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ABSTRACT

The purpose of this research was to ihvestigate the role of
encoding processes in tvhe schizophrenic memory deficit, The study
employed a technique ﬁ.rét devised by Wickens, Born, and Allen
( 1963 ) that has been used to study differential encoding dimensions
for verbal materials. The technique was employed with schizophrenics
to investigate the possibility that schizophrenies show a defi;it at
& higher level in the information processing system than at sensory
or perceptual input levels as has traditionally been the focus,

The subjects were 48 schizophrenic patients and 48 normal in-
dividusls drawn from the staff of a géx eral hospital. The schizo-
’phrenics were c}arefully selected according to several criteria so
that a diagnosis of schizophrenia could be considered accurate. In
addition, process-reactive and paranoid-wnonpax;anoid scales were
ysed, The schizophrenics .were screened in an attempt te céntrol
for the interference of such extransous factors as nedication, ECT,
and organicity. The normal subjects wers matched with the schizo-
phrenics for age, vocabulary level, sex, education, anci ‘soci.oeco-

- nomic status, |

_ Wickens! ( 1970 ) relsase from proactive inhibition procedure
mﬁs used in which each subject was tested on a short-term memory task
with an experimental and contrel condition for each encoding dimen-

sion. There were four trials for each dimension; In the control
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condition material from the same class was presented for the four
triale, while in the experimental condition ths material was the same
until the fourth trial when there was a shift to a different class,
The three encoding diménsions chosen were evaluvation and taxonomie
category ( because norml subjects have been found to encoda on
these dimensions ) and grammafical‘class ( because normal subjects
have been found not to encode on this dimension ), Since each
subject underwent all three encoding dimensions as‘well as the ex-
periménfal and control conditions, a parﬁial wiiﬁinfsubjegts design
was employcdo |

The results suggested an overall schizophrenic impairment in re-
call. Ir addition, there was a decline in performance over trials
from trials 1 to 3 for both groups, Both of these findings were as
predicted and are consistent with the literature in this area. How-
ever, contrary to prediction, interference &id not build-up to a
greater extent for the schizophrenics than for ths nomals., In
additicn, ths data did noi suggest the occurrence of encoding differ-
ences, Both groups used taxonomic categpry for encoding and did |
not use grammatical class, The results for the evaluation dimen-
sion wers difficult to asscss because they were not consistent with
h@ckens' results, This was thoughi to be dus to item selection prob=-
lems, Since care was taken to ensure that the schizophrenics and nor-
méls perceived the information, and since they both seemed to be pro-

cessing information in the same way, the present results were inter-
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preted as showing interference at the retrieval stage. These results
were viewed as suggesting a fairly widespread cognitive dysfunction

for schizophrenics.
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CHAPTER 1

INTRODUCTION

"Schizophrenia™ is a diagnostic category signifying a psy-
chosis. Although most descriptions of schizophrenia indicate
various behavioural abnormalities and inappropriate affect, these
are often thought of as being sécondary manifestations of a
basic cognitive disturbance, This deficit on a wide variety of
cognitive and intellectual tasks has been called the "psycho-~
logical deficit” (Hunt and Cofer, 1944). This inadequacy has
been reported many times in a wide variety of studies and is
useful in differentiating schizophrenics both from other psychotic
groups and from normal individuals (Koh and Kayton,; 1974; Marshall,
1973).

Such a breakdown in cognitive functioning can occur at any
one of several peints in the memory process, There is some evi-
dence that schizophrenics have difficulty at the level of atten-
tion or filtering (Buss and Lang, 1965; Hustcn, Cohen, and Senf,
1955; Maher, 1966). Thus, schizophrenics are considered to be
more susceptible to the intrusions of irrelevant internal and/
or external stimuli with interference being the result. A~sec—

ond level at which this breakdown in cognitive functioning could




occur is in encoding. Support for this has been obtained from
results showing that difficulties in attention and perception are
usually obtained with long-term (chronic, process) patients
(Adams, 1970; Johannsen, Friedman, and Leccione, 1963; Ko, 1970;
Payne, 1970; Venables, 1971). Consequently, there is a suggestion
that some of the attention difficulties shown by schizophfenics
may have been due to external factors such as hospitalization
rather than the schizophrenic process. This has pointed to the
possible involvement of higher levels of thought processes.

The possibility of encoding differences is suggested by sev-
eral results reported in the literature. For example, Pavy (1968)
has reviewed several studieé of schizophrenia and noted free
association differences between schizophrenics and normals. Hirsch
(1971) suggested that schizophrenics are more susceptible to
interference, and Smith (1969) reported a short-term memory
_-deficit for schizophrenics as compared to normals. These differ-
ences have usually been attributed to schizophrenics having a
general deficit in attention. However, they may also point to
encoding difficulties,

Bower (1967), Underwood (1969), and Wickens (1972)
have suggested that a memory trace is encoded along various di-

mensions. This encoding process aids in the discrimination of



words from each other and thus assists in the retrieval of ma-
terial, It is this multiply-encoded memory trace which makes up
the meaning of a word. Thus, many cf the differences reported in
‘the literature between schizophrenics and normals may be viewed
in the light of possible schizophrenic/normal differences in
encoding.

The major purpose of the present study was the investiggtion
of encoding differences as one possible basis for the psycho-
logical deficit in schizophrenia.‘ A secondary purpose was to
assess the applicability of using a particular encoding technique
(that of Wickens) with a schizophrenic population. This
has been a primary techniqué in verbal learning research, but
has not previously been used with schizophrenics. In the next
section, we begin our review with a discussion of the literature
on schizophrenia. This is follewed by a discussion of recent inno-
vations in the approach to memory, Finally, the possibilivy of en-
coding problems is reviewed and an experiment on differential schizo-
phrenic/normal encoding is outlined.

SCHIZOPHRENIA AS A THOUGHT DISORDER -
Recently, there has been considerable criticism of the use of

the term "schizophrenic". It has been shown to have different




meanings to different mental health professionals (Fitzgibbons

and Shearn, 1972; Shearn and Whitaker, 1969), some of whom do

not even include a thought disorder in their definition of
schizophrenia. Furthermore, subgroupings which are differentiated
on the basis of psychological symptoms have been found to be quite
unreliable for classification purposes (Maher, 1966; Zigler and
 Phillips, 1961). For example, paranoid schizophrenics were con-
sidered to have delusions as their primary feature and catatonic
schizophrenics to have a motor disorder as their primary feature,
Since these classifications have proven to be unreliable, most

of the recent research on schizophrenia has indicated the impor-
tance of differentiating schizophrenics along various other di-
mensions in order to reduce the variance in results which has
been obtained with this population.

One dimension which was found to be particularly impori-
ant and useful was that of general adjustment {Buss and Lang,
19653 Johannsen, Friedman, Leitschuh, and Ammons, 1963; Maher,
1966; Ralph and McCarthy, 1947; and Silverman, 1964). This di-
mension dichotomizes patients according to process and reac—
tive types. Process schizophrenia is associated with a heredity
risk, insidious onset, and a poor prognosis, whéreas reactive

schizophrenia is associated with good heredity, sudden onset, and



a good ﬁrognosis (Kantor, Wallner, and Winder, 1953). A dis-
tinction between good and bad premorbid adjustment in schizo-
phrenia‘is'ofﬁen ﬁade, but this seems to take into account the
same factors of general adjustment as the process—-reactive dimen-
sion. Thus the two dimensions are often used interchangeably
(Johannsen, 196@). Another important dimension of schizophrenia
is the acute-chronic dimension which in current usage defines
groups according to length of hospitalization. This also seems
to have a high correlation with the two dimensions mentioned pre-
viously (Johannsen, Friedman, Leitschuh, and Ammons, 1963).

One dimension of schizophrenia apparehtly independent from these
other dimensions is paranoid-nonparanocid {Johannsen et ale., 1963).
The classificaticn of paranoid has usually been made on the basis
of traits of suspiciousness, egocentricity, self-references, and
projection of feelings of blame, as well as beliefs of persecution
and grandiosity.

These dimensions have been useful in reducing some of the
variance in results which have been obtained with the schizophrenic
population., Whenever conflicting results were reported in the
literature it often appeared to be a function of lack of control

of these dimensions (Pearl, 1963). Several studies reported



different findings for these dimensions thus attesting to their
usefulness. These studies have also produced data indicating
the nature of these group differences. Sturm (1969) found
differences between acute and chronic groups in their attention
errors while DeWolfe (1971) and Moore (1971) found differences
between reactive and process schizophrenics in cognitive style and
structure. Maher (1966) and Payne (1970) concluded that it
was mainly the reactive schizophrenics who exhibited the frequent-
1y reported phenomenon of overinclusion. Along these same lines,
both Johnson (1966) and True (1966) found that reactive
schizophrenics were superior to process schizophrenics in ver-
bal abstracting ability and learning. Harrow, Adler, and Hanf
(1974) reported that process schizophrenics were more concrete
in their thinking than reactive schizophrenics. In general,
except for one study which reported no difference between pro-
cess and reactive groups on ability to shift set (Cancro, 1969),
the overall pattern of the results was that reactive patients
(or acute, or good premorbid) demonstrated a higher level of
performance than process (or chronic, or poor premorbid) patients
on cognitive tasks.

As previously mentioned, the paranoid-nonparanoid claésifi-

cation of schizophrenia has obtained a great deal of support as an



independent and useful dimension for categorizing schizophrenicse.
Paranoid schiagphrenics have usually been found to show less
evidence of psychological deficit and thought disorder than other-~
groups. Kincaid (196L), Orgel (1956), and Rieger and Freedman
(1970) reported a higher type of memory organization for paranoid
schizophrenics as compared to nonparanoid schizophrenics. In
addition, Bassos (1973) found that paranoids had different cog-
nitive styles and Shaw (1961) found that paranoids scored higher
on the Wechsler Memory Scale., The conclusion which seems to be
varranted from these studies is that the thought processes of the
paranoid schizophrenics are different from those of the non-
paranoid schizophrenics. Thus, there has been considerable con-
troversy for over a hundred years as to whether paranoids should
be included as schizophrenics or whether they should be consider—
ed a separate class of psychosis (Buss, 1966). Studies such as
" these have suggested the importance of at least distinguishing these
’dimensions in research with schizophrenics,

Although groups of schizophrenics have been differentiated,
“they are still considered to have the underlying commonality of a
thought disorder (Payne, 1970) with further distinctions with-

in the schizophrenic category made on the basis of the different



forms this cognitive disturbance may take (Moore, 1971).
Thought disorder has long been considered to be the primary and
essential characteristic of schizophrenia with other character-
istics being secondary manifestations (Bleuler, 1950).

Today this view is still held even with the focus on clearly de-
fined subgroups rather than the global term "schizophrenia".
Cancro (1968) and Schorer (1968) typify this view in advo-
cating a thought disorder as a solid basis for a diagnosis of
schizophrenia. Arieti (1965) felt that the schizophrenic
primarily had disordered thinking and that this in turn pre-
vented him from becoming socialized. The nature of these
difficulties that schizophrenics seem to have in common have
been épecified in the following section.

Studies of the psycholegical deficit in schizophrenia

Schizophrenics have long been shown to experience difficul-
ties on a wide variety of cognitive and intellectual tasks.
Studies of the psychological deficit in schizophrenia have been
carried out in an attempt to develop a theory of the deficit and
therefore of schiiophrenia. Since excellent reviews of these
studies are available (Bafker, 19743 Buss and Lang, 1965; Hemsley,

1975; Lang and Buss, 1965; and Maher, 1966), what is presented-



here is a genefal review of some of the major findings as
well as the research published since these reviews appeared.
Using extremely broad overall categories, research on the psycho-
logical deficit in schizophrenia is divided into two groups of
studies. The first group of studies focuses on social-motivation-
al factors end drive (or arousal), while the second group examines
such related concepts as association, set, and communication.
Studies which focus on social-motivational factors have
hypothesized that schizophrenia is an increased (or decreased)
drive state, or that schizophrenics are more sensitive to social
stimuli, than normals. Generally, the research based upon drive
as being central to schizophrenia (e.g., Mednick, 1959) has had
negative results (e.g., Streiner, 1969). However, there has
been some support for the social sensitivity theory. Stilson,
Walsmith, and Penn (1971) compared schizophrerics, nonschizophrenic
psychiatric patients, and hospital employees on their ability to
process information. The results iﬁdicated a differential task
performance between the groups as the schizophrenics were less
able to process the information when the content of the task was
human as compared to when it was abstract. This suggested that

" the performance of schizophrenics may have been more impaired by
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social stimuli than that of other groups. ILaxer (1967) found

that schizophrenics rated social stimuli such as "my mother" lower
than nonschizephrenic psychiatric patients. Duke and Mullens
(1973) showed that chronic schizophrenics preferred greater dis-
tance from others than either the normals or other psychiatric
groups did. Although these studies suggested that social sensitivity
may be implicated in schizophrenia, it is important to keep in
mind that this may be a secondary effect due to the severe degree
of psychopathology present in schizophrenia. Thus, these studies
should not necéssarily be interpreted as suggesting a social basis
as a cause of schizophrenia. In addition, several studies have
produced negative results in finding a social basis for schizo-
phrenia (Sterne, 1967; Tolor, 1970).

The second major group of s£udies are those which focused on
association, set, and communication difficulties és a possible
basis for schizophrenia., This is an information processing
approach to schizophrenia since the deficit is considered to be
in this aspect of cognitive function. The results of these studies
have been positive and most of this research has beén linked to a
general interference theory of the deficit. General interference
effects have been shown in communication, association, and in

the maintaining and shifting of set. These effects were confirmed
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by several other studies. Schizophrenics were more distractible
(Blum, Iivingston, and Shader, 1969; Gellens, 1972; McGhie,
Chapman, and lawson, 1965), unable tc maintain a set (Waldman,
1969), and had problems in communication (Suchotliff, 1970).
Barker (1974) is in agreement with an information processing
view of the schizophrenic psychological deficit. He suggested
that some of this deficit can be accounted for by a dysfunctional
retrieval process. His study is of particular interest because
most information precessing research in schizophrenia has focused
only on input factors. Barker studied 48 schizophrenics and 48
controls under conditions of cued and non-cued recall. The

; schizophrenics were able to ipcrease their recall to the level
of the normals when provided with retrieval cues. This suggested
a dysfunctional retrieval mechanism since the items were avail-
able in storage but they could not be retrieved. Generally, the
nature of all the above difficulties seemed to indicate that the
échizophrenics were particularly susceptible to interference.
Thus it is important at this point to clarify what is meant by
the term "interference".

~ Interference Theory of Schizophrenia

In the verbal learning literature the concept of interference has

long been used and may refer to specific or general (not so speci-
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fiable) interference. Although most of the literature refers

to specific interference, the nonspecific sources of extra-—
experimental interference (Keppel, 1968) also appear to play a
large role. The interference theory of schizophrenia (Buss and
lang, 1965) posits fairly general interference effects for schizo-
phrenics. This theory suggests that a schizophrenic's ongoing
response tendencies suffer interference from external cues and
from internal stimuli which consist of deviant thoughts and associ-
ations. These act as distractors and cause the schizophrenic's
associations -to deteriorate. If schizophrenics do have external
and internal cues interfering, this could cause a deficit through-
out the information processing system that might involve input,
storage, and retrieval. Although most statements of interference
theory have included the notion of schizophrenics having deviant
associations which act as distractors, it may be the ability to
reject associations (e.ge, Smith, 1970) that is not functioning
properly. It is difficult to determine which of these is the
cause of interference particularly since there are some studies
“which have indicated that the associations of schizophrenics are -
deviant (Piercy, 1970; Shimkunas, 1972) and some studies which
have indicated that they are not (Fuller and Kates, 1969; O'Brian

and Weingartner, 1970; Smith, 1970).



13

There is literature to suggest that schizophrenics also
show greater specific interference effects than normals. Hirsch
(1971) and Kausler, lair, and Malsumoto (1964) used A-Br and
A-C interference paradigms compared to a C-D control paradigm
and found that the schizophrenics showed more performance decrement
due to interference than the normals. Kates (1971) compared the
performance of schizophrenics and normals on the Stroop Colour—
Word Test. This is a test of intgrference proneness in which the
names of colours are printed in ink which is incongruent with the
name. Several measures of interference proneness are possible such
as errors due to dominant word-reading intrusions or the time re-
qpiréd to complete the colour-word card. The results indicated
that the schizophrenics were more prone to interference than the
‘normals. Peixotto and Rowe (1969) found greater interference
proneness for schizophrenics on the Stroop Test than for either
normals or psychoneurotics. Similar findings were reported by
Smith and Nyman (1959) whose data indicated that the more dis-
organized a patient was, the more disorganized were his responses
on'this test. |

Nachmani and Cohen (1969) used a different test which detect-
ed greater interference effects for schizophrenics than for anxiety
neurotics. They found that on both recognition and recall in a

free recall task, the schizophrenics made more intrusion errors.
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Hawks and Robinson (1971) compared chronic schizophrenics with
psychiatric nurses matched for age and intelligence, They were
presented with both relevant and irrelevant digits. The results
indicated that the schizophrenics were more affected by distraction
from the irrelevant material., Thus the evidence is quite conclusive
in showing that schizophrenics are particularly susceptible to in-
terference,

This greater interference proneness has not always shown up
on all tests. For example, Kapche (1969) used a paired-associate
task and varied the amount of response competition in different lists,
The results indicated that the performance of the schizophrenics was
inferior to that of the normals, but that normals and schizophrenics
were equally affected by the response competition. It is possible,
however, that Kapche's test was not sufficiently sensitive to
schizophrenic cognitive interference, The importance of this has
been stressed by Taylor (1971) who studied the effects of inter-
ference upon the performance of process and reactive schizophrenics.
Taylor used the digit span test which is a test of short-term
memory. JInitially he was unable to obtain results supportive of
greater interference proneness for schizorhrenics. But, by
varying the time interval between digit présentation and récall,

Taylor obtained support for the interference notion. This may
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assist us in shedding light on negative results in this area.
Taylor's research also suggested possible interference differences
between process and reactive schizophrenics. His results indicated
that it was mainly the process patients who experienced interfer-
ence.

Shimkunas (1970, 1972) and Watson (1973) have provided
a link between the interference notion and other schizophrenic
phenomena such as loss of abstracting ability. They have suggested
that this occurs in the early stages of schizophrenia and that it
gives way to idiosyncratic thought processes which lead to associ-
ative interference. Since overinclusion is basically an inability
to maintain conceptual boundaries, it would also seem possible
that there may be some relationship between overinclusion and in-
terference. Yet, overinclusion is generally found to occur in
acute/reactive schizophrenics (Maher, 1966; Weinberger and Cermak,
1973) and paranoid schizophrenics (Craig, 1971). Thus, acute/
reactive patients and paranoid patients tend to include irrelevant
material when responding to a stimulus. However, these are the
groups which have generally shown fewer interference effects.
Andreasen (197L4) suggested that overinclusion is associated with
illnesses which have a good prognosis. Thus, it is inter~m

esting to speculate about possible differences in types or causes
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of interference in the different subgroups of schizophrenia.

While there is good evidence for increased interference
of a variety of Rinds in schizophrenia, the underlying inter-
ference mechanism is not entirely clear. Since the eméhasis
of the present research is on encoding, in the following
section a model of memory is first presented, then research
that has studied encoding in the schizophrenic is dealt with
more specificéllye ‘

THE INFORMATION PROCESSING SYSTEM

It is important at this point to adopt a model of memory
which can be referred to in our discussion of encoding. In
general,’the model that the present author finds the most
clear-cut is that of Atkinson and Shiffrin (1968), This model
differentiates various stages in the memory system and there-
fore makes the flow of information fairly easy to follow. Al-
though there have been some new ideas about memory since this
model was developed, the basic model was adopted and then some
of these changes were considered,

Atkinson and Shiffrin hypothesized that material is received
into a sensory fegistef in which4it‘stays for a very short period

of time. If the material is not processed in some way it then
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decays and is lost. Attention is necessary at this stage and many
theories of the schizophrenic deficit focus on this primary level.

In the sensory register the incoming material is represented in its

original form. The next stage of the memory system is the short-term

store in which the incoming information may be transferred to a
different form. This is generally what is referred to when one
talks about the encoding of material. Material from the sensory
register is encoded into any one (or possibly even several) of

a number of codes such as auditory or linguistic. This short-term
store has a limited capacity, but the amount of material held in
this store may be increased by chunking (Miller, 1956). Chunk-
ing refers to the grouping of material into a meaningful unit

so that more information can be retained. In the short-term
store the material is held for approximately 15 to 30 seconds
but can be held longer if the subject rehearses it. DMaterial
vhich is not lost is then transferred to the long-term store
(functionally). The capacity of this store is apparently

limitless and retrieval mechanisms become important here. Inter-

- ference can occur at any point in the system and is usually great— -

est when interfering material is most similar (Kintsch, 1970).
Most of the variations on this model assume a distinction
between short-term memory and long-term memory. For example,

Tulving and Thomson (1973) have formulated the encoding speci-
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ficity hypothesis to account for much of the available data from
research on retrieval mechanisms, This hypothesis states that
specific encoding operations are performed on what is perceived
and these determine what is stored. Subsequently, that which is
stored determines which retrieval cues are effective. Basically,
this suggests that organization must occur at input in order tec be
effective. Craik and Iockhart (1972) suggested a variation of

the model which does not assume a distinction between short-term
memory and 1ong;term memory. They proposed that the concept of
memory is tied to the depth of encoding. They have postulated that
there are different levels of encoding and that deeper encoding
establishes a higher ceiling on potential memory performance, The
extent to which this potential is realized depends upon the degree
to which retrieval conditions recreate the encoding context that
uniquely specifies the target item.

There are also some new ideas about the way encoding is viewed.
Wickens (1970) talks about encoding as a fairly automatic process
of which people are often unaware. However, other investigators
are cognizant of the varied encoding schemes that people often use
in encoding (Paivio, 1969). What is obvious is that learning
and memory are very complex, rich, active processes.

With this overview of the infcrmation processing system the in-

take, storage, and output aspects of the system can be distinguished.
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The former stages are involved in the learning of material, whereas
retrieval processes are involved in memorye.
Encoding

it is apparent that encoding is an important process which
is related to word meaning, increased discrimination, and better
recall of material., Funkhouser (1968) showed subjects pictures
of familiar objects and assisted them by providing categories such
as shape, colour, class, and locus. The results indicated that the
subjects who recalled objects with reference to the same categories
by which they encoded them were superior in recall to subjects who
recalled inconsistently with encoding, and to control subjects who
had not been given categories.

Both Bower (1967) and Underwood (1969) have argued that
words are encoded along several dimensions rather than as a single
unitary trace, While each has specified some encoding dimensions,
it has been the work of Wickens (Wickens, Born, and Allen, 1963)
vhich has been most influential in suggesting a number of dimen;
sions of encoding. Wickens utilizes a release from proactive
inhibition (PI) paradigm in his study of encoding. The method
involves presenting several Peterson and Peterson (1959) short-

term memory trials in succession. Typically it has been found

that PI builds up over successive items on such short-term memory
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trials (Keppel and Underwood, 1962; Paul, 1969; Peterson and
James, 1967). Presumably the build-up of PI over trials is due
to the overlap in encoding of successive items; the more the
items overlap in encoding dimensions, the more they may interfere
with one another. PI builds up very rapidly and reaches a maxi-
mum after as few as four or five trials. Wickens has shown that
a release from PI will occur when a change is made in the pre-
dominant encoding dimension, In fact, he has argued that a shift
along a given word dimension which produces PI release indicates
a fundamental dimension along which words are encoded. Wickens
has suggested that the procedure he has developed around this
phenomenon is similar to a "projecfive technique of cognitive or-
‘ganization; a way of asking a person what classes are being
employed without requiring him to identify and label them" (1970,
Pe 3¢). He has stated further that individuals may not even be
"aware of the use of these classes.

The use of this technique has shed light on the dimensions
that people use to encode words. Most of the research that has been
‘done has used college students as subjects. ~There are a few studies
which have focused on other groups and have discovered that these
groups employed the same encoding dimensions astcollege students,
Ingle (1973) used educable mentally retarded people as subjects

and tested the dimensions of evaluation, potency, and activity with
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Wickens' procedure. The results indicated that the percentage
release was generally less for the retarded subjects than for the
normal subjects, but that it was still significant. Tiius the re-
tarded subjects seemed to be using the same dimensions. Flowers
(1973) used Wickens® procedure with groups of aphasic, brain-
damaged nonaphasic, and normal subjects. He found that PI and re-
lease from PI operated to the same degree in aphasic subjects as in
normal subjects.

Recently, a fair bit of research has been done using children
as subjects to study the development of their encoding ability.
Most studies have reported that the procedure can be used even with
fairly young children. Cann, Liberty, Shafton, and Ornstein (1973)
used children eight years of age and got release when switching
between digits and consonants. Cermak, Sagotsky, and Mosher
(1972) found that sixth graders used the evaluative dimension
for encoding whereas second and fourth graders did not. Kail
and Schroll (1973) found that blder children used evaluation
and taxonomic category whereas younger children used taxonomic
category but did nct yet use evaluation. Zinober, Cermak, Cermak, -
and Dickerson (1975) found that the more cbscure dimensions
such as phenemic class and sense impressions produced feleése only -

for college students but that less obscure dimensions such as



taxonomic category produced release for third graders, fourth
graders, and college students.

Smotherzill (1973) questioned whether Wickens' procedure is
valid for young children., He suggested that this technique has not
been demonstrated with second graders, and that the conclusion of
Cermak, Sagotsky, and Mosher (1972) is not valid. In the Cermak
et al., study the sixth graders showed both the build-up of PI and
release, but the second graders showed neither. Thus their results
cannot be interpreted as a failure to encode, However, this does
not necessarily mean that the procedure is not valid fér young
children. For example, Hoemann, DeRosa, and Andrews (1974) used
this procedure for children as young as four and found qualitatively
similar performances to the older children.

Considerable data are available suggesting which dimensions
produce release from PI for adult subjects and which do not. Wickens
(1970) reported pafticularly high release from PI for semantic
properties such as taxonomic category and the semantic differential

dimensions. Grammatical class and the physical properties of

‘words seemed to be relatively ineffective in reducing PI. These

results have been confirmed by other research., Wickens and Clark
(1968) conducted three separate experiments using the semantic
differential dimensions. Switches from high tc low or low to high

were studied for evaluation, potency, and activity. The results
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indicated that all three dimensions were used in encoding. Turvey
(1968), Turvey and Fertig (1970), and Turvey, Fertig, and Kravetz
(1969) also reported a release in PI :for the three dimensions

of the semantic differential. In addition, their research
suggested the importance of polarity in the build-up and reduction
of PI. A word's polarity or distance from neutrality in semantic
space, is obtained by squaring and adding the evaluation, potency,
and activity scores and taking the square root of the sum (Heise,
1965), .Wickené (1972)’staﬁea thét the higheét release was ob-
tained with word-number switches while taxonomic category also pro-
duced very high release. Bird and Goodwin (1974), Goggin and
Riley (1974), Goggin and Wickens (1971), Loess (1968), Turvey,
Cremins, and Lombardo (1969) all suggested the importance of the
dimension of taxonomic category in encoding. McIntyre, Stojak,
and Mostoway (1973) provided further evidence for the power-
fulness of taxonomic category in both short-term memory and free
.recall. These authors asked subjects in a free recall situation
to sort words into conceptual categories. These categories were
then used in the release from PI procedurs to see if release would
occur for them. Release did occur and this provided some evidence
 for the same encoding dimensions being used in short-term memory as
in free recall. Kroes and Libby (1971) have also lent support to

the notion that dimensions which have 