patienùs were carefulJ-y categorÍzed on ås m¡rny vari.ab'l es and di-
mensions as possible so that a drug effect Yrould be more likeþ
to be detected.

Coqln¡ison of tþe Schizophrenic arxt Norrnal Group

In lab1e J the means of the descrLptive and pre-test data are

presented for the norrnal- group and the schizophrenic group. fn addi-

tion, the standard deviations and t values relevant to eaeh of these

comparisons are al.so presented. It¡e raw data for both groups i.s

given in Appendix 9. Because the nornal and schizophrenic groups I

performances were being compa.red, it nas important that the two

groups be compa.rable on several factors. IYom Table 3 ft can be

seen that the means and standard deviations of ihe nor¡nals and schizo-

phrenics for age, education, and vocabular.¡r were highly com¡rarable

reflecti.:ng ihe simllarity of the two groups on these va¡iables. In

addition, aIL three t values were not sígnificant reflecting the

comparability of these means. The meaJrs for the þt Scale were of

course dl-fferent by design since the norrnals had to achieve a score

of Less than I and the schf.zophrenics had to achieve a score of above

10. No t test was done here because there ¡{es no overlap ir, 
""o""".



54

Attrition Rates

the number of subJects r'¡ho coul-d not complete the oçerJ"-

¡nent or could not be used is shown 1n lable 4. As can be seen

fron this Table, inany schJ-zophrenic subJects (l¡=114) were ex-

cluded because they failed to rneet, pne-tesù criteria. oraly one

schizophrenLc dropped out ùrÍng the e:qperinent. No schizophrenf.cs

r¡ere lost due to apparatus breakdor¡n.

I'tany norrnals (W=65) were e:<cluded because they dtct not meet

pre-test criteria. No norrnals dropped out during the e:çeriment

and none were lost due to a¡rparatus breakdov¡n.

hoceÄlqg

Schj.zophrenic Sub.lects

Patients ¡rho were on the psychiaùric wards at the Health

Sciences Centre rnlth a dlagnosis of schizophrenLa and who met the

initlal criteria for participation were asked trhether they were in-
terested in being i¡volved in the o<pe¡inent. fhiu.tr." done L¡¡-

dívidualþ. They were al,so told that the study was conpletely i-rr-

dependent from tÌ¡e hospital. they were promised $10.00 tf their

scores erere those needed for the experiment and 5-f they then cor-

pleted the whole e:çerirnent. 1h" &t Scale r¡as gÍven to those

patients who LndLcated an interest in parttcipating, ft¡ose ¡ct¡o
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TABIA 4

Attrltion Bates of Schizophrenics and

l[o¡mals at Tarious Stages of E:çeri"Eontation

StaEe

he-tesi

I'
Shipley-Hartford

lfhítnan Sc Checklist

Experi¡ental lask

Appa¡atus hèekdown

lotal

l$u¡ber Excluded

Schizopl¡¡enlcs Norrnals

33 2j

7O t+o

10

10
OO

114 65
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had scores i¡ the scllizophrenic renge sere tr¡s¡ ¿.r'¡l nistered the

Shipley-Ha¡tford Vocatrulary Test. SubJects who net the ShipJ_ey-

llartfo¡d criùerion and Tho eJ.so had a diagnosis of schizopt¡¡enia

on the l{}ritnan Schizophrenic Checklist, ïere toLd they would be in
the e:<peri¡ent. Patienis rho we¡e reJected because of failure to
neet anJ¡ of these criteria ¡¡ere toLd that certal¡ Bcores rere need.ed

for participation in the e:çerirnent (sone high and sone J-ow) and not

to feel badly Íf their scores ùid not happen to r¡aùch those needed.

SubJects were then nur l_n the e:rperinent in nhíchever order they

had been pra-t,ested. Follorilg the e:perl_nent, the par Scale and the

llIlnann4iovannoni were adni-rristered end a psychiatric nurse fil1ed
out the Paranoid Chêckll_st.

lùor:tna] Sub.lects

Each nor¡al subJect who nas a uatch for a schizo¡rhrenic BubJect

i¡ te¡ms of age, education, sex, vocabü-Lary score, and socioecononic

status, rrras given the Scf Scale. ltrose scoring as nonschizophrerlic

rere then administe¡ed the Shipley-Hartford. SubJects rl¡o met these

erj.teria were used in the experi-nent. Both schÍzophrenic and no¡maJ.

subJects r¡nderwent the eanre øçerl_nental focedure.
Experi¡entaL koc edu¡e

SubJects sere run indidduaqy. Upon entry into the e)<peri_Eent-
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aJ- room, subject,s yere toLd that they wouJd be tested accorùiag to
thei¡ ability to recalL rords and to name coLor¡¡s. i}¡e instructions
that rere ¡ead to the subJects are given in Appendix 1O. It should

be st¡essed that sone of the schlzophrenic subJects requjred nore

repetition of pe.rts of the i¡rstnrctions pÌ:s considerable reas sraanc e.

I'fateriaL ras presented by neans of a slide proJector, time¡,
and scleen. A triel consisted of a 2 eecond presentatíon of the sig_
nal rrread¡y'' followed bJr e 3 second lresentation of a nord tråad. fhis
rras foll0wed b5¡ the stroop col.urj{ord lest for 14 6econds. ltris is
a distractor ùask rhich is designed to keep subJects fron rehearsing

the nord triad. FilaLl¡r, there rras a recall period indlcated by the

rcrd rirecall'for 12 seconds. rtem order ras dlfferent across sub-
jects. For¡¡ trials of this poceù:re nade up one condition. To

er¡sure attention and registration of the triads, each subJect was

required to read the th¡ee words aloud nhen they appeared.

ltris sequence is slightly nodified from l{j_ckens I pocedure. Gen_

erallyr tlickens uses a 2 second presentation of the rord triad. How-

ever, the ptlot study f,or the present reeearch indicated that the
scldzophrenics had difficuJ.ty keeping pa.ce *ith tbis. Another change

is that tlickens I procedure general_Iy uses five triels per condition.
However, some of ¡tickens nore recent resea¡ch shows the sane results
rith only for¡¡ trials used. Obriously, this nas preferable for use
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with schJ.zophrenics sÍnce they have trouble c onc entrating for any

period of tj-ne.

Each subJect receÍved th¡ee conditions on day 1 ritb a j
mi¡r¡te tine i¡ter¡raL i¡ bet¡cee¡t each to arlo¡r i¡lerferenc e to dissi-
pate (Kincaid and l{ickens, 19?O). Another tb¡ee conditl-ons ¡¡ere

given on the second day. Ihere u.as a tl_ure lapse of approxi_uat,ely

1 day between day 1 and clay 2. At the conclusj.on, each subJect was

tbanked, received pa.yoenù, signed a receigt book, and 1efL.
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ü{APIM, Iü
RESI'I1S

One polnt which shor¡Id be nentioned at the outset is that er¡-

codi-ng ras assessed þ rec¡ll in the pesent data. The author re_

alissd tþ¿ difficul,ties i¡ù¡erent 1n evaluating storage in this lra¡ner;

however, there does not eppear to be any dÍrect ray to aEsess stolage

(H¡r], 19?1; ïood, 19?2). Ânothe¡ factor ¡rhich is norLhy of nention

is that the range of possible recall scores res not as great as rou.].d

be desired. Since the range for each subJectrs recall score ras only

fron 0 to 4¡ large group dJ_fferences ïoul.d be necessar¡r for even the

urost powerful statistical tests to detect such neen differenc es in
relationship to expected high Fithin group variabitity. tt¡is is the

pri¡ciple reason nby tlÍckens (f9?O) 
"tta 

subsequent lnvestigators

have used relatively large sar¡rle sLzes. Tt¡e raw data ae reJ.L

as the neans and standa¡d deviations are g-iven t-rr Appendix p.

Sinc e the present research posed specifíc b¡potheses, it ras

possible to use pJ.anned c oru¡xrisons. IÌ¡ese nere ¡nreferred over an

o¡nibus test slnce they afford the researcher nore statistícaI power

(Ki-rk, 19ó8). Thus, the four h¡potheses in the ¡nesen! e:çeri-
aent rere analyzed þ neans of t tests and a trend analysl_s. In
addition, the .li nensions of pocess-reactive and paranoid-nonparanoid

rere evaluated for possible differenc es.
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Before proc eedj¡g to the specifie discussion of each h¡ryothesis,

it shouLd be oentioned at this point that the error ter¡rs and d.eg"ees

of freedon needed for eacb planned con¡rari_son were generated from

the approprriate analysis of variance nodel çlthout referring to the

overall ! ralues and thei¡ pnobabi r { ties. lt¡ese anal¡æís of varLanc e

surrna.rJ¡ tables are presented in Appendi:r 11a for ¡'tl lþ¿ data rith
the fo¡¡rth trial i¡rcluded end j¡.â,ppend5x 1lb fo¡ aìt {,þ¿ date rith
the fou¡th trial e:rcIuded. Stnce the for¡rth trial ras e nixture of
both shifù and nonshifÈ data, there Íere certal¡ plenned conperi-

sons in which this trial needed to be lncluded (fo! hl¡potheses 1 and

4)r e¡¡d cer*ai¡ pilarnred cor4rarisons in whl_ch it shouLd not have

been included ( for hypotheses 2 a¡¡d 3). fhr¡s, both analyses rere

needed. Ítre error Dean square r¡alues yere obtained by poollng appro_

pniate error terars generated from the analysis of va¡iance uodels.

Appendix 11c lists the appropniate error te¡as fo! each pl.arrred cor_

parison rith the m¡nber of the conparl_son appea.ring in the te:ct es

a superscripü.

Some general trends can be seen Ln the data. hon Figr:re 1 it
is epparent that there rras an¡ overall achizophrenic i_npaJ.:ment 5l re_

ç¡'ll. In addltJ.on, there ras a decLine fui perfornance oye! trial.s,
frour tria].s 1 to 3. Both of these trends se¡e consistent rrith the

literatu¡e ln this area. Honever, contrarT to e:<pectat5.on¡ interr
ference did not build up over trials to a greater exüe¡rt fo¡ the

schizolù¡snlcs than for tbe nor¡a1s. hom ftgure 2lt can Þ aeen
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FIGURE I
RECALL DATA FOR SCHIZOPHRENICS
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that the data on llickens r IFoc eù¡¡e for ùhe no::tnal subJects ras

generally consistent ritb lllckens I findi_ngs. Release aeens to
have occr¡¡¡ed fo¡ taxononic category but not for grametical class.

Bre schizoptrrenlcs t results tended to be g{rfi la¡ to the nortrars artd

thus did not suFrport the Ìrypothesis of encodLng differe¡rces betïeen

the two groups. Ît¡e eyalu¿tion dLuensLon apeared ùo be problenatic

in the Fresent data. lfickens ar¡d others have consisten!þ _reported

large release r.ith the eva}ratlon dJ-uens3.on, but this ras not the

case 1n tbe present deta. Ttris created Boee diffícr¡Lties in the i¡p
terpetation of the schlzo¡*rrenica r performence on this ¿i¡ension.

Overall, the use of ùhis lrocedure rith schizophrenics a¡rpeared to
have beer¡ relativeþ successf¡¡l since they were able to attend to
the pnoc edure and also shosed the build-up of pI. ïtth this brief
overì¡iew, re non tr¡¡n to a detaiLed descripöion of the resr¡lts a¡d

ana\rses.

Recall

the recâll data (Figue 1) euggests su¡rport for \rpothesi.s 1

rith the nornul group Euperio! to the schizophrenic group in overaJ.l

¡ecall (!.3.O7; gg=94; l<.0O5)1. This res as h¡rpothesized a¡rd is
consistent rith the literatr¡¡e in tt¡is area (Buss and Iårlg, 196j).

This overall i-npairnent l.s Ln egleenet¡t rith a general l¡terference
effect, or Bpeclflc lnterference effects at snJr stqge or at geveral
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steges Ln the inforE¿tion Þroc essi¡rg ÊI¡Ete!¡.

Igþçgerence

the ôecond þpothesls Foposed that poacti.ve i¡hlbitlon should
build-up ove¡ successive triaLs l-n echizophrenic as rrerl es nor'al
subJects. I?ris resuj.t has been obtal¡ed repeatedly vith noru¡a1 sub
Jects and shouLd also have been obúained rith the echÍzophrenlcs in
this study r parricuJ-arly si.nc e echizophrenics are considered to be
Eole fl¡scept ible to lnterference. FroE nlgure 1 Lt ca¡r be seen that
there did appear to be a decrement l,, perfornance across the fi¡st three
trials, although trtar 4 for the nornal group increased above trial 3
perfotra¡¡c e. sinc e triaL 4 included botb the shifL and nonshift ¡at_
eriel lt ras not lncluded in the pr,arurcd conparison for this Ì¡rpothcsia.
1\¡o t tests ne¡e used to test this \rpothesis. These rere as follo¡rs:
(t) a conparison of trial l- rith trial 3 for the schizophrenlc group;
(2) a conparison of trial 1 rrith triel 3 fo¡ the no¡rnal group. lhe
¡esu]'ts indÍcated that for the schizopb¡ênic group trieL l ras supe¡_
Lo¡ to tr{.al 3 (!=4.o4i *Zld¡ t<oo1)2. In addrtlon, triat 1 fo¡ the
nonnaL group was superf.or to t¡.j.al 3 (!4.æ¡ E=376i t(OO1)3. fms
there ras a stetisticalt¡¡ significant drop over triaLs for both the
schizophrenl.cs and no¡"nals. fhe bul.].d-up of pI ove¡ tt"l'a].s is of
course consistent ¡¡ith the 

'íteratu¡e 
ar¡d is cn¡cr.al to obtain ¡t¡en

usJ'ng rickens r pnoced're for deteruinlng encoding drfferences. rhe
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fect ttlat, PI built-up for both groups indicated a partial' validation

of the procedure.

OLher predictLons about interfe¡ence were made il the pesent

ex¡rerfunent. Ihe third hlTothesis Proposed that gt shor¡ld bu[d-

up no¡e for the schizophrenics than for the ¡or"nals ' Ttris ras based

on ll.teretl¡re rhich showed that schizoplrrenics seemed to be ¡ore sus-

cept ib)-e to interference (e.g.¡ Neale, 19?1)' Greatet interferenc e

nou1d have been indícateat by a greater decreoent' in perfonnanc e over

trials 1-3 for the schizopbreuics than for the no::roa1s ' fToE Figure 1

it appears unJikely that this hrpothesis ras suprport'ed ' 
and a trend

analysis ($iner, 1962) sbonea that there ¡¡as no difference l¡r linea¡

(g=z.zr¡ dr=rrzsz)\ or ln quadratj-c (E='o3t aÈ1¿82)' trends between

the two grouPs. Ttrus, iù does not appea¡ that irrterference effects

built-up nore rapidly for schizoplrrenics over trials ' 
although there

flas a¡ overalL large perforrnanc e deficit'

Encodine

Thedataforthet,hreeencodl.ngdimensionsisghowrlnlT.gure2.

t{ickens has suggested that ¡*rere PI brultds up over trials and then

releaees rith a change along a given d5'nensiont it i8 indicative of

an encod5lg dimension. lfhere no release occurs on a ctrange trial this

rould lndicate a di-nensi-on that is not a salient encoding di-Bension'

It is apparent that the strongest a¡rd nost consistent results in


