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ABSTRACT

THE USE OF ACTIVE MEMORY ENCODRING STRATEGIES BY THOUGHT

DISORDERED AND NON-THOUGHT DISORDERED SCHIZQPHRENICS

Abramczyk, Lels W., Ed.D.

The College of William and Mary, Williamsburg, Virginia, 1977

Chafrman: Dr. Fred L. Adailr

Twelve thought disordered and 12 non-thought disordered
schlzophrenics were administered a memory test that iovolved
remembering 6 lists of 12 words each. Two of the liste con-
tained homophone pairs, 2 contailned synonym pairs and 2 con-
tained unrelated worda. One of each 1liar type was preeented
viaually apnd 1 auditorially in random order. Subjects were
acored on total number of words remembared and number of words
remembered according to 1lilst type, presentation mode and membet-
ahip in the top half (LTM) or bhottom half {STM) of a list. BRe-
call was free and uncrdered.

Results showed thought dimordered schizophrenics to be infer-
ior to non-thought disordered schizophrenice in STH for visually
presented material and in LTM regardless of presentaticn mode.

Within group comparisons showed the thought disordered group to be

. E—————



inferior in STM-vimual, LTM-auditory and LTM-visual as compared
with STM—auditory, while the non~thought disordered group per-

formed equally well regardless of condition. List type falled

to show an effect.

Results were Interpreted as demonstrating that thought dis-
ordered achizophrenica are lnefficlent at translating visually
presented satimuli to an acoustic code and poesibly are inefficient
at waking the semantic elaboration necessary for long term reten-
tion. It was therefore concluded that thought disordered and non-
thought disordered schizophrenics could be differentiated accord-
ing to thelr wemory and that the differences are likely due to

differences in uge of Iinformatdon procewssing strategies.
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THE USE OF ACTIVE MEMORY ENCODIRKG STRATEGIES

BY THOUGHT DISORDERED AND

NON-THOUGHT DISORDERED SCHIZOPHREKICS



Chapter 1

Introduction

The concept of schizophrenla as we know it today wae
developed by Kraepelin in 1896 and was called dementla praecox,.

Although the term 'dementia praecox' had been used earlier, in
1867, by Morel, his description of the entity was too variegated
to be distinguishable as what we now call schizophtrenia (Bleuler,
1950}, Kraepelin defined dementia praecex as a poorly understood

group of peychotic disorders characterized by early onset and pro-

greasive deterioration., Thils early definition, then, enphasized

the course of the 1llness -- speed af onset and remission history
and premorbid adjustment -- rather than the specifir clinical mani-
festatlons,

fleuler (1%950) departed somewhat from Kreegelin'e views by em-—
phagizing the clinical wanifestatione of dementla praecox and re-
naming it "schizophrenia™. While Bleuler recognized the multiplicity
of the disorder, he saw enough clinical symptoms in common to conslder
achizophrenla a clinical entiry, His domlnant concept wvas lowered
tenalon within the learned field of agsociacicna, which made it poae-
gible for irrelevant assoclations to Intrude, resgulring in bilzarre,

irrational thinking and behavior (Frey, 1973). This idea of unusual



thought content was further developed by Rorschach in 1911 with the
publication of his inkblot test. Rorechach found that echizeophrenics
showed poor form quality, gave "aick" content, showed idiosynecratic
asgoclationg and showed boundary problemsz in reaponse to the Rorachach
protoecol.

Research on schizophrenla since that time has sought to further
clarify the concept in terme of a definiclon of the entity and In terms
of better definitions of subtypes of achlzophrenia. The research has
taken two directions. One line of research has been directed toward
a better definition of subtypes according to clinical symptoma, while
another line has heen concetrned with a two-dimensional clamsification
based uwpon life history and prognosis.

Kraepelin, Bleuler and Meyer Sullivan all struggled with the issue
of prognoatic efficacy and suggested life-history factors that influenced
the courmse of the schizophrenic disorder (Carmezy, 197¢). It was
Frank, however, in 1932, who first made the distinction of separate
procesa and reactive groupe of schizophrenics., The idea has been ex-
panded to the point that there are now three widely used scales for
diagnosing a patient along the process-reactive continuum; the Elgin
Prognoatle Scale, the Phillipe Scale of Premorbid Adjustment in Schizo-
phrenla, and the mere tecently developed Ullmann-Glovannoni Scale
(Appendix A). A number of studies have evaluated the validity of these
scalea, and substantial relationships {.45-.97) have been reported

{Higgina, 1969), Twc important limitations of the scales are that



they are actrongly sex-blased and, when used aclely as eelf-report
inventoriea, thare may be strong doubte that subjects’ responses
truly reflect reality rather than delusional thinking or cother blases.
The process-reactive concept as 1t has developed incotporates
all points in the history of the schlzophrenlec disorder, since pre-
morbid persconality, time interval preceding onset, facters precipl-
tating rthe 1llness and symptoms during the course of 1llness have
all been related to prognoata. Garmezy has described the procesa
patlant as follows:

The patient's prepaychotic personality is s poorly
integrated one revealing markedly inadequate behavior

in the sexual, socilal and occupational atess; trands

to soclal lsolation and a lack of emoctional responal-
vity to others are clearly evident. There 18 usually

no acute preclpitant te characterize the turn toward
peychoals; rather, the onset {usBually in late adoles-
cence) {a an Insidicus one without a recognizeble and
congeneually valldared stressor evident. Symptomatically,
there Is a gradual coneget of emotlonal blunting, a with-
drawal from life's dally activity; apathy and indifference
hold sway, and somatic delusions and marked disturbances
in thinking may characteristically be present and maintained
for long periocds of time,

(Garmezy, 1%70, p. 35}
In contraast, the resctive patlent has heen deacribed by Wilener
ag follows:

From birth to the fifth vear, the maturational and
developmental history showed no defects, physical health
was pgood. Generally achocl and home adjustment was good.
Parents were accepting. Heterosexual relationships were
established. The patient had friends, and domestic
troukles did not digturk his behavier.

The onsat of the illneas was often sudden with a
clear-cut, understandable preclpitating event. Ag-
gresaion was expressed verbally. Decency was retained,



The course was fulmenating, with massive haliucinatory
experiences, ldeas of reference, and mi{ld parancid trends
aa well a8 seneorilal impairment. A thought disorder was
preaent according to some authors, but not othera. Res-
ponde to treatment was good.

(Wiener, 1958, p. 123)

The second line of research has socught to hetter explain
gchizophrenia in terma of clinical symptoms. It ie a common ab-
servatlon that schizophrenlice appear to be diascorganized in thought,
speech and behavior. Cameron (1938) saw the underlying cognitive
problem in the schizophrenic to be his difficulty in maintaining
conceptual boundaries, allowing Inappropriate responses to intrude
uponn thinking. Thia phenomena, which Cameron called “overinclumive-
neas'', was reinterpreted by Payne (1961) in terms of impairment of
8 hypothetical filtering mechanlsm, which normally would exclude
irrelevant stimull from conaclousnessa, allowlng attention to be
directed toward the task at hand. Payne, then, saw the basic deficit
as a dysfunction in attention.

Research on attentieonal deficit in schizophrenla has used
indices of reaction time, aize constancy, arcusal and tests of short
term memory, Yates (1966) paw the problem as one of abnormally slow
information proceseing, which lead to a STM (short term memory} over-
load and thus accelerated memory loes. McGhie studied the problem

in terms of diatractibility or Inadequate filter, thum agaln leading

to a STM overload and forgetting.



Other research hae focused on organizational deficit. One
way to lemsen the lpad on STM 18 to use certain atrategies that
serve to organize the to-be-remembered material. According to
Miller's (1956} unitization theory, the haslc dyafunction in schizo-
phrenla 18 difficulty In chunking material into higher units to
lesaen the load on STH. The model most often used to study this
fdea im the recall ve. recognition model. Apparently different
operations are required for recall and recognition. According to
a two-gtage model of memory, which postulates a response-learning
stage and an assaciation-forming stage, recognition requires only
the responge-learning stage, while recall involves alao the assoc-
iarion forming stage. 5Since several inveastigatore have shown that
echizophrenics have a recall deficit but not a recognition deficit
{(Kay, Kayton and Berry, 1973; Nachman{ and Cohen, 196%; and Bauman,
1971}, it is poasible that schizophrenics have a deficit In the assoc-
iation-forming stage of memory, ot in their ability to organize for
REemOTY .

Theory

The present astudy, though based in part on the above studies
on recognition and recall, rests on a related but different
theoretical framework. It has recently been suggested that the
memory problem in echizophrenics may not be due to inability to

organize material but to their failure te use crganization. For



instance, In an {ovestigation of word esorting structures by ¥Koh,
Kayton and Schwartz {1974}, atructures obtained from echizophrenics
and normals c¢losely agreed, not supporting the hypotheails of a
conceptual etructure deficit. Larsen and Fromholt (1976), inveati-
gating word-storage atructure and procesaes of organization and re-
trieval in achizophrenics, found that schizophrenics took more trials
than normals to organize material, but once they arrived at consistent
categories, they tecalled as many worde as normala, They interpreted
this to suppert Koh, Kayton and Schwartz, that the structure of
organization In schizophrenice is not different from that of normals,
but that schizophrenics have some difficuley in arriving at stable
categariea. One posaibilicy suggested by these findings waa that
achizophrenics have to be forced to organize. Koh, Kaytor and Peterson
{1976) demonsttated that astorage and retrieval processea of achizo-
phrenics were comparable to normals when material was appropriately
coded for them,

Traupmann {1975) stated this poaition moat clearly in a theoretical
paper in which he attempted to relate the schizophrenic's underuse of
certaln informarion processing etrategles to the theories of Cromwell
on etimulus redundancy. Looking at scanning and size eatimation studies
{Silverman, 1964a, 1964b; Harris, 1957; Rodnick and Garmezy, 1957; Heale
and Cromwell, 1958; Davis, Cromwell and Held, 1%967; Webb, Davia and
Cromwell, 1%66), Cremwell propoped an explanation for the phenomena

in terms of atimulus redundancy. Cromwell (1968) defined stimulua



redundancy ae “"the repetition, temporarily and spatially, of atimu-
latien as it affects the organiem., High redundancy would be exempli-
fied by (1) the prolonged presentation of the same stimulus (2) within
a highly homogeneous background (p. 367}'". High redundancy would be
expected to lead to size overeptimation and low redundancy to slze
underestimation. Since individuals differ ino their bage line accep-
tance levels of atimuluas input, given a constant externsl stimulus,
individuals will differ in base line redundancy level. Cromwell ex-
plaine that

one Individusl may have Iincreased motor activity,

exploration, attentiveness, thought proceseea, auto-

nomic feedback, propricceptive feedback, etc.; conse-

quently he responda to stimulil at a high frequency.

Such an individual would have a base line acceptance

level leading to low redundancy. Another individual

may have few such activities and experiences -- and

may even filter out such stimulation. This individual

would have a bage line acceptance leading te high
redundancy.

(Cromwall, 1968, p. 367)
Applying these ncticna to schizophrenics Cromwell proposed that good
premorbid (reactive) schizophrenice have high satimulue input and
theraefore low redundancy, and the tendency to underestimate size,
and that poor premorbid {(process) achizophbrenice have low stimulus
input, high redundancy and the tendency to overeatimate slze.

This fetmulation 1a conslgtent with other descriptions of the good

premorbid end poor premorbid schizophrenics. The good premorbid
schizophrenic 1g uvsually seen as one who 1s over-inclusive, exercisea

his thought-processes extensively and has more ideation than is



appropriate. The poor premorbid, oo the other hand, ie seen as with-
drawn from the external weorld and blocking out his own thought pro-
reases by which to construe what lirtle input he recelves.

Traupmann (1975), coneidering Cromwell's formulation along with
certaln notlons from cognitive psycholegy (particularly Cralk and
Lockhart, 1972}, propoeed a hypothesis of cognicive functioning in
schizophrenles. Memory Is seen as a byproduct of cognitive cperations
on arimuii. Scimuli may be processed to varlous depths, and the dura-
bility of the memory trace is related to the depths to which the stimu-
lus ls procesged. Proceaslng may involve only eimple feature analysim
or extengive semantic elaboratlon. Strategies which provide for elab-
oration of the stimulus would he expected to facllitate memory encoding.
Cangidering the research of Ann Erown and her coworkersa, Traupmann saw
as relevant the notion that "certain (information processing) strate-
gies are actively implemented by the individuasl whereas other strategles
operate gquite automatically or by passive inplementation {(p. 2)",

Applying these ideas to Cromwell's stimulua redundancy formulatien,
Traupmann ptoposed that process {high redundant} schizophrenlca, asince
they tend to avold stimulation, may accomplish this by underusing active
strateplens for processing information. He further explained as follows:

Among the active processes that appear to be esaential

to short-term memcry are those that maintain attentisn

ro the stimulus and process the acoustic code. For ex-
ample, 1f language informaticn is presented visually,

it will be retained bhetter in short term memory {f trans-
lated to the acoustic code...for high redundant schizo-

phrenics, auditory presentation reaulted 1o supericr
ghort term tecall compared to visual presentation., For



low redundant schizophrenics and normals, shert term
recall wae not dependent on mode of presentation.

{Traupmann, 1975, p. 4)

Long term memoty peems to depend on active organizational acrat-
eglog and semantic-associative elaberation, and high-redundant schizo-
phrenics show poor long term recall, suggesting the possibility rhat
they do not organize materizl for long term atorage. Traupmann con-—
cluded that “process schizophrenles, or chronic schizophrenice or
high-redundant schizophrenlcs are individuals who apparently faill to
actively process thedr world to the extent that normal adultse do
{Traupmann, 1975, p. 6)". Reactlve schizophrenice, or low-tedundant

gehizophrenica, do not appear to show this deficirt.

Statement of the Problem

The present study will further investigate schizephrenic thought
disorder by attempting to differentiate types of schizophrenice
according to their use of certain active Information processing strat-
egles. Cromwell's work on informarion processing in schizephrenics
classified subjects as high-redundant or low-redundant schizophrenics
{thought to be comparable to proress and reactive). This researcher,
however, believes that a thought disordered/non-thought disordered

claaslfication of schilzophrenlcs 18 wore apt to yleld significant
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group differences. However, because the process-teactive distinceien
ia eo often used in studies of achizephrenis, sublects will alse be
elassifled acrcording teo that criterion and the results compared to
regulta using the thought disordered/non-thought disordered criterion.

Thete 18 certainly reason to belleve that the twoe classifiratory
ayatems are related, since definitiona given of proceds and reactive
schizophrenice uwsually mention thought disorder as one of the crireria
that may distinguish the two groups., Becker (195%) suggested that
process achizophrenics are at a more primitive level of development
than teactive schizophrenica and that this 1a reflected in thelr cog-
nitive functloning. Becker asked whether or not level of thought dis-
order could be predicted from case history ratings omn a process—reactive
dimension. Measures used were a special Genetic-Level ascoring of the
Rorachach and Whittman's Elgin Prognostic Scale. Becker found that
for his sample the Rorschach GL acore correlated with the Elgin Scale
~-.641 (pe.001), meaning that a more process-llke plcture on the Elgin
Srale was significantly correlated with a lower GL score on the Rorachach.
In other words, process-reactive and thought disordered/non-thought
disotrdered are significantly related.

The twoe active information procesaing atrategies to be studied
here are (1} translation of materlal to an acoustic code and (2) use of
pemantic-assoclative organization processes. As a result of much work

carried out in recent years on the nature of coding in STM in normala,
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there 18 now considerable evidence that infermation in STH is acous-
tically coded, One kind of evidence for this has been that intrusion
errors made in recalling visually presented material are likely to be
acoustically aimilar to correct items (Laughery, Welter and Spector,
1973). LTM, on the other hand, chought to some degree dependent upon
acoustic coding, contains information representing a variety of codes
relating to mesning and categorizationm.

Tranalation of material to an acoustic code may be investigated
by manipulating mode of presentation of stimuli, If the subject is
translating to an acoustie code, he should petform equally well on
teste of STM for visually presented materlal and for auditorially pre-
sented material. If he 18 not tracelating to an acoustic code, then
5TH for visually presented material should be inferior to STM for audi-
torially presented materfal.

Use of acoustic coding can be further studied by looking at the
effects on STM of acoustic similarity of stimuli. It has repeatedly
been ahown (Conrad, 1964; Wickelgreen, 1965; Baddeley, 1966) that 1F
subjects are ending accoustically, 5TM will suffer from the effects of
auditory confusion, whereag If they are not using acoustic encoding or
only minimally weing 1t, 5TM will be not at all or minfmally affected.

The second active information processing strategy to be investi-
gated here ie the use of gemantic-associative organization. Since

organizatian according ro semantic properties of astimull ie considered
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minimally important to STM but of primary importance for LTM, 1t may be
expacted that, if a msubject falls to organize TBR material according to
gemantic characteristics, he will show a LTH deficit. whather or not
thia deficit Is specifically related to a problem in wse of semantic
organization atrategies may be examined by locking at the effects on
LTM of semantic similarity of stimuli. It hase hkeen shown (Underwood,
1951; Baddeley, 1966; Baddeley and Dale, 1968&8) that with normal subiecta
semantic similarity doea affect LTM but not STM. It may also be ex-
pected, then, that aubjecte who minimally organize or fall to organize
according to semantic properties of atimuli will not be affected or will
be only minimally affected by semantic similarity.

The preblem, then, {8 to determine whether or not thoughr disor-
dered mchizophrenics can be differentiated from non-thought disordered
gchizophrenics on the basis of their use of these active information pro-
ceaglng arrategies. Specifically this study will attempt to answer the
following queations:

1. 1Ig there a schizophrenlc memory Impairment, and can it distin-
gulah schizophrenics according to the criteria of thought disordered and
non~thought disordered?

2. Do rhought disordered schirzophtenica have a particular problem
in remembering visually presented stimylus materlals?

3. Can the thought disordered achizophrenic'e undaruse of auditory
encoding be further demonstrated by the lack of effact of acoustic simi-

larity on his STM?
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4, Do thought discrdered schizophrenics chow a LTM deficit, pos-
glbly indicating thelr underuse of coding according to semantic proper-
ties of etimulus materiala?

5. 1Im the thought disordered schizophrenic's underuse of semantic
encoding further demonatrated by the lack of effect of aemantic asimilarity

on hia LTHM?

Hypotheses

For purposes of atatistical research the following hypotheses are
stated:

l. There will be a difference in overall number of worda remem-
hered between thought disordered and non—-thought disordered schizo-
phrenice, in rhat thought discrdered schizophrenice will remember
fewer words,

2. As compared with non-thought disordered schizophrenles, thought
disordered schizophrenics will! show a deficit in 5TM for visually pre-
sented stimulf while performing at a level comparable to non-thought
diaordered schizophrenics in 5TH for auditorially presented stimull,

1. Acoustic similaricy of stimul! will 1mpair 5TM of non-thought
disordered schizophrenicse, regardless of mode of prementation, while
impalring STH of thought disordered achlzophrenics only when presen-
tation I auditory.

4, Aa compared with non-thought disordered achizophrenics,

thought discrdered eschizophrenica will show a deficit in LTM, regardless
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of mode of presentation,

5. Thought digordered schizophrenica will be unaffected by
semantic similarity of stimuli while non-thought disordered schizo-
phrenics will show LTM impairment, regardlese of mode of presentation,
when stimuil are semantically similar.

6, Noo-thought disordered schizohrenice will remeumber words
equally well regardless of memory store or presentation mode.

7, Thought dimordered schizophrenics will show superior per-
formance on 5TM for auditorially presented material as compared with

any other combination of memory store and mode of presentation.

Definition of Terms

Thought-Disordeted Schizophrenic « Non-Thought Digotrdered

Schizophrenic -

For purposes of this study a Thought Disordered Schizophrenlc 1a
one clasalt {ed as such by a c¢linical paychologist according to the
Lorr, Klett and McNHair {1963) criteria for the Z factor, arrived at
from factor analytical studies of their Inpatient Multidimensional Psy-
chiatric Scale (IMPS) developed in 1962, These studies identified three
gecond order syndromes, X, ¥ and Z, roughly corresponding tc manic-
depreasive illness, schizophrenic reaction, paranoid type, and an un-
named third factor, Z factor, that seems to represent elements common
to the pchizophrenic process. This Z factor ia welghted heavily on

Retardation and Apathy, Disorientation, Motor Dimturbance and Conceptual
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Digorganfization. TDMP5 ftema used in identifying schizophrenica conform-
ing te Z facter critertia are such terms s "{rrelevant”, Incoherent",
“rambling", using "neologisms", "stereotyping", "memory deficit", and
"speechblecking and apathy”. This type thought disordered schizophrenic
geems to have much in common with process or high-redundant schizophrenics,
Schizophrenics who do not conform te the criterla represented by the Z
factor will be considered Non-Thought Disordered, even though they may

have experlenced delusiona or hallucinaticns.

frocead Schizophrenle — Reactive Schizophrenle -

Proceasa Schizophrenics will be defined as those subjectse scoring
above the overall median on the Ullmann-Giovannoni Scale, while those
scoring below the median will be conaidered Eeactive Schizophrenics.
Since 1t is generally agreed that the processe-reactive dimension repre-—
sents a continuum rether rthan a dichotomy, it does not aeem particulsrly
important to define an arbitrary cut-—off point for discinguishing
procesa from reactive,

The Ullmann-Glovannoni Scale {(1964) is a self-report acale which
wags developed by sBelecting items In terme of fare validity from a
true-false inventory designed teo predict post-hoapital employment.
Items were then aublected to internal conelatency criteria and split-
half reliability. The part-whole chi-squares were significant for 23
of the 24 itema in the final Scale. Splic-half reliability was .797.
Concurrent validiry has been reported (Johmson and Ries, 1967), when

compared to the Phillips Scale, as -.78 and -.58 {(negatives are due to
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how the two acalea are acored). Meichenbaun (1966} examined predic-
tive validicy of the Scale in relation to hoepital discharges and found
that the more reactive patients were diacharged sooner than the more
process patlenta. He alac examined construct validity by examining the
Scale’s relatilon to thought disorder as measured by three verbal tests
and found a low but aignificant (p«.05) correlation.

Short Term Memory - long Term Memory -

From a list cof twelve to-be-remembered (TﬁR} words, memory for
these in serial positions 1-6 will be conaidered Long Term Memory (LTH),
while memory for those in serjal positions 7-12 will be considered Short
Term Memory (STM). This line of reasoning is attributable to Glanzer
and Cunity (1966}, who ahowed that manilpulation of a variable assumed
to affect 5TM affected recall of only cermipal list items, while manip-
ulaticn of a variable agsumed to affect LTM affected recall of only
inftial jitemn.

Auditory Presentaticn - ¥isual Presentation -

Auditory presentation will refer to presentation of TER stimulf by
means of electronic tape recording device with no corresponding vieual
presentation. Visual presentation will refer to presentation of TER
atimuli by means of memory drum with no corresponding auditory presenta-

tion.
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Chapter 2

Beview of Related Literature

This review of telated research Is divided inta four mectlons.
The firet section contains a very brief introductlion to the litera-
ture on acoustlc and semantic similarity with normal subjectes. The
next two sectlons deal specifically with studies of memory in schizo-
phrenics. These studies seem to fall into two groups, those focusing
on the initial recelving of information and those focuaing on further
procesging of Information and subjective organization. Studies in
the first group are concerned with attention, distractibility and in-
terference and are often interpreted in terms of overinclusivenesa, a
hypotheaized filter mechaniem or apeed of processing theory. Studies
in the second group have to do with categorizing, processing semantic
features of stimuli and asacclation-ferming and are apt to be inter-
preted in terma of information processing theery.

There 1s overlap. For fnstance scme atudles dealing with organi-
zation of material at Input are interpreted in terms of overinclusive-
neas or distractibility and so are included in the firat group. Another
study deals with subjective organization and so is included in the second
group in spite of 1ts being Iinterpreted in rerms similar te studies
in the first group. Still it is thought that the distinction made here
18 useful fot an understanding of the literature.

A brief summary followa the review of literature,
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Acousetic and Semantic Sim{larity

Since it Is not the intent of this study to inveatigate any
aspect of current theory on memery of normal subjects, nc extenalve
review of literature on normal subject memory will be presented here,
However, to give some rationale for the particular methods vused in the
present study, several studles on the effects of acoustic and semasntic
gimilarity on memory wiill be discusmed,

Conrad (1%64), 1n a atudy of the effects of acoustic confusion
on lmmediate memory, showed that iteme which ate hard to discriminate
when vetbally presented are alsc hard to recall when presented purely
vigually. A subsequent study by Baddeley (1966} of ghort term memory
for word sequences showed that this was not a general similarity
effect, since although acoustic similarity led to massive impairment
of short term memory, aimllarity of meaning had only a salight effect.
Thus it seems that whereas short term memory relies very largely on
acouatic coding, it Is relatively unaffected by the semantic properties
of the material to be remembered.

Baddeley (1986b} hypothesized that acoustic znd semantic simjlarity
would have the pame influence on long term memory &85 on short term memory
and found that the extreme vulnerabilicy of short term memory te the
ef facte of acoustic slmilarity is not ahared by long term memory, but
that long term memory 1e affected by semantic similarity (in the

learning atage if not in eventual forgetting).
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Baddeley and Dale (1966} studied the effact of semantic simi-
larity on long term memory and short term memory and found again that
retreactive interference effecta based on semantie Aimilarity do oceur
in long term memory, but, 1f they occur at all in short term memory,
are not significant. Baddeley and Dale further auggest that “gimilarity
along any dimension only influences forgetrting if 3 codes the material
in that dimension before storing it. For verbal materlal, short term
memory appears to rely on acouetic coding, while long term memory
appears to code words 1n terms of thelr meaning (p. 420)".

Kintsch and Bushke (196%), in a study somewhsat different from thoae
ment{ioned above, attempted ta determine the effects of acoustic and
pemantic similariry on primary and secondary componente of short term
memory. {Primary and secondary memory are terms sometimes used ayno-
nynously with short term memory and long term memory.) They hypotheaized
that acoustlc similarity affecta primary memeory, while semantic similarity
does pot and that semantic factorse affect asecondary memory while acoustic
factors may or may not. Twelve-word liasre of unrelated words, homophone
pairg or synonym pairs were presented to subjects at a rate of two seconds
per word, Presentation was auditory for synonym pailrs and visuval for
homophone paira. Responses were elicited using a probe technique. Recall
of early wordes on the liste was uped to estimate secondary memory and
tecall of recent words on the lists wae used to eatimate primary memory.
{Iimmedlate memory 18 belileved to hold & maximum of seven units.} The

hypotheses were msuppotrted, and Kintsch and Bushke concluded, '"Frimary
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memory apparently retains ooly acoustic information, while semantic

as well as sensory and phonetic featutes are important fotr secondary

memory (p. 407)".

Attenticn, Dietractibility and Interference

Lawaon, MeGhle and Chapman {1967) investigated distractibilicy
in schizophrenics in a study based on Payne's interpretation of
overinclusiveness Iin terme of i{impairment of the filtering mechanlsm
which would normally exclude irrelevant stimuli from conscilousness.
The theory here 1s that schizophrenics have an Impairment in selec-
tion of and satrenrion to relevant stimuli. MeGhile et al. (1965} had
previpualy found that schizophrenics could be differentiated from
normals and other patient control groupa in an auditory distraction
test but not in a visual test. This study further looked at the dif-
ferentlal effecta of auditory and visual distraction on schizophrenics.

Subjects fer the satudy were 29 schilzophrenics (apecific melection
criteria nor given) with control groupe of paranoids, normals and
patlents with organic cerebral disease {epillepric and artericaclerotic).
Subjecta were given tests of STM with auditory presentation, without
and with distraction, and with visual presentation, without and with
distraction, For the auditory test without distraction subjects lis-
tened to & digice presented at a rate of one per two seconde and

were Instructed to repeat them back immediately (no mention is made of



- 21 -

ordet in responses). For the auditory temt with diatraction msubjects
listened to 6 digite again presented at s rate of one per two seconds,
but in the intarvals between relevant digite a different voice gave
irrelevant digits for distraccors. Subjecta were asked to repeat the
relevant digics immediately. The visual tests were similar to the
auditory, except stimuli were projected on a screen, In the test with
dierraction, relevant digite were shown in blue while {rrelevant digits
were shown in whice with a large green clirele around each.

Scores were 1n terms of errors, and each subject had two scores,
one & measure of baslec retention without distractors and the other a
measure of retentlon under distracting conditions. HReanltsa showed all
groups significantly distracted in the suditory test (p<.01) except
the paranoids and none significantly distracted in the visual teat.
Theta wore alac significant differences between all groupe in distract-
ibility. ZSince it was posalble that differences would show up within
the achimophrenic group, these subiects were further divided inte hebe-
phrenic and non-hebephrenic. Hebephrenics were described as chronic,
thought discrdered, delusional and having schizoid premorbid perscnaiities.
Compar ison of hebephrenics and oon-hebephrenica on distractibility was
aignificant (p<.03) for anditory distractibility but not aignificant fer
vigual dietractibility,

Since there was such a difference In distractibility according to
mode of presentation, the authore thought it worth while to look at

modality differencea 1n basic retention without distvaction. They found
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that for schizophrenics there was a significant difference (p=x.01)

in basic retention without distraction between auditery and vigual
modalities. In all other groups thia difference was not significant
except for the arteriosclerotic group {(p«.}5). Furthermore, there were
glgnificant differences between hebephrenica and non-hebephrenicsa,
normals or paranoide (pe.0l), Iin retention for visual or auwditory
atimuli.

This study was interpreted as confirming previcus findings that
gchizophrenic distractibility is confined to the auditory mode in STM.
Further, the effect i8 specific to hebephrenile achizophrenics.

Another finding was that achizophrenice, particularly hebephrenics,
have difficulty in retention of vipually presented stumulf even without
distraction. Tt is suggested that the problem in storage of visually
presented materials in schizophrenice {8 due to A disorder in the
mechanism which converts wisually presented information into an audi-
tory form for more permanent immedlate memory storage. It 1s further
suggested that the lack of distractibillity in the visual presentation
may be due to a deficit at the Input stage of STH,

Relating to the ldea that the pchizophrenle thought disorder 1g a
dieturbance of attention, Kay and Singh (1974) attempted to isolate and
measure one aspect of artention, that of sustaining focused alertness,

by developing the Span of Attention Teat, The test was designed to

gauge thip disorder with a task invelving minimal cognitive demands.

The teat cbtaine a direct temporal measure based on attention apans
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aampled from pevformance on a eilmple standard task.

Subjects for thia study wete 23 chronie schizophrenics (4 or
more years of 1llness), 20 aub-acute schizophrenica (2-4 years' 111-
nesa), 23 acute schizophrenics (leas than 2 years' 1llpase} and 23
non-paychotic adults. #Material for the test conslated of a standard
page filled with 500 X's, Subjects were instructed to clrcle each X
on the page. While the subject performed this rask, the examiner re-
corded any break in sttention during the test, as evidenced by a aub-
ject's looking away from the teast sheer for 10 seconds or discontiouing
work. A maximum time of 400 meconds wae allowed for the test, and ne
more than two breaks were allowed before termination. Scoring was as
followa., 1f there was no break in sctention for 400 seconds, or if
the task was completed in leas than 400 seconds, a score of 400 was given;
if only one break in attentlon was obaerved, subject was credited with
the number of seconds he had worked up to this break; Lf attentlon was
broken twice before completion or before 400 meconds had elapsed, the
score waa the average of the twe gpans.

Forty-three of the subjects were tested once a week for 14 to 16
weeksa; 10 were teated only twice; and 23 were tested only once.

The mean spans of atrention for rhe four groups differed signif-
feantly {p« .031). Results reflected greater test impalrment for
schizophrenice bur did not dietinguish among the patient groups. The

Span of Attenticn test, then, does distinguish schizophrenics from nan-

achizophrenics but neot chronic, aubacute and acute schizophrenics from
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one another, One possible explanation for the lack of significant
differences among the schizophrenic groupe, the authore suggested,
wad 1n the demanda of the Test. S3ince aterectype thought and behavier
is a prominent feature in chronlc schizophrenice, theilr attentional
span may have been overeatimated In comparison to other proups by
the dull, repetitive tasks of the test. The resulte, then, do support
the notion of an attenticnal deficlency in schizophrenics, but does not
anawer the guestion of differential attentlion span according to sub-type.
Studies suggesting interference as the mein problem in schizo-
phrenic 5TM have focused on either input incterference or ocutput Inter-
ference. it has bean cbaerved (Bauman, 1971) that schizophrenica have
a particular problem in recalling itema in last aerial positiomns (when
items are to be recalled In otder). This has been explained in terms
of output interference, suggesting that the process of responding itself
i3 a source of interference. On the other hand, there 1s evidence that
schizophrenics have a problem at the input phase of the memory process.
The findings of Lawaon, McGhie and Chapman {1967) that schizophrenics
were particularly distractible In perception and recall of visually pre-
gented itema, suggesting that achlzophrenice have & problem in coding
visually presented information auditorially, indicates that the problem
liea at the 1lnput stage of memory.
Bauman and Kolianyk {1976) attempted to asasess the effects of input
and output Iloterference on schizophrenic STM., Subjects were 24 acute

peychotics and 24 normala. Thirty-five liats of 7 digits were presented
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on a memory drum at the rate of 2.3 digits per second. Ttmediately
after presantation of each list subjects were asked to recall digits
in probed serlal poaition. In the rourse of the experiment each
input position was probed five times in each cutput poasition, "input
poeition" being defined as serial position in which & digit was pre-
sented and "output position' being defined as order in which a digit
was to be recalled. Thus if an ltem appearing firet on the list of 7
digits was probed for eeventh, its {nput poeition would be 1 and itae
output pesition 7. Input interference was studiled by analyzing each
of the seven serial poeiticns when it was probed for first {aince in
these casea there is no output Interference). Output interference
was studied by snalyzing items presented in serial position seven
{since Iin this case there wculd be no Input interference}. All octhar
responses were not analyzed, because they would not give a pure measure
of input or output Interference.

The first analysils showed a significant groups effect {pe .001)
and a significant input positions effect {pw= .Q0l} but neo significant
interaction effect., Thus when output interference ig minimized, schizo-
phrenice are still inferior to nonechizophrenice in recall, and recall
of both groups 1s significantly affected by the number of items pre-
sented after the stimulus itrem and before the first response. The

effect of Interpolated inputs on recall, though, is similar fotr schizo-

phrenice and normala.
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The second analysis also showed a significant groups effect
{(p« 001}, again indicating that schizophrenics were inferinr to
normale in recall. The significant output effect (p«= .001) indicated
that recall was determined by the number of responsea interpolated
between presentation of che item and recall. In this analysis, though,
there was a significant Groups X Cutput Pomitiona effect (p«.02},
indicating rhar the interpolation of responses had a greater effect on
the tecall of schizophrenica than of normals.

Reaults were Interpreted as supporting the 1dea that the decrement
in achizophrenlc recall 18 largely due to cutput interference resulting
from the process of responding. The inveatigators somewhat dimcredited
the idea that poor achizophrenic recall was dve to inability te transw-
late to auditory code, because if this were true, material that failed
to enter auditory atore would not be available for recall regardluess
of number of prior responsen. This critfcism seems not entirely justi-
fied, mince it is posmsible that schizophrenics merely sub-optimally
use auditory encoding rather than not using it at all and that this
represents an entirely different preblem from chat of output Interference.
The authors seem to recognize this when they state that excesslve output
interference i not suppcoaed to account for the prablem of schizophrenie
poor recall entirely and that schizophrenics probably de have an encoding
ptoblem. Although these resulte were found with acute achizaphrenics,
the authors suspect that the findings alsc apply te chronic achizephrenics,
This study tells us nothing about differential performance of asubtypes

of achizophrenics,
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Another study, somewhat related to the preceding in thac it laoks
at both Input and output aspects of memory, uaea a choice reaction
time {CRI) model. Marshall (1973) recognized that inadequate cognitive
petformance 1s a characteristic of achlzophrenica and examined several
theoriea of achlzophrenic mnemonic deficit by trying to iesclate the
logua of diffilculey in information processing, The purpose of his atudy
wae to compare the CRT performance of achizophrenice with other aubjecrs
vhen complexity was Increased acrosa atimulus values and reaponse values
independently, thus evaluating both the defective filter theoriea of
McGhile and Payne and the theory of response selection difficulry of Broen
{1969). Marshall atated that for the defective filter theory to be
correct, schlzephrenics should have not only alower reactlon time than
other aubiecta but should &lec be more affected by increases in etimulus
complexity. For the response selecticn theory te be correct, then achizo-
phrenics should show an abnormally high declsion time as teaponse uncer-
tainty was Iincreased.

Subjects For Marshall's study were 21 schizophrenics, 21 neurotics
and 2] penitentiary inmates., HNo subtyping of schizophrenics was made.
The experimental tgsk was a card-sorting task in which subjects were asked
to sort as faat as they could without making any errors. Three different
decks of catds were uaed, each containing 32 carda. In deck 1, 16 cards
ahowed a blue circle and 16 a vellow circle. Deck Z showed 16& circles
(8 blue and 8 yellow) and 16 squares (8 blue and B yellow). Deck 3 showed

B circlea, 8 squarea, 8§ diamonds and B trilangles, each shape sppearing
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four times in blue and four in yellow. Each deck then had a different
degree of stimulus upcertainty. Subjects were asked to aort Deck 1
into two plles according to color; Deck 2 once according to color and
agaln according to shape and color; and Deck 3 cnce according to color,
pnce according to ahape and once according to both shape and color.
Thus sorting of Deck 1 rasults in one bit of response uncertainty;
Deck 2 in one bit of response uncertainty when sorted according to
coler and twe when sorted according to color and ghape; and Deck 1 in
one bit of responee uncertainty when serted according to color, two
when sorted aceording to shape and three when sorted according to celor
ard shape.

S5corea were recorded 1o terms of response time, divided into two
periods; the time taken to make a deciegion and the time reguired by
the subject to make the necegsary sarting movement. The fellowing re-
aulta were found: (1) Schizophrenics were slower than other groups in
executing the movementa necessary to sort cards and in thelr sbilicy to
select an appropriate reaponse. They were also slower in making deci-
alons about stimull than either control group: (2} Both response selec-
tion problems and stimulus anaiyzing problema of the schizpphrenica
became relatively more pronounced with increases 1n uncertainty as com-
pared to control groups; and {3) Stimulua uncertainty was not as great a
problem for schizophrenice as was reaponee uncertalnty.

Marshall {nterpreted his results as supporting both Broen's theory

that echizophrenics have difficulties in selecting appropriate responses
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and McGhie's idea that achlizophrenics have problems in dealing with
atimulus properties of Input, and sc posaibly have a defective fil-
tering mechanf{em. He adds, though, that the defective filter is not
the only explanation, and that the reaults may be due to other diffi-
caulties, auch as an encoding problem, Marahall further explains,
The presence of difficulties at both the stimulus

and response enda of the processing syatem 1a incon-

sistent with all theories (whether defective filtering,

alowed tranefer in the primary processing channel, or

regponse selection problems) that claim & single spe-

cific defect as basic to the schizophrenice' problem.

It 1 clear that schizophrenica' information process-

ing capacities are defective compared with thoae of

other subjects, and that this relative deficit is not

isolated to any one aspect of procesasing.

{p. 402)

Research on span of apprehenalion has shown that schizophrenics
perform equal with normala when stimulus displays contaln enly a target
letter, but that when noise letters are presented along with the target,
schizophrenices perform significantly less well than normals. Thias
schizophrenic deficit has been explained 1in terws of more rapid decay
and in terms of defect in a central preocessor. Helntyre, Fox and Neale
(1970) found that with normal subjects increasing the similarity between
noise and tarpet letters reduced the probabilicy of correct detections
while increasing redundancy increased the probability of correct detec-
tion. These results suggested that the normal subject's processor may
operate llke a hierarchiecally organized feature detection syatem {Nelsser,

1967). Each atimulus ia processed only until it 18 determined to be

signal or noise, and 1if noise can be diecarded without further procesalng,
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thus permitting a ewre rapid search for the target.

Davidson and Weale {1974) auggested that echizcophrenics may
have a deficic in this search process, thus proceasing even irrele-
vant fnformation fully rather than following the more efficient
method of early diacarding of irrelevant Informaticn. They hypotheaized
that manipulating afgnal-nolse similarity would have no influence on span
of apprehension of schizophrenice, since they would attempt to process
all ipformation fully, regardless of whether it was gignal or noise.

Subjects for thie study were 18 achizophrenica (8 good premorbid
adjustment and 10 poor premcrbid adjustment) and 18 hospitalized non-
schizophrenics. BStimulus displays were arrays of letters, each diaplay
containing a target letter, elftcher T or F, and five noise lettetrs. HNoiae
letters for each diaplay wete elther randomly aelected, E, I, U ar Q.
Each subject was presented 40 trlals on each of rthe display conditions.
Trialas were presented in groups of 10 with each group containing only one
type of display.

Resulte showed that schizophrenice and nonachizophrenics differed
gignificantly on number of correct detectione and that differences
acrosa types of displayse were pilgnificant. There were, however, no inter-
action effects, Thua, though the ldea of a schizophrenic epan of appre-
henaion deficit was supported, the hypotheses of an interaction between
target-noise aimilaritry and subject clagafflcation was not supported.
Schizophrenics did not perform as predicted by a deficit model based on

a malfunctioning central processcr. Results were therefore interpreted
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as asuggesting that the schizophrenic deficit 1s in apeed of informa-
tion processing. The achizophrenic 1s seen as capable of performing
the asearch operatlicn for melecting targets, but he {3 slower than
the nonachizophrenic in carrying out thia operation.,

Korbott and Damiani (1976) examined Chapman and McGhie's theory
of a breakdown in achizophrenics' selective fillter mechanism and
Yates's theory of abnormally slow rate of processing by cowmparing
acute schilzophrenics (paranoid and nonparancid), chronic schizophrenics
{paranoild and nonparancid} and neurotics in shadowing and signal detec-
tion tasks. Varying rate of preaentation {2, 4 and & aeconda) and
type distraction (same digit as target, letter, different digit and
oo diatractlon) they found significant differences according to diag-
nosatic category {p« .001), presentation rate (p« .001} and distracting
condition { pw .0{}1). The Presentation Rate X Distractlion interaction
was aleo significant (p« .001). HResults were interpreted to support
Yatea's theory, that chronic (nonparancid) schizophrenica are charac-
terized by an extremely alow rate of processing. Resulte do not support
McGhle and Chapman, since Bchizophtenics were able to exclude i{rrelevant
material as effectively as neurotica in both the shadowing and signal
detection taeks.

The authots suggested that the factors underlying the schizophrenic's
deficit in epeed of processing may be that the schizophrenic has periloda
of "defocusing" or tuning cut and that this may be a protective mechanism

against information overload.
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Mefferd et al. examined the idea that the schizophrenlc deficit
was one of attentien. Twenty-six echizophrenics and 26 nonechizephrenics
listensd to 140 words presented in seven groups of 20 as follows: two
with no distractions; two with instructions for apeclal performance but
na distractions; and three with various sound distracticons. The subject
was Instructed to repeat each word as he heard it, and reproduction
faillures were scotred wWhenever the subject gave s word that was distinctly
different from the stimulus word.

Under every conditfon schizophrenics had more reproduction failures
than nonschizophrenics {(p«.05). Conditione X Groups interaction was not
significant, indicating that the two groups reacted to the distractions
simjlarly. Mean reaction time for echizephrenics was longet than for
nondchizophrenics, but the differences were not significant.

Since there was very little change In the rate with which schizo-
phrenics failed to reproduce words throughout the asesplons of adminiatra-
tion of the words, doubt 18 cast on the notilon that poor performance of
achizophrenice is due to drifting attention. Results were alsc interpreted
as not supporting a theory of distractibility, eince schizophrenics did not
guffer from the effects of distraction significantly more than did non-
schizophrenica, Mefferd Interpreted these resulce as supporting the notion
that impaired perception may be a fundamental dysfunction in schizephrenics,

Sattler and Mordmark (1971), relating to an interference theory of
schizophrenic functioning, hypothesized that achizophrenic subjects wouid

recall fewer words and have more imports (incerrect responses) than normals.
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Subjects for their study were 27 schizophrenic patients and 27 normals.
A memory drum was used to present 21 worde at the rate of one ward

every ten geconds, with a 3 minute Interval between trials. Subjecta
were instructed to remember the words as they appeared and to write

down in any order am many as they could recall after each trial. Depen-
dent measures were nunbker of words recalled correcely and number of
imports.

Resulte showed that schizophrenics recalled significantly fewer
words than nonschizophrenica {(p<.001l), that number of words recalled
correctly increased significantly for both groups acroas the three
trials (p«.001}, and that normsl subjects had a greater relative in-
creage in correct responses acroas trials (p<.05). Although there was
5 tendency for normals to have more imports than achirzophrenles, this
difference was notc aignificant.

Reaults were interpreted as aupporting a limited attention apan or
interference theory of schizophrenlc thought disorder, although the rea-
soning behind this Interpretation was not clear.

A tecent model that has been used ro srudy the informarion pro-
cesging mechanism of achizophrenics, also lncluding a notien of a filter
mechanism, has been proposed by Rasenberg and Cohen (1966) and applied
to schizophrenlc performance in s communication taak by Cohen and Camhi
f1967). The Cohen and Camhf study compared the performance of achizo-
phrenic and nermal subjects in "speaker' and "listener' roles. Schizo-

phrenic speakers were found to be inferior to normala while listenera
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were spproximately equal. Rosenberg and Cohen (1966) suggested that the
speaker Tole involves a two-stsage proceae while the listener role in-
volves a one-atage proceas, The apeaker role beging with a sampling
atage, In which posalble responses are selected. This is followed by

a comparison stage, Iin which the poessible responses are evaluated and
the sanpled reeponse ia elther emitted er rejected and sampling repeated.
This cycle im repeated until the apeaker finds an appropriate response
and emita it, The idea of a filter mechanism is lmplicit in the com-
parison stage. Thus when sampling and comparison were both {nvolved
(speaker), schizophrenic performance 1s poor, but when only comparison
waa Involved (listener), their performance was comparable to that of
normale. Comparison combined with sampling may be defective, although
compariscn alone is not.

Nachmani and Cohen (196%) saw the speaker and listener roles aa
analogous to recall and recognition. Recall is seen as similar to the
speaker role, since the subject must first sample irems and then compare
to determine the probability that the sampled item will be emitred. In
recognition, however, only comparison 1s involved. OCne may expect, then,
that schizophrenic subjects will show a deficit on recall tasks but not
on recognition. The schizophrenic'as impaired ability to make comparisons
in recall taaks may resault in overexclusion - erronecus decisicona ko Te-
ject a correct responee - or to overinclusion - increased intrusion errors.

Heither of these effects would occur in recognition tests.
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Nachmani and Cohen tested thia theory in a study of 30 schizo-
phrenics (noaparanoid, chronic, undifferentiated} and 3C nonachizo-
phrenice (neurotics) on tasks of recall and recognition. Each subject
was tested In two sesslond, one for recognition and one for recall. In
the recall teet, the subject viewed a list of 15 worde, presented at
a rate of one word per two seconds with 1.3 second interstimulus
intervals, and was asked to say aloud as many of the words as he could
rememher immediately following presentation, Three trials of the same
words In different random ordets were given In each sesslon. The rec-
ognition teat was aimillar to the recall test, except that feollowing
presentation aubjects were glven a page containing 90 iremz=, all the
correct responses plue words in the same catepory (states or edible
plants} and unrelated worda. The subject was instructed to check off
all the items which appeared on the original iist. Thtee triale were
given,

Results showed that achizophrenica gave asignificantly fewer correct
responses on the recall test than nonschizophrenics (pg.05). On the
recagnition test, aitrhough echizophrenics made fewer correct responses
than nonschizophrenice, the difference wan not eignificanc. Improve-
ment acrose triale waa signiffrant for both groupa, meaning that schize-
phrenira learned as rapldly ap nonechizophrenics in tests of recall
ag well as recognition.

All overc incorrect reapenses were consldered intrusilon errors,

either Intraset (related category) or extraset {unrelated)., Schizophrenics
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made aignificantly more intraset intrusicn errors on both recall (p{.05)
and recognition (p«.0l) tasks. Extraset intrusions were rare for both
gtoups and 50 were not analyzed.

Results were Interpreted as consietent with the idea that achizo-
phtenics are defective in their abllity to make correct compariascon
atage judgementes when sampling and cowpariscon are both involved., OCver-
exclusion was found on recall bur not recognition tasks. Overinclusion
wad found to be more prominent in recall tsaks but still present in
recognition taske. Results, then, supported an overinclusion theory
of schizophrenic thought disorder.

Welnberger and Cermak {197}) examined two interpretations of the
theory of ovetinclusion. Cameron {1951) has suggested that overinclu-
sion is more characteriatic of acute paranoic schizophrenia than of
chronic achizophrenia. During the acute phase of illness the paranoid
searches for stimull to explain his 1llness. In the chronlc stage the
delusional system has already been established, and external stimulation
is no longer acught, resulting in overexcluaion. Mednick {1958) and
Broen and Storms (1966) have suggested that overinclusiveneas in the
acute schizophrenic would be most pronounced when he 15 asked to remember
meaningful material. Highly meaningful material, which produces more
asaoclations for normals, would evoke even more responees for the acute
parapcld. 1In other worda, the acute parancid, who tends tc be overin-
clusive anyway, would be even more effected than normals by high meaning-

fulneas of material,
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The second theory examined by Welnberger and Cermak has Lbeen
putposed by Martin (1968), that highly meaningfuil material is actually
more apacifically encoded than material low in meaningfulness. Highly
meaningful words are therefore encoded intact racher than by means of
further asscciations; therefore acute paranclds' recall for material
low in meaning should be mote effecied,

Welnberger and Cermak predicted that if Mednick's hypothesis was
correct, highly meaningful material presented to acute paranoides would
lead to greater overinclusion than if material low in meaningfulness
were preaented. On the other hand, if Martin's hypothesils is correcr,
then the coppoalte would be true; acute paranoids' recall of low meaning
material would be Iimpaired motre than his recall of materfal high in
meaningfulness, It was further predicted that intrusion errors would
not occur for chronic patients and that errors would be due to omission.

Subjects were 10 acute psrancld schizophrenicse, 10 chroniec achizo-
phrenics and 10 normsla. Subjects were presented to-be-remembered (TBR}
materials on a memory drum, were distracted from reheatrsing for a few
seconds, and then were asked to vepeat the TBR material. Presentations
congisted of 3 consecutlve trials with each of 4 types lists; consonant
trigrama, nonsense syllablea with low association values, nonsense
syllables with high assoclation values and words. Number of correct
words or letters recalled and Iinttusinne were recorded.

Results showed that acute paranold schizophrenice Included a greater

percentage of intrusion errore than did normals or chronle patranoids (p<.01}.
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This was most evident when atimulus materiale were highly meaningful,
When material was low in meaningfulness, acute psranoids recalled as
well as normala. Apparently the acute parancld echizophrenic was
more distracted by highly associlated informatrion than were the other
groups. This aupports Mednick's theory that highly meaningful mate-
rial produces more associlatlons during the encoding process than

does low-meaningful material and that this increase in associations
affects acute paranoid schizophrenics to a greater extent than normals.
Acutes are, that is, more easily diatracted by 1rrelevant information
than are nermala or chronic patients. The hypothesized tendency for
chronica to overexclude was also confirmed, in that they made more
omlssion errors over all condirions,

Bauman (1971) inveatigated the possibllity that aschizophrenics
rould not uee &timulus cues for organizatilon at input. If achlzo-
phrenica see input a8 a masa of unrelated and unorganized material and
are oblivious ro atimulus cues to ald organization, then peor recall
of both organized and unorganized material may be predijeted. Schizo-
phrenie recall would not show the Improvement with Increased organi-
zation at input that normale' recall shows. Bauman also looked at the
abllity of schizophrenica to use veocallzatlon as an aild rto lmmediate
recall. It has been shown that in normal subjects vocalization
farilirares recall, since it adds another cue. It has not been shown,
though, whether schizeophrenira could profit from this cue. Since

achizophrenics seem to have difficulty 1in integrating input from more
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than one modaliry at a time (Chapman and McGhie, 1963), it 1is poseible
that vocalization would result in a decrement in recall.

Subjecta for Bauman's study were 24 schizophrenics {mostly acute)
and 24 normals. Materlals were 321 seven-letter lists, Half ¢f the lists
contained random letters while the other half contained CYCVCVC sequences.
Each aubject was inatructed to voice 8 random and 8 organized lists.
Lists were ghown on a metiory drum at the rate of ? letcers per second.

At the end of one list presentation, subjects recalled the 1list itema
in order and trecorded them on an answer sheet,

Reaulcs showed that normals made significantly more cotrect re-
sponses than schizophrenlcs (p«.0l), both normals and echizophrenics
recalled organized lists significancly better than uncrganized lista
{p« .01}, and there was no difference between the two groups' ability
te profir from organization at input. Volcing resulted In significantly
better recall for both groups {p«f .01} but produced a larger Iincrement In
recall of random liste than of organized liste {(p«.02). The hypothesis
that schizophrenics were deficlent in thelr ability to use stimulus cues
at input was rejected, since they were able to profit as well as normals
from organization at input and from vocallzation. Findings seem to be at
odda with those of Lawson, McGhie and Chapman (1964} who found scehizo-
phtenics’ recall to fall behind that of normals as degree of organization
increassed., This discrepancy may be explained, though, in terms of meth-
odclogical differences in the present study and the Lawson et al. atudy.

Tulving (1962) has shown that recall is directly proportional to dagree of
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crganization subjects are able to impose on input and that the facili-
tating effect of subjective organization increases with trials for
normals. In the Lawscon et al. study subjects were given repeated
trials with the same material, and schizeophrenlcs were found not to
profit from the opportunity to Increasingly organize material. However,
in the present study esubjecta were given only one trial per list, eo
performance was dependent upon ability to use contextual restraints
imposed by the input material rather than upon any cpportunity to in-
ctease organizarion from trial to trial, Further, the Lawson et al.
atudy used 20-item lista, so long that chunking of material was necessary
for recall, and schizophrenice have been found upable to organize In
thia manpner.

Analyzing data according to serial position, Bauman found a
very weak recency effect in schizophrenics. This result was explained
In terms of ocutput Interference., In terms of slgnal detection cheory
the suggestlon 1e that the process of responding produced an increase

in background noise, thus reducing the signal-ro-noise ratio in schizo-

phrenice.
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Subjective Organization

One atudy of memery organization in achizophrenics doea not
add much to understanding of the problem but ia menticned as rep-
resentarive of a atudy relating memory to the genetic conceptual
framework 85 explained by Heinz Wermer (1957), who found that when
subjects were asked to remember a liatc of digits that greatly ex-
ceeded thelr rcapacity for retention, the amount of material retained
by older children and adults was closer to thelr capacity than that
of young children. Werner had incerpreted this in cerme of che
Inability of the develcopmentally immature subjects to build a con-
tinuous whole, whereas the more mature subjeccs could organize dia-
crate leams for retention.

In a study of schizophrenic patrients Rieger and Friedman (1970)
hypothesized that schizophrenic patients would show less differentia-
tion and hierarchization in memory organizatlon than normal subjects
and that nonparancid schizophtrenics would show less organization than
parancid schizophrenica. Subjects for the study were 19 parancids,
17 nonparanoide and 12 normala. Stimulus materisle were 36 liets of
letters, from four through twelve lettera in length, ahown by means of
a memory drum, one letter at a time, at the rate of one per second.
Each list was presented three times. At the conclusion of presenta-
tion of one list, subjects were to repeat as many letters from the

1ist in correct order as they could remember. Uaing various criteria
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for establishing capacity, Rieger and Friedman found that as the
number of lettera on a lilat I{ncreasingly exceeded a subject's capac-
ity by one through six letters, schizophrenics recalled less and
legs thsn normale {p< .0l and p<.05). Significant differences be-
twean parancids spd nopparancids were not found, though differences
were In the predicted direcrion.

Although this study was carried out within the theorecical
framework of genetic levels of hierarchizat{on and differenciation,
it 18 difficulr te see how this astudy tests that theory.

Eauman and Murray (1968) looked at achlzophrenic recognition and
recall within the framework of overinclusivenesa. BSince recognition
involves that the subject select a response from a limited number of
responses while recall involves selecting from a wilde repertoire within
the aubjecrt himaelf, it was puggested that achizophrenics would be
poorer at tasks of recall but not of recognition than normals. It was
further suggeated that overinclusive achizophrenica would have more
difficulty with recall than would nonoverinclusive achizophrenics.

Twenty-four schizophrenics and 24 normals were claesified as
overinclualve or nonaverincluaive {(the authors dlecovered qulte by
accident that notrmal aublecta varied widely on everinclusiveness as
well as did schizophrenics). Subjects were presented with 2 lists of
20 words each on a memory drum at the rate of 3 seconds per word.

For the recall test, subjectas were asked to immediately write down

z8 many of the words ag they could remember In any order. ¥For the
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recognitlion teat, sublects were presented with a aheet of paper on
which appeared B0 words, the 2 stimulus worda, 20 rhymes, 20 synonyms
and 20 rhymes of synonyms, and were asked to circle the 20 correct
worda. Measures of recall and recognition were numbers of worda cor-
vectly recaliled or recognized.

Resules showed only the recall versus recognition factor to be
significant (p«< ,001). HNo other factors (parients versus normalas, over-
incluaive versus nonaverinclusive or Interactlons) were significanc,
However, when orthogeonal comparilscns were made of the recall, normals
did beteter than patienta {p=.05). Also the pure recognition scores
of overinclusive patients were higher (p< .02} than those of nonover-
inclusive parienta, a result contrary to what wae expected.

Results were interpreted as suggesting rthat schizophrenics have
little difficulty with rthe acquisition phase of memory but may have
difficulry in the association-forming stage, which would be reflected
i their inability to organize material for retrieval.

Bauman (1971} inveatigated the problem of subjective ocrganization
in schizophrenics agaln In a study of schizaphrenic short term memory,
this time without reference to overinclusiveness, which did not distin-
guish groups ae had been expected in the Bauman and Murray atudy (1968).
The earlier atudy had ahown that schizophrenica had a short term memory
recall deficit; this atudy tried to find whether the tecall deficit was

due to inability to "chunk" or "eubjectively organize' material for output.
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Tulving (1962) has reported that normal subjects learn to
crganize output both by practice and by special instructicns,

Bauman tried to determine whether practice and specifal instructions
could aid organlzation in achlzophrenilce as well as in normal subjects.

Twenty-four achizophrenics and ¢4 normals were subjects for
this study. 5timulus materials were 2 ten-ltem liate of trigrams,
each consisting of a vowel and two consonants. Subjects were assigned
to a "apecial insatructions" group or a '"no 1lmstructions' group. In
the apecial inatructions group aubjects were told that each trigram
gtarted with a different letter of the alphabet and that to remember
this would help them recall the words. The "no instructions" group
were told nothing about organization of the liat. In each group liats
were presented by memary drum at the rate of 3 seconds per word. Each
liat was presented J times. Far recall subjects were asked to immedf-
ately remember as many trigrame as they could in any order. For recog-
nition they were asked to select the stimulus trigrame ftrom a list
containing the ten stimulus words and twenty dlatractors,

Results showed that schizophrenics did ahow improved recall with
ptactice (p £.,0l) but that organlzaticnal hints did not improve recall.
In contraat, nnlrmala benefited from practice {(p<.01) and from epecial
organizational inetructions {p«,05}, Further, schizophrenics were in-
ferior to normals in recall {p< .053) but not in recogniticn. Special
instructione facilitated recall in normals, then, because they were able

to use the suggeated method of subjectively organizing material. The



hypothesis that schizophrenlcs were deficient in abilicy to chunk

or subjectively organize materlal was supported. The fact that recog-
nitien in echizophrenics wae unimpaired suggeate thart input was
stored. The problem seems rather to be that they have difficulty in
organlzing material for retrleval. It is suggested that results would
have been even more clear if the schizophrenic subjects had been s
more homogeneous group.

Following Miller's {1956} unitization theory, Koh, Kayton and
Berry (1973) concluded that the basic dysfunction in achizophrenia might
be a difficulty in organizing or chunking input material te lessen the
load on short term memory. They Investigated thils assumption by com-
pering schizophrenics’ recall and recognition with that of normala.

Koh et al. conducted two experiments, one fo investigate recall and
the other recagnition. The first used a multi-trial free recall pro-
cadure, The second used a list-learning procedure, In the free recall
procedure the subject was allowed to recall items in any order. A list
waa presented repeatedly, with different order each time and allowing
the subject to develop his own order and organization of words. This
fixed-order recall rhat tends to develop 1s believed to reflect the
organizational strategy the subject uses. Thua the organizaticnal pro-
cess can he inferred from the order of recall. In the recognitlon pro-
cedure, a list of study lteme was presented to the subject, who wae at
the end of a preaentation asked to identify stimulus worde from a liat

containing stimulus words and distractore. Worde for this experiment
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varied in terms of categorical membership, frequency and agsociative
valves.

Subjects for the first experiment were 12 achizephrenics, 12
other psychiatric patients and 12 notmale. Two word lista were usmed,
one categorized and the cther uncategorized. The uncategorized list
contalned 20 unrelated words, The categorized list contained 20 words
frem 5 conceptual categories, & words belonging to each, Each word was
presented by slide at a rate of 1 word per 2 seconds. At the end of
presentation of a liat, subjecis were o say aloud as many of the worda
as they could temember in any order,

Results showed a aignificant group effect (pe.05). Normals re-
called better than schizophrenice in bhoth types ligte {uncategorized
pe.0l; categorized pe.0l). HNonschizophrenics recalled better than
schizophrenics in both types lists, but this difference was not algnif-
icant. A osignificant Group X Trial interacrion wae found for the cate-
gorized 1f{at (p«.0l), ahowing a slow rate of recall learning in schizo-
phrenica.

The organizational processes that might have contributed to
these results was then examined in terms of subjective organization,
categorical clustering and hierarchical clustering. Subjective organ-
[zation was defined aas the extent to which a subject recalled a pair
of worde in contiguity on two succesaive trials. This wmeasured the
extent to which a subject imposed organization on input material. Re-

sulce showed that eubjective organization of echizophrenice was inferior
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to that of normals (p< .01} and of nonschizophrenice {(p .035).
In fact there was o algnificant increase in organization over
triale for schizophrenica, while the i{increase was significant
for normale {p« .05) and for nonschizophrenics (p<£.05).

Categorical clustering was defined as the number of times
itema from the same category were recalled consecut{vely and re-
flects the extent to which & subject was able to umse the organi-
zatlonal cues provided for him by the experimenter. Resultas
showed that scores of the notmals were significantly higher than
those of schizophrenica (p €.05), and there was a Groups X Trials
interaction, indicating that schizophrenice showed a slower in-
creafde In clustering over triale than did normals.

Hierarchical cluactering refers to connectedness and ia meas—
ured by analysis of items recalled in immediate sequence by subiects.
This analysis did reveal that normales tended to have more consensus
in thelr clustering than did achizophrenieo.

The experimentera concluded that the above reaults showed
that achizophrenice' organizational strategies are loose, peculiar
and {diosyncratic. While normals tend to build up organization to
help them 1n recall over trials, schizophrenics do thia only vary
weakly. The achizophrenlc deficit in mnemonic organization 1s aeen
tc be a matter of degree rather than a qualicative difference.

In the second experiment 2 schizophrenics and 20 normale viewed

words snd CVC combinationa. For the word recognicion 60 high
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frequency worda were melected from four conceptnal categories and
60 low frequency words from four different categoriea. Twenty from
each the high frequency and the low frequency group were selected
as atimulug wnrde and the remaining words were used as diakbractors,
Stimulus words were presented on elides at a rate of 2 seconds per
word. Immedfately upon completion of & presentatlion subjects were
asked to pick out the stimulus wordse from a oimeographed 1ist con-
talning both target and distractor worde. The CVC test waa similar.
Two trlals were given for each word recognition list and three for
each CVC liat.

Results of the word ceat showed a nonsignificant Groups effect
and a nonslgnificant Groups X Trials interactilon, indicating that
normala and achlzophrenice learned equally well for recognition.
For the CVC test, there waa a aignificant Groupa effect {peT.05) chat
wae due only to trlal 2 of the three triale, and thie only for the
low-aeaociation CVCa., Results were interpreted ae meanlng that recog-
nition memory of schizophrenics was comparable to that of normals
regardlesa of type material used (words or CVC combinacions), and
regardleas of contexrual varfiations (frequency, conceptual cate-
gories and assoclatlon values). Thus the storage of appropriate
informarion and the declsjon processg are oot lmpalred in schizo-
phrenics. The deficit lies rather 1in difficulty in retrieving
appropriate Information from memory. This atudy confilrmed the ear-

lier findings of Pauman and Murray (1968), Bauman {1%71) and
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Nachmani and Coben (1969}, The firet two studies, however, explained
the deficit in terms of organizational deficit as does the present
atudy, while Nachmanl and Ceohen explained it in termes of defective
interaction between search and cowmpariaon.

Again looking at the search and deci{sion processes involved in
recall and recegnition, Traupmann {1975) examined mnemcnlc organi-
zatlon of schizophrenice by manipulating variables assumed to affect
search and decision, One variable that contributes to search is
interitem asscciation or categorization. FPresumably asuch variables
as meaningfulness and semantic conetraints help normal subjecta or-
ganlze material in mewmory and thus make 1t more avallable for re—
trieval in the search stage of recall, Schizophrenice, however, have
been shown to have a deficit in recall and not to benefit from crgan-
izational cues, Thus their msearch proceas is lmpailred.

Decision, the ability to chooase from among alternate reapanses,
iz important both for recall and recognition. A wvariable that seems
to affect decision 1s imagery. If the schizophrenic’s decision pro-
cegs 18 unimpaired, which is a poseibility, since his recogniticn mem
ory has been shown to be comparable to that of normals, then he should
be affected by manipulation of imagery in the same way ae normals,
Traupmann hypotheslzed that the decisien process of schizophrenics
operates normally and therefore the schizophrenic's recognition per-
formance ghould be directly related to imagery. On the aother hand, the

aearch process of the schizophrenic is dysfunctional, aso recall of
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schizpophrenice should be unaffected by categorization. Another hypo-
thesia was that process and reactive schizophrenles would be differ-
entially affected by these variables.

Subjects for Traupmann'e study were 16 process schizophrenica,

14 reactive schizophrenicrs and 16 normals. Stimulus materials were four
llate of 16 words each conetructed as followe: lisr 1 and liat 2 each
were comprised of B low lmagery uncategorized and 8 high imagery un-
categorized words; liste 3 and 4 were each comprised of 8§ low imagery
words representing two categorles (4 words in each) and 8§ high imagery
words representing two different categorles (4 words In each), Stimulus
wordse were projected on a screen at a tate of one word per 2 seconds
with 1.5 interstimulus intervala. Immediately followlng a presentcation,
sublecta were to elther recall the liat by writing aa many of the 16
words ag could be remembetred or to recognize list {tems from a printed
sheet containing the liar itema plus one synonym, one antonym and one
thyme for each stimulus word. Liata were viewed once for recognition,
Four recall lists were viewed 10 times or until all worde were leatrned,
whichever came first.

Results of the recognition test showed that recognition did not
differ aignificantly between the normals and reactlve schizophrenics, but
both groupa recognized more items than did the procesa achizophrenice
{p«<.01). HNeither categorization nor the Pathology X Categorization in-
teraction was significant, Indicating that categorization did not affect

recognition for any of the groupa, The main effect of Imagery was



- 581 -

aignificant (p<.05), but the Interaction Pathology X Imagery was not
algnificant, Indicating that lmagery exerted the same influence on
recognirion for all groups.

Results of the recall test showed a significant difference
between normals and reactive schilzophrenics and between reactive
and process achlzophrenirs {hoth p <« .01} in dtems recalled. Also
the Patholopy X Trials interaction was eignificant (p<.01), indic-
ating that group differences Increamed over trials. The Pathology
X Categorization Interaction was significant (p«<.05), 1ndicating
that categorizarion helped normals and reacrivesa but had no effect
on procees schizophretnics. The Pathology X Imagery interaction was
gignificant (p%.0l), showing that the effect of imagery on recall
depended on pathology. Imagery facilitated memory in both normals
and reactives but had no effect on che process group.

Results were interpreted to mean that schizophrenics can be
distinguished along process-reactive lines, and that whereas the
reactive achizophrenics seem to have a relarively intact informatilon
retrieval system, process schizophrenics are severely dysfunctional
at imposing upon TBR matardial the kind of organization neceasary for
retrieval, that they suffer a search deficit. Traupmann observed
that, whereas other Investigators had found ne recognition deficit
in sachizophrenicse, he had found a deficir. He suggested a pomaihle
explanation for this in terms of the process schilzophrenic's tendency

to f1lrer out external stimulation, thus the information belng
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unavallable to be stored in memory. Thie deficit may not be ohserved
unleas achizophrenica are divided into subgroups as in the present
atudy. The schizophrenic'a tendency to avoild etimulaticon may alseo

be behind hie deficit in mpnemonic organization, in that the process
schizophrenic may close down Iinternal processes as well as closing
out external stimuli. Thia may preclude active proceasing of Infor-
mation and prohibit the quality of organization necessary for pro-
ficient recall,

Koh, Kayton and Feterson (1976), looking at the literature
showing a schizophrenic deficit in recall and at studies that saw
this as at least partially due to a problem in use of organizational
strateglea, tried to find out whether the deficit was due to ina-
bility te¢ organize or to a disuse or underuse of organilzational
etrategies thar was related to attentlon to those strategies. In
other worda, could schizophrenics be induced to code according to
semantic properties of Btimuli? Specifically the investigators
asked; (1) whether the recall deficir in schizophrenica would dis-
appear when affective-semauntic coding was induced; (2} whether
gschizophrenics' recall of affective worde differed from that of nor-
mala due to the achizophrenilc disturbance in affect; (3} whether
achizophrenics' rate of recall learning would be comparable to that
of nnrmﬂln_unce encoding was achleved; and {4) whether achizophrenics

used affective properties of stimuli for mnemonic organlzation.
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Suhjects for this investigation were 18 echizophrenics, 13
nonachizophrenic patients and 19 normals. Materials were two
50-word liste constructed from various sources of affectively
rated worde. The Investigation invelved two sessalons, an inci-
dental learning mession and an lotentional leatning sesslon.

In the incidental learning seaslon subjects were given a
list of 50 words and asked to rate them on a acale of one through
geven aa pleasant or unpleasant. They were then asked to repeat
the process, After two Independent ratings were completed, sub-
jects were asked to recall as many of the words as they could in
any order. After this was compleced they were aalked to recall the
worda again, but this time they were gilven an anawer sheet with
the seven degrees of pleasantness or unpleasantness appearing at
the top of the page to serve as cuea for recall.

In the intentfonal learning sesslon aubjecta were asked to
tate each word once but were told that they would later be asked
to tecall the words. They then viewed the words agaln one at a
time projected on a ecreen for twoe seconds each. Then, followlng
a brief distracting task, they were asked to recall the words in
any order, This study, distraction and recall task was performed
four timea,

Reaults mhowed that the pleasantness encoding ayetems of the
three groups were comparable. On the incidental learning task there

was no significant difference in recall among the three groups, and
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none of the groups showed significant differences in recall of
pleasant worda, unpleasant worde or neutral words. Cued recall was
not muperior to free recall. Clustering acores, which reflected
the degree to which words were stored according to thelr affective
features, were not significantly different among the groups.

O the intentlonal learning teat there wae agaln oo eignlfi-
rant difference among groups 1n recall, but there was a signifficant
trial effect, meaning thact all groups improved comparably over trials.
The groups were comparable in aubjective crganization as measured by
the extent to which subjectes recalled a pair of words in contigulcy
oh two guccessive triala. Organization as measured by cluatering did
not differ significantly among the groups, except that normals’
pleasant word clustering was higher (p .01} than that of echizophrenics
or nonachizophrenicea.

Ragults were interpreted asm demonstrating that the storage and
retrieval procesaes of schizophrenics become comparable to those of
notmals, when TER materials have been appropriately encoded, regard-
leas of intent to learn, This 1is seen as supporting the notion of a
achilzephrenic dysfunction in eelective attention and In mmemonic atrategy.
Apparently the semantic memory of the schizophrenic ie intact, but he
ia less able than normals to use this ateorage sttructure in deriving
memonic atrategies,

Studies ciced abeove have shown that schizophrenice, partficularly

ptocess or chronlc achizophrenics, do oot organize material adequately
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in memory, but it had not been shown whether schizophrenica actually
fail to encode information conceptually or simply faill to use the
information tliey have encoded. Traupmann, Berzofsky and Kesselman
{1976} invesrigated whether or not sachlzophrenice encoded the at-
tributes of verbal material by locking at whether or not they ex-
perienced proactive interference releape. It has heen shown {Wickens,
1972) that with normal subjecta, in the course of meveral trials
with TBR material sharing some¢ common attribute, such am category
membership, recall probability tends to decrease, that is, proactive
interference cecurs., If zan additicnal set of marerlal not sharing
that attribute ims presented, the probability of recall may increase,
that is, proactive Interference release will occcur. Proactive inter-
ferance releame is teken as evidence that subjects have encoded
according te the common attribute.

Subjects for this experiment were 20 parancld schizophrenics
and 20 chronic undifferentiated achizophrenica, divided equally
betrween experimental and conteol conditions. Macerials were index
carda on which were printed groups of three words from one taxonomic
category, There was a total of 24 carda, representing 9 categories,
In the experimental deck cards were arranged ao that all three carde
from one category were together, whereas the control deck was
arranged randomly. Under beth conditions subjects were showm a card,
performed a dietracting tapsk and then were asked to recall the
stimulus words on the card. Scoring allowed one point for each

correct item.
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Resulta showed that both groups experienced FI release
under experimental but not under control conditions. Experi-
mental subjects showed a consistent pattern of high to low
recail acpres over three trials, whereas control subjects showed
a very slight decline over the 24 trials. These results aupported
the idea of FI releage following changes in taxonomic word classes
for both paranoid and chronic, undifferentjated schizophrenica,
Chronic achizophrenics, then, are able to encode attributes that
characterize different conceptual categories,

Comparing these results to previous observations that chronic
pchizophrenica fail to cluster and Eail to recall more jtems from
categorized chan from uncategorized lista, Traupmann et al. offered
as an explanation for the apparent discrepancy the possibility that
achizophrenics do use paseive Iinformation processing strategles
but perhaps not active gtrategies. PI release 1e seen as a passive,
automatic process whereas clustering requires active strategic be-
haviors. The process or chronic, undifferentiated schizophrenic's
tendency to avold the extermal world may aleo involve under-using
certain information processing strategies over which the schizophrenic

has control but may not affect those which are more or less automatic.
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Summar y

The l{terature on memory deficitc in schizophrenics was dis-
cussed in two aectiona, studles relating to attentiomn, distracti-
bility and interference and studies relating to eubjective organi-
zation. The results of these studies can be integrated toc aome
extent, particularly when che aschizophrenic memory deficit is eeen
aa involving more than one type dysfunction.

Before looking at resulte of the studies one may consider some
problems 1n Integrating and drawlng conclusions from the studies.
First, the different models used for the atudies atre so numerous as
to make comparison difficult; wvery little replication has been done.
Second, definicions of aschizophrenliz and subtypes cof achizophrenia
according to clinical symptoma and stages of {llness are widely dif-
ferent from study te study. These atudies which do not subtype
schizophrenies are particularly difficult to interpret, since there
is atrong evidence that some echizophrenics (reactives, hebephrenice,
chronice) perform poorly on tasks whereas others (reactives, paranoids,
acuteg) may perform approximately as normals. Last, the same phen-
omena are explained in terms of different theoriee. The last few
atudies 1in this review are particularly important, since they difF-
ferentiate between ability to perform certain coperations and the con-

gistent actual performing of the operations.
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One reault 1s fairly clear; schizopbrenice do have some dys—
function that results in memory impairment. There im much evi-
dence for thie., The literature indicates that schizophrenics do
tave difficulty in attending to stimulil; that rhey have trouble
selecting appropriate reaponaes; that they are slow processcra of
information; that they have greater difficulcy when presentation
of atimulil {s visual than auditory; that they are poorer at recall
than at recognition tasks; and that they have difficulty in uaing
organizational cuesa. UNo study shows that schizophrenics are com—
pletely incapable of performing any aspect of Information proceseing
but rather that they do not perform as fast, efficiently or conaig-
tently. The difference between achizophrenics and normals appears to
be one of degree rather than of quality, Alsc, when specifically
induced to organize material, schizophrenice are capable of performing
as well as normals. A possible conclusfon, then, is that schizop=
phrenice suboptimally use information processing strategies snd that
Conrad's redundancy theory of schizophrenia may be & more adequate
explanaticn of the mchizophrenic memory deficit than any theory that
focuses on one aspect of the deficit enly, such as attention or sub-

jective organizatien.
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Chapter 3

Methodology

The purpose of thie atudy was to Iinvestigate schizoplirenic
thought discrder by attempting to differentiate subtypes of achizo-
phrenica according to thelr use of certain active information pro-
cessing strategies. 1In this chapter the procedures and methods of
redearch used to carry out this 1lnvestigation are presented as follows:
{a) subjects, (b) materlals, {c) design, (d} procedure, and (e) sta-
tistical methods.

Subjecta

Twenty-four inpatienta (1Z thought diacrdered and 12 non-thought
digsardered) chosen from the population of Eastern State Hospical,
Williamaburg, Virginla, a state psychlatric hospitsal, were asubjects.
No subject was overtly paychotic at time of testing. All patrients
had been diagnosed as schizophrenic (paranoild type, l4, chronic undif-
ferenciated type, 8, and mchizo-affective type, 2} and did not also
carry a diagnoais of organic braln disease or alcoholism, Diagnosls was
made by the ward physician on the basis of psychological teating, social
history and psychiatric interview. Criterla used were those of the
American Peychiatric Association’s Diagnostic and Staristical Maousl
of Mental Dismorders {DSH - 1I)}. Patients used am subjectsa were selected
by an experienced clinical psychologist who was familiar with them and
wers used in the experiment only if they could be clearly clasaified

aa thought disordered or non-~thought disordered according to Lott's



criteria. Patlents were further classaiffed, as process or reactive,
on the baeis of scores received on the Ulmann-Glovannoni Process-
Reactive Scale (Appendix A), those scoring below the median for all
pubjecte being conaldered procesa and those scoring above the median
being coneldered reactive. Median acore was 10, and the range was

3 - 23, of the thought disordered patients 8 were classified as pro-
ceas and 3} reactive. Of the non-thought disordered patienta 3 were
clasgified as proceas and B reactive, Two patlente, 1 thought die-
ordered and 1 non—-thought disordered, received the median score and so
wetre not claasified.

The wean length of hospiltalization, defined as total years spent
in a mental hospital, was 6.2 years and the range 1 - 17 vears. Mean
age was 38.9 years and the range 19 - &1 years. The thought digordered
and non-thought disordered groups did not differ significantly in years
hoapitalization ot age, though the thought disordered group was very
alightly cldet and had slightly more years hospitalization than the
nen—-thought discrdered group. Mean educacion level waa 12 yeara and
the range 7 - 17 years, The groups did differ sfignificantly on this
factor {(t=3.62, pe.001), mean educatien level for thought disordered
achizophrenice being 10.5 years and for non-thought dipordered schizo-
phrenice 13.4,

Patients were left on phenothlazine medication partly because
psychlatrists would have been reluctant to interrupt patients' therapy

and partly because withdrawal from medication may have resulted in



patients' being untestable. The literature indicates, however,
that phenothiazines have nc elgnificant effect on memery (Daston,
1959; Helper, Wilcott and Seol, 19&3; Veatre, 1961). Median meddi-
cation level, converted to milligrame of Thorazine, was 700 and the
range 0 - 2000, Characteristica of the groups are summarized in
Table 1.

Participation in the research wae voluntary, and there were only

3 refusals (2 paranoild echizophrenica and 1 chronic, undifferentiated

type).
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Table 1

Characteristicrs of Subjects

Length  Medication
Educa~ Hospltal- Level

tion ization {(in ogm.
Group Age {in yre) (irn yrs) Thorazine)
Thought Disordered (N=12)
Median 9.0 11.0 g.5 750.0
Mean 19.4 10.5 6.6 802.7
Range 19-5% 7-13 1-11 0-2000
Non-Thought Disordered (Nw=l2}
Median 34.0 12.5 4.9 700.0
Mean 38.3 13.4 5.8 662.5

Range 28-61 11-17 1-17 0-2044)
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Materiale

Six 1liste, each coneleting of 12 aimple and familiar wordm,
were constructed (eee Appendix C)}. Two of the liste, homophone lists,
conslsted of & homophone pairs. Rhymea, synonyms and closely rtelated
worde were not vsed. Warde on these liste were arranged in random
ordetr with the reatriction that members of one pair of homophones
never appeared in succession on a list. Two of che liscs, synonym
lista, were compoped of & aynonym pairs esach, obtained from a synonym
dictionary, Worde on these liats were arranged in random order with
the restriction that membera of one pair of synconyms never appeared in
guccesglon on a lisr, The remaining 2 Ilate each conelated of 12 un-
relasted words, neither rhymes, synonyws nor homophones, arranged in ran-
dom order.

For each of the & word llats, 3 different random orders were con-
ptructed.

Twenty-four random arrangements of lists were prepared. Thus, each
subject was presented with a different random ordering of lists and one
of three different arrangements of words within each list., One of each
type liat (homophone, synonym or unrelated) wae assligned for visual
presentation and one for auditory preaentatlon for each subject on a
random basla (see Appendix D).

A memory drum eet at a rate of 2 seconds per word wam used for
vigual presentation. A caseette tape recorder, playing a female volce
paying words at & rate of 2 seconds per word, was used for auditory pre-

gentation,



Desaign

Twelve subjecta were asalgned to the thought discrdered group
and 12 to the non~thought disordered group, according to methods and
criteria already defined. In individual sessiona, subjecta from the
two groups performed identical tasks, trylng to remember & lists of words
varying in mode of presentation (visual or auditory) and list type
{homophone, synonym or unrelated). Each subject viewed three lista,
one synonym, one homophone and one unrelated list, and liatened to
three lista, one synonym, one homaphone and one unrelated. Each subject
was presented with a different random erdering of the &6 liats and one of
three different intralist word arrangements for each list. After pre-
sentatfon of a list a subject was asked to remember as many worda from
the list ss he could before presentatlon of the next list. This procedure
waa Tepeated until all six liats has been presented and responded to.
The dependent messure was number of worde remembered correctly, according
to type presentation, type liat and memberahip in the top half (positions

1-6, LT™) or bottom half (positions 7-12, STM) of a lisr.



Procedure

Teating Invelved cne individual eession with each subject,
laating from 20-60 minutea. The sublect was informed of the nature
of the research and was tcld that it would lovoclve trying to remember
some word lists. He was asaured that it would not harm him in any
way and that it was not related to his treatment or plans for release
from the hospital. The aubject’s written permission to participate
in the Tesearch was then obtalned by his signature on Foram of Consent
to Reaeatch, as required by the Patients' Rights Committee of Eastetn
State Hospital (see Appendix E).

Before beginning testing the reasearcher asked the subject to read
a brief and slmple passage from a4 magazine to be sure the subject could
read well encugh to participate in the tesearch. The researcher then
asked the subject ff he could hear her voice well, to be sure there was
no hearing problem that would preclude the subject's participation. The
tesearcher then demonstrated the teebing equipment so that the subject
would feel comforcable with it once testing bepan.

The subject wad then told that testing was about to begin. He was
told to concentrate on each word as it was presented, because at the
end of a presentation he would be asked to remember as many words as
posaible in any order. The subject was told to Btart sayilng the words
he could remember as soon as the memory drum ot recorder stopped and not
to wait for the researcher to ask him to say the words. As saon as the
researcher believed that the subject understcod the instructlons, testing

began.



The sublect was told to look at or liesten to the first 1list
of words, depending upon mode of presentation. Then the list was
predented at a rate of one word per 2 seconds on either the memory
drum or the recorder. After a 1list of 12 words had been presented,
the researcher walted for the subject to say aloud a8 many worde as
he could remember, If the subject hesitated, the researcher gaild,
"You may start now.'", or, "Can you remember any more?". The aubject
was allowed to take ae much time as he needed to respond until the
reaearcher was convinced he could recall no more words. Ae the sub-
Ject responded, the researcher recorded responaes verbatim, in the
order given, on Subject Data and Response Sheet {see Appendix F).

Thia procedure waa repeated until the subject had liatened to one
of each type list and had viewed one of each type list, a total of
6 presentations.

After teating was completed the researcher let the subject talk
about the experlience and ask questicne, The researcher thep adminis-
tered the Ulmann-Glovannonl Process-Reactive Scale by letting rhe sub-—
ject read it and by helping out if the subject appeared to have any
difficulty reading or understanding the S5cale {responses were later

checked againat information in clinical records).
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Statistical Methodnm

The one-tailed independent t-test wasa uged ro examine differ-
ences between thought dimsordered and neon-thought disordered schizo-
phrenics in cver-all recall {hypotheais 1) and in recall under the
four conditiona, 5TM-visual, STM-auditory, LTM-visual and LTM-auditory
{hypotbesea 2 and 4).

The dependent t-test was used to examine the relacfonehip among
performances under each of the four conditioms within each group
{hypotheses & and 7). Separate bt--tesce were used for each group,
thought disordered and non-thought disordered. Since it was predicted
that the mean for STM-auditory for thought disordered schizophrenics
would be signi{ficantly higher than the means for the other three con-
ditione, the one-talled t-teat was used for comparisons of thought dis-
ordered STM-auditory with STM-visusl, LTM-auditory and LTM-vigual. The
two-talled t-teat was used for all other compariecna witchin rthe thought
disardered group and for all comparisons In the non-thought disordered
gtoup, eince no directional differences were predicted for these com-
parisona,

The dependent t-test was used to compare each group's performance
aecording to list type (hypotheses 3 and 5), using the one-tailed or
two-talled test, according to whether a directional difference was
predicted.

Since the two groups differed significantly on education level,

gome effort wap made to examine the effects of thias difference.



Correlation coefficients between education level and performance of
the combined groups under each condition and total words correct
were calculated, Because it was already known that the two groups
differed significantly on education level, it would viclate one of
the asgumptions of covariance to use educaticn level ae a covariate.
This has been done anyway, but the resulta must be interpreted quite
cautiously.

Although no prediction was made about what differences would have
occurred if subjects had besn grouped according te cthe procesa-reactive
distinction rather than according to the thought disordered/non-thought
discrdered distinction, it was believed that a comparlson of resulte
using the two different criteria for grouping subjects would be useful,
Thie 18 particularly ac, since some of the related research uses the
proceas-reactive distinction. Therefore, the same analyaes that were
done Far hypotheses 1, 2, 4, 6 and 7 were repeated using process-

reactlve groupings.
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Chapter 4

Results

The tesuits of this fnveatigation are presented in this chapter.
Reaults pertaining to hypotheses 1, 2 and &4 will be preasented first.
Results pertaining to hypotheses 6 and 7 will be presented next.
Third, results pertaining to hypotheses ] and 5 will be presented,
Last, other reaults, pertaining to the poasible Influence of aducation
level and the process-reactive grouping will be presented.

Hypochesls 1: There will be a difference 1n over-all pnumber of

wards remembered between thought disordered and non-thoupht diserdered
schizophrenica, In that thought disordered schizophrenics will remem-
ber fewer words,

Hypotheala 2: As compared with non-thought discordered schizo-

phrenles, thought disordeted schizophrenics will show a deflcic in STH
for visually preaented stimull while performing at a level comparable
to non-thought disordered schizophrenica in ST™ for auditorially pre-
sented stimuli.

Hypotheela 4: As compared with non-thought disordered schizo-
phrenice, thought disordered achizaphrenics will show a deficit {n LTH,
ragardless of mode of presentation.

Tablie 2 showa comparieons between rthought djsordered and non-
thought disordered schizophrenics in total wordas correctly recalled
and words cortectly recalled under the four conditlone, STM-visual,

STH-auditory, LTM-visual snd LTM-auditory. Mean total words correct
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for thought disordered schizophrenics was 15.25 and for non-thought
disordered schizophrenics 27.08 (t=5.495, pg.0001). 1In other words,
thought disordered achizophrenics remembered significantly fewer worda
than did nen—thought disordered achizophrenics. Hypotheesls 1 ia
supported by these results, The serial pesition curve shown In fig-
ure 1 deplcts this difference. One may see that the serial positicon
curve for thought disordered schizophrenicse lies below the cutve for
non~thought disordered schizophrenice at every point.

Under the condition STM-visual the mean number of words remem-
bered for thought discrdered schizophrenices was 3.92 and for non-
thought disordered schizophrenics E.75 (te=2,9820, pc.0069), showing
that thought disordered schizophrenica remembered significantly fewer
words utider thilas condition than did non-thought disordered achizo-
phrenlen. Under the condition 5TM-auditory the mean number of words
remembered for thought disordered achizophrenics was 6.17 and for non-
thought disordered eschizophrenics 7.25 (t=.9605, n.s.), showing that
the two groups did not differ significantly on STM for auditorially
presented stimuli. These findings support hypothesis 2.

Under the condition LTHM-visual mean number of words remembered
by thought disordered schizephrenics was 2.67 and for non-thought
disordered schizophrenice 7.16 (t=4.0578, p«.0005), ahowing that
thought disordered schizophrenics remembered significantly fewer
worde under this condition than did¢ non-thought disordered schizo-

phrenics. Under the condition LTM-auditory, thought dipordered schizo-
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Table 2

Diffetences in Number of Worde Remembered
by Thought Discrdered and Non-Thought
Hsaordered Groups Under Various

Conditions
5T
Condieion Mean D Error t Df Pal

ETH-=vigual
TD {N=12} 1.917 2.539 0.733 2.982 22 ad.007

HID {(N=12) 6.750 2,094 0,605

STM=-auditoty

D 6,167 3.243 0.936 0.961 22 0.347
NTD 7.250 2.179 0.629
LTM-v1igual
™ Z.867 2.05% G,595 4.058 22 0.001
NTD 7.167 3.24) {.936

LTM-auditory

D 2.500 1.732 0.500 3.444 22 0.002
NTD 5.917 2.968 0,B57
TOTAL
TD 15.250 6.538 1.887 5.455 22 0.001

NTD 27.083 31.704 1.069
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———= Non=thought disordered /
Thought disordered

Serial Positiona

Fig. 1. Number of words remembered in each serial position
by thought diecrdered and non-thought disordered
groups,



phrenics remembered a mean of 2.50 words while non«thought dia-
ordered schizophrenice remembered a mean of 5.92 words (t=3.4440,
pe.0023), showing that thought discordered schizophrenics remem-
bered significantly fewer words than did non-thought disordered
schizophrenics under this condirion. Thue hypothesis 4 was sup-
ported, thought disordered achilzophrenics being Inferior to non-
thought disordered schizophrenica in LTM, regardlems of mode of
presentation.

Figure 2, showing number of worda correctly remembered by each
group In each serial position according to condition, deplcts these
resulta. Words Iin serial poaitiom 7-12 (S5TM) of the auditory pre-
sentat{ion were remembered almoat as well by thought discrdered
schizophrenice as by non-thought discrdered schizophrenics, while
warda in earlier merilal positions and wordse presented visually were
not remembered as well by thought disordered schizophrenics as by
non~thought discrdered achizophrenics. It may also be noted that
the gerial position curves for non-thought disordered achizophrenics
resemble a typlcal serial pesition curve, while the curves for thought
difsordered schizophrenics are flartened out on one end, showing tﬁia
group's deficit in LTM,

The reader who is interested in correlations of number of wordse
correct under various conditicone with total words correct and worda

correct under every other condition may find these in Appendix G.
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Hypothesis 6: Non-thought disordetred schizophrenics will

rexenber words equally well regardless of memory store or presen~
tation mode.

Hypothesis 7: Thought disordered schizophrenics will show

superior performance on S5TM for auditorially preeented mgterial
ag compared with any other combilnaticon of memory store and mode
of presentation.

Table 3 showa all posslble comparisans of words remembered
under different conditions for non-thought disordered schizophrenica.
In othar words, the six possible comparisons (STM-visual with STM-
auditory; STH=visual with LTM-visual; S5TM-viepual with LTM-auditory;
5TM-auditory with LTM-v1sual; STM~auditory with LTM=auditory; and
LM-viaual with LTM-auditory) are shown. These comparisons ahow that
non-thaught disordered schizophrenics remember words equally well
under earh condition, eince none of the differences were algnificanc.
Thua hypothesia ¥ i{s supported.

Table 4 shows all posalble compariscns of numbers of words re-
membered under different conditione for rhought disordered achizo-
phrenice. The saome comparisons were made as for the non-thought
diaordered schizophrenica. Of these comparisona only the comparisons
of STH-puditory with each of the other three conditions reached
acceptable levels of significance, showing that thought disordered
schizophrenics were superior in STM for auditorially presented material

an compated with STH-visual, LTM-auditory and LTM-visual and that they
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Table 3

With—in Group Compariscna of Number of Worde
Renembered by Non-Thought Disordered Group
I'mder Various Conditiona (M=12)

Mean ST
Caompatison DIfE, 5D Error t Df pP<

5TM-visual
¥a.
STM-~auditory 0.500 2.276 0.657 0.76 11 n.8.

STM=viaual
V.
LM™M-vigual 0.417 4.602 1.329 0.21 11 n.d.

STH=vigual
VE.
LTM-auditory 0.833 3.809 1.099 0.76 11 n.s.

STM=auditory
V8.

LTM-visual 0.083 4,209 1.215 0.06 11 n.d.

STH-auditory

¥5.
LTH-auditory 1.333 4.849 1.399 0.95 11 n.s.

LT¥-vigual
YE.
LTH-auditory 1.250 4,245 1.2256 1.02 11 n.s.
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did not differ significantly in pumher of words remembetred among
the other conditions. Hypothesis 7 is therefore aupported.

Hypethegis 3: Acoustic similarity of stimuli will impair STM

of non-thought discrdered schizophrenlice, regardless of mode of
presentation, while impairing STM of thought discvrdered schizo-
phrenics only when presentation 1s auditory,.

Hypothesls 5; Thought disordered achizophrenics will be un-

affected by semantic similarity of stimuli, while non~thought dis-
ardered schlzophrenics will show LTM impairment regardless of mode
of presentation when stimuli are semantically similar.

It was clear from the raw data that list type did not affect
performance of either group as had been predicted. Although it was
ttue that thought disordered schizophrenics were unaffected by
semantic similarity, as had been predicted, the fact that neither
group was affected by semantic simllarity cor acoustic similaricy
negated the uvsefulness of this finding. Appendix H shows theae
resultes. All the t-values are non-significant. Apparently list type
gimply did oot have any effect, so hypotheses 3 and 5 were not sup-
ported,.

Other BResults

Since 1t was thought possible that the two groups would differ
on several factore —-- medilcation level, years hospitalization, age
and education level —- that could affect results, the groups were com-

pared on these factors. It was found that groups did not differ on
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Table 4

Remembered by Thought Disordered Group
Under Yarious Conditdons (H=12)

Mean 5T

Compariaon Diff. 50 Error t Df P<
STM-visusl

V.
ATM-aud itory 2.2%0 2.667 0.769 2.96 11 .01
8TM-viaual

v,
LT¥-visusl 1.250 1.137 0.906 1.3% 11 .B.
STM-visual

V.
L.™M-aud{tory 1.417 2.678 o773 1.83 11 -
SM-auditoty

v,
LM-vigual 3.500 4.011 1.158 3.04 11 .01
STM~auditory

VE.
LTM-auditory 3.667 31.367 0,971 3.77 11 .01
LTH=-visual

¥e.
LMM-auditory G.167 1.5886 0.45%8 0.35 11 -9
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medication level (t=.80, n.s.), years hospitalizarion (t=.79,
n.s.), or age {(t=. 56, n.s.). They did, however, differ on edu-
cation level (t=3,62, p<.0013).

Ap already explained, uslng education level as a covarlate
to account for ite effect on the dependent variable would vio-
late the assumptilon of equality of groups and would not be appro-
priate. Fecause of the lack of an approprilate method for analyz-
ing the effects of education level, however, analyasie of covarilance
wag done, and 1t was found to have some efferct, but the effect was
not gignificane at the .01 level., It may be cautiously sald, then,
that education level 1s not nearly as important as other differences
between the proupa, Furthet evidence rhat education 1 ner an Im-
portant difference between the groups 1s the fact that educstion
level does not correlate highly with tcotal wordas remembered or with
words remembered under various conditionas. These correlation co-
efficients are presanted in Appendix 0.

In order tc see how a divislon of sublects into process and
reactive groups would compare with the thought diseordered and non-
thought disordered grouplng of subjecta, analysis wae repeated using
procesa and reactive groupa. The independent t-test, used to examine
differences between groups, showed no differences algnificant at the
.01 level. It may be sald, then, that the process and reactive
groupa were motre gilmilar than were the rhought discrdered and non-

thought disordered groups. These results may be found in Appendix T.
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The dependent t-test wase used to examine differences within
each group. The t-values for the reactive group were all non-
aignificant, as they were for the non-thought diacrdered group.
However, the t-values were higher for the reactive group, meaning
that there was more with-In group difference in the reactive group
than in the non-thought disordered group.

Comparing the with-in group differences of the process group
with that of the thought disordered group shows no consistent pactern
of higher or lower t-values, In theme groups, though, it waa expected
that there would be a significant difference between 5TM~auditory
and other conditionas. In the thought disordered group these dif-
ferences were as predicted, hut in the process group only cone signif-
icant difference, thar between STM-auditory and LTH-auditory, was
found. Thua the process group did not show the with-in group differ-
ences that were predicted as consf{atently as did the thought disordered

group. These results are shown in Appendix J and Appendix K,



- 81 -

Chapter 5

Summary, Conclusiens, Limitations
and Recommendac fone

Chapter 5 will present a summary of this study, conclusicns
based on the findingse, limitations of the arudy and recommenda-
ticena,

Summary

The major question addresaed In the present atudy was whethet
typea of schizophrenica could be differentlated according to thelr
vae of rertain active informatilen procesaing strategles. Word
liats varying in type (homophone, synonym or unrelated) and mode of
presentation {visual or auditory) were presented te thought dis-
ordered and non~thought disordered schizophrenice, who were aaked
to remember in any order as many words ss they could immediately
following presentation. The dependent varlable was number of worda
correctly remembered. BSubjects recelved scores on total number of
worda remembered and number of words remembered according to list
type, mode of presentation and place on a list (positiona i-6 con-
aldered LTH, positions 7-12 consldered 5TM).

The Information proceseing Atrateglea studled were translation
to an acoustic code and use of semantic associative organizacion pro-
cesses. It was expected that thought disordered schizophrenics used
these strategies suboptimally and that this wae a factor which could

partially account for theltr memory impairment ap compared with
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non-thought disordered schizophrenics. Between group and within
group comparfsons on number of words remetibered under the four
conditiona, S5TM-visual, STM=auditory, LTM-visual and LTM-auditory,
and within group comparieons according to list type were made.

It was found that thought disordered achizophrenics were in-
ferior to non-thonupht discrdered achizophrenics on total words re-
mewbered and Iin words remembered under the conditions STM-visual,
LTM-visual and LTM-auditory. Further, it was found that non-thought
disordered schizophrenice performed equally well regardiess of con-
ditfon, while thought discrdered schizophrenics performed equally
poorly under all conditionse except STM-auditory. In other words,
thought disordered schizophrenics have a deficir in memory for vis-
ually presented material and in L™ regardliess of presentation mode.
They are comparable to non-thought disordered schizophrenics only in
STM for auditorially premented material.

The use of different 1ilet types in this study was included to
glve furcther evidence that thought disordered schizophrenics were
suboptimally using the informaticn processing atrategiles being exam-
ined here. In the case of the LTM deficit, it was actually che only
way provided by the study to pin-point the reasen for the deficit.
This variable, however, did nct act on rhe subjects as had been ex-

pected and, in fact, did notr seem to make any difference at all.
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Concluslone

The maln findings of the present study were (a) that thought
disordered schizophrenicas had a memory deficit aw compared with
non-thought disordered schizophrenics, (b) that this deficit ap-
peared In STM i{n the visual but not the auditory modality, and (¢}
thae the deficit appeared In LTH regardless of modaliry.

Thete are no studies of thought disordered versus non-thought
disordered schizophrenics with which these results may be compared.
The findinga, however, that there is a memory deficit in certain
achizophrenica, is consistent with studles comparing schizophrenica
with non-schizophrenic peychiatric patients (Marshall, 1973; Davidaecn
and Neal, 1974; Nachmani and Cohen, 1969) and with studies comparing
hebephrenic with nonhebephrenic schizephrenica and process with
reactive schizophrenics (Lawacn, McGhie and Chapman, 1967;
Trsupmann, 1975). The finding chat some schizophrenica have a par-
ticular problem in the visual modalicy is consistéent with the finding
{Lawson, McGhie and Chapman, 1967) that hebephrenics have a problem
with the visual modality as compared with nonhebephrenics.

The finding that thought disordered schizophrenics have diffi-
culty 1n S5TM for visually presented material while recenbering auvdi-
torially presented material as well as non-thought disordered achize-
phrenice i1m consistent with the theery that they are not translating
to an acoustic code efficiently. When material {s given in the auwdi-

tory modality -- that 1s, already "translated" —- they remember as well
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as non-thought disordered subjecta.

It wmay be asked wherher this inefficiency in translsting
te an acoustic code l@ a apecific problem in iltself to the
thought diserdered schizophrenics or whether it is a part of an
overall problem of slownese. It is thought that acoustic enceding
of visual information takes a relatively long time. It 1e poe-
sible, then, that the relative inefficiency In the storage of vis-
wally presented material by the thought disordered achizophrenics
ig due to slowness in converting the material to an auditery form.
This idea fs, in fact, not unlikely, since one of the characteris-
tice of Lorr's Z type achizophrenic ie retardation. This study
does not answer the guestlon of whether the underuse of acoustic
encoding 1a due to partially shutting down the converting machanism
to avoid stimularion as suggeated by Traupmann (1967) or due to
inability ro use the mechanism because of general slowness (Yates,
1966). Reaults are conalstent with either interpretation.

The finding that thought disordered echizephrenics have a
particular deficiet in LTM ia more difficult to interpret, partic-
ularly aince manfpulation of the wvariable liat type did not have
the expected effect. If it could have been phown that semantic
aim{larity affected the performance of non-thought discrdered schizo-
phrenice bur did not affect the performance of thought disordered
achizophrenice, it could have been assumed that non-thought dis-

crdered schizophrenlca were using semantlc assoclative elaboratilon
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for encoding while thought dfsordered were not.

Another problem in interpretaticn is that LTM and 5TM may
not have been accurately represented by positicn in the top half
or bettom half of a liat, because of the subjects' freedom to
tecall words in any order. For instance, 1f a subject recalled
worda io serial positiomns 1, 2, 3, 5, 11 and 12, It would be diffi-
cult to say whether there had been more interference and time lapse
between preaentatlion and remembering of word 1 or word 12. Follow-
ing presentation of word 1 the subject experienced input Interfer-
ence as wotds 2 through 12 were presented. However, since word 12
vas repeated last by the subject, he experienced output interference
as he remembered words 1, 2, 3, 5 and 11. Bauman and Kelinsky {1976)
have atudied input and output {nterference effects on schizophrenic
STM and have concluded that output Interference largely accounts for
the schizophrenic STM deficit. This does not seem to explain the
present resulte, though, since thought disordered schizophrenics
ghowed a deficit In early rather than late serial poaiticns and re-—
gardless of order of output.

4 poaalble explanation 15 that thouvght disordered schizophrenics,
realizing that they could not remember all the words on a list, to a
large extent ignored the first few wotds presented and concentrated
on the last worde presented, since they had a better chance of re-
membering them, This would make sense except for the fact that non-

thaught disordered schizophrenicas were experiencing the same problem,
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in that they toc could not remember all worda on a list, yet they
did not choose to ignotre the early presented words hut rather con-
tinued to remember worde from both enda of the list. This, then,
can at best be only a partial explanation of the thought disordered
group's deficit.

This auggests the poasibility that non-thought disordered
Bchizophrenice were dolng something to enable them to continue to
remember from both ends of the liast, while thought dimorderad could
net or did not do so, Sinece the liete contained 12 worde each, nmore
wotrds than can be held in immediate metiory without help from some
gort of memorial atrategy -— chunking, sssociatlons or rehearsal —-
it may be suggesied thar non-thought dieordered schizophrenics were
usilpng these atrategies while thought disordered were not., Thie ia
consistent with the idea that the thought disordered achizophrenica’
deficit in LTM is due to underuse of gemantic-asagociative organization
of material, though ocher interpretations are atill poeailble. For
instance, it may be suggested that the general slowvneaa of the thought
digordered schizophrenic prevents rehearsal necessary for longer term
retention.

It may be asked why it is helieved that the thought disordered
schizophrenic's problem is in information processing rather than at
the point of input, such as a defective flltering mechaniam or atcen-

tional deficit. There was no indicatrion that thought disordered



- 87 -

schizophrenice were not attentive, but this could certainly he
deceptive., A better Indication that the problem is not due en-
tirely t¢o gome dyafunction at imput 18 that thought disordered
subjects could often remember, as many as [five liate later, worda
that they could pot remember when they were asked immediately
following preaentation. The words, therefore, ware percelved but
gomehow not avallable for recall on demand. In terms of levels of
processing theory (Craik and Lockhart, 1972}, this would suggest
that the wordse were not processed te 2 depth that would allow free
recall on demand; rhey were not sufficlently elaborated to be easily
remembered. This ia not to say that a dysfunction at input may not
contribute to the problem, but 1t does not appear adequate to fully
explain it,

Results of this study, then, are seen as conmistent with the
theory of underuse of scrive information proceaming atrategles by
thought dimsordered schizopbrenica, though they are not seen as
excluding other poseible explanationa. It 1s concluded that thought
digordered schizophrenics can be differentiated from mon-thought dis-
ordered schizophrenlcs according to memcry and that che differences
are likely due to differences in use of infermation proceasing strate-

glesn,

Limitations

Two posalble limitatione of this study have to do with number and
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method of selection of subjecte. In any schizophrenia research
there ia & problem In getting a large number of subjects with
clear diagnoses of schizophrenla that are not complicated by othet
fartora, euch as a secondary diapgnosis of alcoholism. It is,
therefore, usually believed that using a small number of subjects
with rlear-cut schizophrenic dlagnoses is preferrable to using a
larger number of subjects with questicnable dilagnoses. This does,
however, weaken the results of the research and makes replication
vary Iimportant.

A second limitatfion has to do with method of selection of sub-
{ecta. Sublecta were selected by an experlenced clinical paycholo-
glst on the bagls of Lerr's definition of the Z type schizophrenic.
Ho objertive srale was umed or waa available for digtinguishing
thought disordered from non-thought disordered schizophrenice ac-
cording to Lorr's criterla. There is, however, no reason to beliave
that the method of selection was not valid.

Two othetr problems, Telating to research procedure, have al-
ready been wentlomed. It was imposeible to assess the effect of list
type because, most llkely, the varlable was too weak. This study
used pailrs of similar worda, but it is possible that sets of 3, & or
6 glmilar words were needed in order for the similarities to have an
effect, that 1s, for confuseion to result. Sipnce the literature ahows
atudies using anycthing from pairs to whole lists that are similar, it

is difficult to say what might have been best for this study. If this
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problem had been anticipated, pre-tests with different number
groupings of similar wotrdes could have been done.

Lagt, because of the uncrdered recall, 1t is somewhat diffi-
cult to Iinterpret LTM and STM In thie study. It 18 posaible that
the use of a probe technique could have overcome thia problen,
though that would have sacrificed ocher informatiom, that is,
hew a subject will respond, given complete freedom, as in the

present study.

Recommendat 1lons

It may be asked what this study has to do with achizophrenia
g8 it ie experienced by the patient and those around him or with
those who must treat achlzophrenice., Is some rapprochement of the
experimental and clinical aspects poseible? Experimencally derived
findinge may be appllied toward hetter classifilcation of schizo-
phrenia and toward hetter understanding in interpersonal contacts
with schizophrenica. It appears that of the many clagsificatory sya-
tems of schizophrenia one idea which has received much asuppert 1Is
that of a "nuclear” form of schizophrenia that cloaely resembles
Krzepelin's original concept of dementia praecox. These patients
are usually diagnosed as hebephrenic and are very like the process,
high-redundant or thought disordered schizophrenice. Some atudiles
have mentfoned a similaricy of hebephrenic achizophrenia to organic

paychoses (MeGhie, 1966; Chapman, 1966)., Thus better understanding
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of the more subtle paychological manifestations of schizophrenia
can result in better diagnosis, which 18 c¢rucial for differential
treatment,

Paychological atudies also have implicationa for underscanding
schizophrenic {nterpersonal relationships. Everyday life demands
almost constant organization and integration of facta and exper-
fencea and deciaion-making based on thosgse facta and experlencea,

If the thought disordered schlzophrenic has a problem In organizing
and Integrating material, he {g at a great disadvantage in handling
soclal interactions. 1If he finde it necesesary to cleoae dowm certain
mental operations to protect himaelf from stimulug bombardment, he
ie apt to view thie world in a quite over-simplified and disinte-
grated way.

In the treatment of achizophrenia one of the main aims 1s to
estahlish better communication with the patient. It seems likely
that a better understanding of the basic peycholegical problems of
the schizophrenic will lead to better understanding of achizophrenic
langusge and better patient-therapiat communication. 1t has been
obaerved that patients who were Initially withdrawn in therapy were
able to speak more freely and became more communicative when they
understood that theifr basic difficulties were appreclated by the thera-
plat (McGhie, 1966).

It ie recommended, therefore, that experimental fnvestigations

of peychological aepecta of eschizophrenia be contipued in order to
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create & better basic understanding of what we call schizophrenia.
It {s further recommended that greater effort be made to integrate
the clinical observations and experimental findinge, clinical ob-
servatlons suggesting areas of sclentiffic 1lnvestigation and experi-
mental findings belng fed back to clinicians for use in handling

schizophrenic patients,
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Appendix A

MNlmnann-Giovannonl Scale

I am married now.

1 have fathered children.

I have heen martied.

Before 1 was seventeen I had left the home I was
ralsed in and never went back ewcept for viasitae.
When I leave the hospital, I will live with one
or both of my parents.

As a civilian I have warked steadily at one jcb
or for one employer for over two years.

I ftnished at least one year of education after
high schwal -- trade apprenticeship, business
school, college, etc.

Adding up all the money I earned for the last
three years, it comes to lesa than $700, before
deductiona.

In my teens I was a member of & group of frienda
who did chings together.

I hardly ever went over to another kid's houase
after school or on weekends.

When I was in achool I didn't like Physical Edu-

catlon clapses.

Bedctive

True

True

True

True

Falae

True

Trile

Falge

True

False

Falae



12,

13.

14.

13,

16,

17.

18.

19.

znl

21,

22,

- 9% -

Aleohol has nothing to do with my difficulrien

I have paid regularly to buy a house.

More than once in the last year 1 have stayed on
after aome group meeting and talked with some
other members about scmething that went on.
Shortly before I came into the hospltal there was
spomeé major change in my life -- such as marrilage,
birth of a baby, death, Injury, losa of job, ete,
1 have been deeply in love with someone and have
told them about 1it.

In the kinds of work I do, it is expected that
pecple will stay for at least a year.

My top wage in the last five years was lesa than
§1.5D0 an howr.

1 have earned my living for longer than a year at
full-time civilian work.

I have had to atay in a mental hespltal for wmore
than one year at a time.

Within the last five yeare I have spent more than
half of the time in & mental hospital.

In my teens 1 was a regular member of a club or
organization that had a grown-up whe came to
meetings (Scouts. school c¢lub, 4-H, church youth

club, etc.}

Falee

Ttue

True

True

True

True

False

True

False

False

True
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23, In my teen® there was more than one girl wich whom

1 had more than two dates.

24, When 1 leave the hospltal, I will live with

my wife.

True

Trua
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Appendix B

Mpdication Converalon Charc

Fquivalent to 100 mgm, Thorazine

Megllaril 100 mgm.
Stelazine 3 mEm.
Loxipine 33 mgm.
Haldol 2 mgm.
Navane 5 mgm.
Prolixin 1L cc. g. 2 weeks = 400 mgm. Thorazine/da.

I1.H.



Unrelaced

hot
gkirc
tape
list
duck
big
mad
rare
time
house
aay
off

boil
hand
dire
atone
Crow
plate
dear
fan
pale
lzugh
fit
ouk
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Appendix C

Word Lista

Homophone

clue
add

aeek
bark
deal
claw
Tace
dial
aid

back
seem
rice

neck
want
last
weaht
fear
mash
list
true
nick
fair
meah
try

Synonym

map
cent
slash
go
palr
broad
penny
two
leave
cut
chart
wide

cloge
bag
begin
fast
nil
aack
atart
strike
graage
quick
near
hic
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Appendix D

and Mode of Presentatiom

Random Arrangements of Liste, Word Orders

MODE

ORDER

LIST

SUBJECY

Lo I oo

O O v vt T ]

o 0 WD U e T

el e o

L ian i e Bt B

Lo B B a I~ B B

o o =

L B B s B |

A= S A =R

=

[ I B B )

LB i R

= L ool L o

e e i a B

i oed 07D
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Random Arrangements

{cont .}

MCDE

ORDER

LIST

SUBJECT

e T

e B I B B B

s BRI, i B A T

F o b oal Do

LA BT BE S B B T )

— 0 Wy

ol e o o

L B B B B ]

WO 0 BN W o

b i A

L I I B B B ]

= o=y

oo o

LB B M B |

Wy R e

10

o o

Eaa - B B B B ]

Od M 3 W

11
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Random Arrangements

{cont .}

MORE

ORDER

LIST

SUBJECT

e - o e o

o= et O T [ B B o B AR B L I I B o B

L I B B T I ol E o el B b R B =R N ]

12
13
14

ol oo

Laa IR B B B

=Y U WD ey

15

0 o e oan

O - M

-~ B T N

16
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Random Arrangements

{cont.)

MODE

ORDER

LIST

SURJECT

I

— T e o T -]

AT =R o B BB

i7

S

L B B Bt B T

LA B g B B

18

o oo

B Mo MM

Lot B N B B

19

A

L I B B B ]

o e

20

<G B Do

71— MM

U Y D

21

= - g -

e s B B I

Lo B T B =T s |

22
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Random Arrvangements

{cont.)

MODE

ORDER

LIST

SUBJECT

b

L B B B g )

oUW MDD e

23

el

L B B o B A B

Ll B B AR |

24
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Appendix E
Form of Consent to Research

Reaearcher: Lols W. Abramczyk

I agree to participate io this research, which will invelve ome
sepsion of approximately one-half hour's duration. During that
pession I will listen to or view worde and will be asked to recall
these worda after presentation. 1 realize that the purpose of this
pesgion has to do with describing memory strategiles of different
kinde of people,

I understand that participatien in this research cannot pecassibly
have any harmful effects for me, neither physical nor emotional,
and will involve no riska or discomfort to me. I understand that
this research will not be therapeutic for me but is rather an in-
vestigation intended to increase acientific knowledge.

I understand that my patrcicipation in this research 1s voluntary;
that T may refuse to answer any questions or refuse to take part
in the research; that my responses will Iin no way affect my treat-
ment at or release from the hospital; and that all my responses
will remain completely confidential.

Eastern State Hospital has a Patients' Protection Committee,
operating independently of the Hospital administration, the purpose
of which im to monitor research of thia sort. Any complaints or
quest ione about this research may be referred to that Committee
through Chaplain Morgan, Hoapital liascon to the Committee.

Signature

Date
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Appendix F

Subject Data and Reapanse Sheet

Subject Number:
Thought Discrdered
Procesa or Reactive

MHedication:

or Hon-Thought Disordered

Age: Education
Length of Hospitalization

Reaponsen
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Correlation Coefiicienta Among Conditlons

and between Condlitions and Total

arnd Educaticon Level

{(N=24)
5TM~ STH- LIM- LTH- TOTAL Ed .
¥igual Auditory Visual Auditory
5TH- 1.4G00
Vigual {0.000*
5TH- 0.551 1,000
Auditory  0.005 0.000
LTH- 0.214 0.038 1.000
Visual 0.315 0.861 0.000
LTM=- 0.346 0.109 0.526 1.000
Auditory 0.097 0.609 0.008 0.000
TOTAL g.752 0,509 0.721 0.681 1,000
0.001 0.011 0.001 n.001 0.000
Ed. 0.233 0,282 0.395 0.184 0.412 1.000
D.272 0,181 0.056 0.443 0.046 0,000

* Sgcond numbera given are aignificance levels.
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Appendix H

Numher of Words Remembered by Thought
Disordered and Non-Thought Disordered
Groupe according to List Type#

List Type
Graup Homophone Synonym Unrelated t
M sSD M sh M sD

Thought

Disordered

(N=12}
STH - A lqﬁ? llll 2!1? 1:3’5 1l11 (niBJJ
5TM - V¥ 1.50 1.G4 1,17 1,14 1.00 (n.s.)
LTH - A .73 0,532 0,83 0.69 0.79 (n.s.)
LT -~ V¥ 0.83 1.07 1.25 0,92 1.05 (n.a.)
Non-Thought

Dieordered

{(H=12%
STHE - A 2.3 0.94% 2.25 1.%5 0.17 (n.s.}
S - ¥ z2.17 0.99 2.08 0.69 0.21 (n.s.)
LTH - A 1.67 1.11 2.25 1.61 1.02 {n.s.)
L™ -V 2.08 1.15 2.42 1.61 0.% {n.a.)

* Statistice are given only for those comparisons concerning

which hypotheses were stated.
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Appendix I

Differences in Number of Words Remembered
by Proceas and Reactive Groups
under Varicus Conditions

Condition Mean 5D Str. t nf P
Error

STM-Vigual
Process (Nw=]ll} 4.636 Z2.501 0.754 1.158 20 0.261
Reactive (N=11) 6.000 3.000 D.G05

S5TM-Auditory

Proceas E. 364 3.558 1.073 0.437 20  0.6a87
Reactive &,909 2.119 .b39

LT™M-Visual

Process J.364 3.325 1.002 2.114 20 0.047
Reactive 6.363 3.225 1.002
LTM-Auditory

Process 3.000 2,324 0.7 1.792 20 0.088
Reactive & .727 2.195 0. 662
TOTAL

Procesd 17.364 B.7B9 2.650 2.274 20 0.034%

Reactive 24 454 3,447 1.642
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Appendix

J

Wirh~in Group Comparisons of Numbers of Words

Remembered by Reactive Group
Under Various Conditilons

(H=11)
Compariacn Mean 5D St. £ Df P
Diff. Error

ETM-Viaual

va. 0.909 2.2568 D.680 .32 10 n.B.
STM-Auditory
S§TH-V1i8ual

vS. 0.364 4,411 1.329 27 14 0.5
LTM-Yisual
STM-¥ieual

va. 1.273 3.495 1,054 20 10 n.g
LTM-Auditory
STH=Auditory

VS, 0.545 3.9233 1.186 A5 10 n.s.
LTH-Visual
STH=Auwditory

vE. 2.182 3.658 1.102 .98 10 n.s
LTM-Auvdicory
LTM-Visual

va. 1.636 J.529 1.064 .53 10 .S

LTM=Auditory
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Appendix K

With-in Group Cotmparisons of Numbet of Wordas
Remembered by Proceses Group Under
Various Conditions

{N=11)

Comparison

Mean

3D

Diff.

5t,
Error

Df

P

5TH~Viaual
vd.
STH-Auditory

5TM=¥isual
va,
LTM=-Visual

5TM-¥1aual
-
LTM=-Auditory

STM-Auditory
ve,
LTHM-V¥isual

STHM-Auditory
va,
LTH-Auditory

LTM-Viaual
VE.
LTM-Auditory

1.727

1.273

1.636

3.000

3.364

0.364

2,149

3.822

2.54]1

4,427

3.529

2.541

D.648

1.153

0.766

1.335

1.064

0.766

2.68

1.10

2.14

2.25

1.16

0.47

10

10

10

10

10

10

Nn.8.

.01

n.5.
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