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CHAPTER I
INTRODUCTION
In this first chapter the major areas of interest to
this investigation are developed and the hypotheses delineated.

The first two sections of the chapter review

some directions in the literature on schizophrenic cognition
and describe the investigation's general viewpoints regarding psychopathological cognitive functioning.

Brunswik's

lens model of behavior, which is the basic conceptual and
analytical framework employed, is described next.

Following

this, the rationales for two major areas of interest, the
influence of feedback parameters and the important distinctions of schizophrenic diagnostic subtypes, will be employed.
The hypotheses conclude the chapter by merging the various
theoretical, clinical and empirical directions into expectations for the study.
The investigation to be reported here attempts to
demonstrate the usefulness of several developments in the
Brunswikian framework for the study of schizophrenic cognition.

The purpose in doing so is to, in some manner, con-

tribute to our understanding of those persons we term
"schizophrenic."

General Theoretical Background
The study of the patterns of behavior labeled as
schizophrenia has long been a focus for the mental health
professions.

This psychiatric category encompasses a

highly heterogeneous group of people who vary widely in
genetic background, physiological and biochemical processes,
psychological characteristics, patterns of social interaction, and symptomatology.

In view of this heterogeneity,

a number of investigators have expressed the need for a
more precise taxonomy of schizophrenia (Bellak, 1948;
Bleuler, 1950; Freudenberg & Robertson, 1956; King, 1954;
Thorne, 1953; Weiner, 1958; Zigler & Phillips, 1961).
Efforts aimed at further differentiation have been made
(Weiner, 1958), and several important reviews have indicated
that certain characteristics of the syndrome may be isolated
across various testing techniques (Buss & Lang, 1965; Lang &
Buss, 1965; Silverman, 1964b).

At the same time, even with

an abundance of clinical, theoretical, and empirical data,
there remains a good deal of speculation regarding the
specific nature of this thinking disorder.
Within the past few decades a number of conceptualizations of schizophrenia have stressed the presence of what
Wishner (1955, 1962) calls a general decrease in efficiency
—with efficiency being defined as the ratio of focused to

diffuse activity.

Bleuler (1950), in centering upon the

basic symptom of an association disturbance, was one of the
first to point to the loss of cognitive efficiency.

He sug-

gested that schizophrenic associations lose their continuity
because the thoughts are not related and directed by any
unifying concept of purpose or goal.

In fact, his proposal

that many schizophrenic symptoms (e.g., bizarre

ideas,

hallucinations, delusions, fragmented thinking) were only
elaborations of, and secondary to, the fundamental disturbance in association has gained recent support (Lang & Buss,
1965).

Response

interference theory has also stressed the

importance of the schizophrenic's loss of cognitive efficiency (Cameron, 1938; Cameron & Margaret, 1951; Chapman,
1956; Chapman, 1961; Chapman & Taylor, 1957; Faibish, 1961;
Fey, 1951; Lang & Luoto, 1962; Lester, 1960; Venables, 1965;
Weckowicz, 1960; Zaslow, 1950).

In developing the fundamen-

tal hypotheses of attention disturbances and overinclusive
thinking, this viewpoint has held that the schizophrenic is
handicapped in the performance of a wide variety of response
measures due to an inability to inhibit or control responses
—not only to inappropriate external stimuli but also to
extraneous thoughts and associations that may divert his
attention.

In a review of the evidence supporting inter-

ference theory, Lang and Buss 1965) conclude:
The associations of schizophrenics are idiosyncratic
and deviant, and they deteriorate performance because

they serve as distractors. Schizophrenics have difficulty in maintaining a set over time, in shifting a
set when it is necessary, in instructing themselves
and in pacing themselves, and generally in performing
efficiently, in Wishner's sense (1955). These difficulties are pervasive, occurring over a wide range of
perceptual, motor, and cognitive tasks. In brief,
interference theory, as a broad explanation of schizophrenic deficit, has clearly been supported by
research findings and appears to be the only theory
comprehensive enough to account for what is known, (p.
97)
These facts suggest that an important focus for research
in schizophrenia would be that aspect of cognitive functioning in which the initiation of responses to selected stimuli
and the inhibition of inappropriate responses are involved.
Much of the evidence indicates that the nature of the
schizophrenic deficit is due to the fact that responses to
appropriate stimuli seem to be blocked by the intrusion of
external and associative stimuli—intrusions which are
apparently controlled by normal subjects. Although such
suggested research directions appear to be emerging, the
delineation of the specific nature of such response deficits
remains to be developed.

Most psychological studies pertain-

ing to schizophrenia simply report again and again that the
subjects are sicker or perform less adequately on a wide
variety of experimental tasks.

In addition, there have

been few efforts to group the variety of empirical findings
into an adequate conceptual framework (Cromwell, 1972;
Jackson, 1960).

The purpose of the present investigation

is to utilize a theoretical and methodological framework
which may help in the study and understanding of schizophrenic cognition.

One aspect of such a framework develops

the notion that a deficit in what is termed "cognitive control" may be of importance in further explaining the nature
of this thinking disorder.
The general position taken here with regard to the cognitive functioning of the human organism is the same as that
stated by Sarbin, Taft, and Bailey (1960):
The cognitive achievements of the organism in terms
of the functional efficiency with which it deals with
the ecology may be assessed in terms of the degree of
proportionality between the organizations of points in
in the cognitive and the ecological spaces. The
greater the degree of proportionality that exists between the two spaces the more likely it is that cognitive activities and behavior based on them will be
adequate for efficient functioning of the organism in
the ecology, (p. 117)
It follows from this that if there exists sufficient discrepancy between the "cognitive and ecological spaces," confusion is manifested.

Such states of confusion, if great

enough, are what typically, and even necessarily, designate
such severe psychopathological states as schizophrenia.

As

Davis (1968) notes, such confusion implies that a person has
failed, "to develop the degree of cognitive consistency that
is essential for participation in the society" (p. 328).
In accordance with the above viewpoints, then, the
present study seeks to investigate the nature of this

cognitive inefficiency in schizophrenia.

Rodnick (1968),

aptly points up the fundamental nature of such a cognitive
research focus:
Since the primary clinical attributes of schizophrenia are manifested cognitively as dysfunctions
of thinking, attending, or perceiving, almost every
psychological experiment with schizophrenics is in
some respects a study involving cognitive processes.
This is so even though the research objectives, the
experimental hypotheses, or the underlying conceptual
framework may be expressed in non-cognitive terms,
(p. 177)
The Concept of Cognitive Control
Conceptually, the hypothesis of a schizophrenic "cognitive control" deficit is developed here as a general framework which may serve to integrate much of the theoretical,
empirical, and clinical literature on the nature of this
thought disorder.

The term itself may be conceived, at

this point, to imply the consistent and effective utilization of the diffuse cognitive material which is available
to a person.

The next section of this chapter will eluci-

date the analytical details of this concept.

Clinically,

the support and development of the notion of cognitive control deficits comes from diverse sources.

For example, the

psychiatric descriptions of dissociation, derailment, irrelevance, perseveration, loose associations, fragmented thinking, hallucinations, hypermnesia, etc., may all be
translated into a framework which emphasizes the efficient

application or employment of cognitive material.

A number

of authors have also referred to clinical pictures which
emphasize the schizophrenics' loss of cognitive efficiency.
Arieti (1961), in his observations of schizophrenic perceptual phenomena, also notes that very regressed patients
or acutely ill patients perceive integrated stimulus patterns, not as unities, but rather in an extraordinarily
nonintegrated fashion.
Bleuler (1951) focuses upon the loosening of the associative function and the resulting disruption in the continuity of personality.

In describing such associational

disturbances he says:
In turn, ideas may come into play that have little or
no connection to the main idea; and should have been
excluded from the train of thought. Thereby, thinking
is rendered incoherent, bizarre, incorrect, and abrupt.
At times all threads fail, and the train of thought is
arrested; after such blocking, ideas lacking any recognizable connection to previous ones may emerge, (p.
596-7)
Meehl (1962) has supported Bleuler's original position
with the proposal that "cognitive slippage" represents the
most salient characteristic of schizophrenia.
McGhie and Chapman (1961) provide the following clinical example offered by a schizophrenic:
My trouble is that I've got too many thoughts. You
might think about something, let's say that ashtray
and just think, ohl yes, that's for putting my cigarette in, but I would think of a dozen different
things connected with it at the same time. (p. 108)
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In an early study which presented evidence contrary to
Goldstein's (1942, 1946; Goldstein & Scheerer, 1941) notions
of a loss of abstract reasoning in schizophrenia, Cameron
(1939) also closely alludes to some of the basic formulations of cognitive control:
The single most striking characteristic of our
schizophrenic patients' attempts at solution was their
inability to maintain adequate boundaries. Faced with
this definite, arbitrary task they could neither restrict themselves to its limits, nor keep other material from intruding. The immediate perceptual field,
the patient's thinking about absent things and events,
material derived from his personal preoccupations-all might become worked into the problem itself, and
so inextricably as to make the solution depend upon
extraneous conditions that could not possibly be confined to a single frame of reference, (p. 267)
Specific empirical reference to the general term of
"cognitive control" first appears in the work of researchers
at Menninger Foundation (Gardner, 1961; Gardner, Holzman,
Klein, Linton & Spence, 1959; Gardner, Jackson, & Messick,
1960; Gardner & Long, 1962a) and at New York University
(Klein, 1954, 1958).

Cognitive control principals, as de-

veloped by these models, refer to various characteriological
response dispositions which serve ego functions of organizing percepts, ideas, memories, and sensations.

Although

these concepts have played a leading role in linking psychoanalytic ideas to laboratory research, they do not encompass
the notion of cognitive control developed in the present investigation.

They do share, however—along with those

conceptualizations of Cameron, Bleuler and others cited
above—an

interest with a loss of efficiency in the cogni-

tive system.

The neo-analytic view of cognitive controls

has been used in several studies of schizophrenic response
dispositions (e.g., Israel, 1966; Raush, 1952; Hartman,
1962).

Ratna and Murthy (1970), for example found that on

a series of cognitive tasks, schizophrenics—as compared to
normals—showed significantly more leveling, constriction,
and field dependence.

Silverman (1964a, 1964b, 1967) has

expanded this same conceptual framework in his study of the
perceptual styles and attentional deficits within the various diagnostic subgroups of schizophrenia.

As Gillis and

Davis (1973) point out, however, such developments, while
being quite useful, are derived almost entirely from perceptual studies.

As such, these data add only a partial expla-

nation of the possible "cognitive consequences" of such
perceptual response dispositions.

Furthermore, it can be

argued that a serious limitation of this research has been
its failure to represent more closely the typical cognitive
situations confronting a subject—the measurement of a particular cognitive ability doing little to tell us the nature
of the strategy a person may adopt or how he may go about
balancing his cognitive processes (Wachtel, 1972) . In light
of these limitations, one focus of this investigation will
be ascertaining to what degree the paranoid schizophrenic's
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extensive scanning and field articulation responsiveness
relate with various aspects of his resultant cognitive
adjustments.
In a quite different though related research vein, a
number of investigators (i.e., DuCharme, 1970; Edwards,
1968; Messick & Campos, 1972; Peterson, DuCharme, & Edwards,
1968; Wheeler & Beech, 1968) have focused upon the manner
in which humans process information in making decisions.
These studies have found that normal individuals tend to
revise their opinions or subjective probabilities to a lesser
degree than would be expected of an optimal information processing system.

Explanations of such conservatism have

focused on misuse of the Bayesian process, misinterpretation
of the data, artificiality of situation, response
the lack of appropriate information.

bias, and

Although these findings

do not specifically refer to a notion of cognitive control
as developed in the present investigation, the inefficient
revision of subjective probabilities is certainly analogous
to a concept which emphasizes the efficient utilization of
available cognitive data.
The most comprehensive program of research involving
the concept of cognitive control has been recently developed
by Hammond and his associates (Brehmer, 1971; Brehmer &
Qvarnstrom, 1973; Deane, Hammond & Summers, 1972; Dudycha
& Naylor, 1966; Goldberg, 1970; Hammond, 1971; Hammond &

11
Summers, 1972), with studies relating to performance in
tasks involving social judgment and interpersonal learning.
A most important development in these studies has been the
demonstration that in certain cognitive tasks, overall learning may be statistically analyzed in terms of two separate
and independent components—those of acquisition and application of knowledge.

The basic point of such formulations

is that the effective utilization or cognitive control of
cognitive material may not necessarily accompany the acquistion of knowledge about such material.

Previous to these

developments, there existed no viable methodology to differentiate between what one knows and how effectively one implements that knowledge.

In effect, this model provides for

a meaningful breakdown of important cognitive processes into
components permitting quantitative specificity.

Although

such a framework has proven most successful in understanding
such processes in normals (Hammond & Summers, 1972) , its use
in determining sources of cognitive dysfunction has not been
heretofore undertaken.
The Lens Model
Before further developing the remaining focal problems
for this investigation, a more detailed presentation of the
above framework and the applications it provides is necessary.

This explanation will serve to briefly introduce
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Brunswik's lens model.

No effort will be made to describe

fully the Brunswikian approach, a more complete explication
of this psychology having been accomplished elsewhere (i.e.,
Allport, 1955; Hammond, 1965; Postman & Tolman, 1959).
Rather the concern will be with developing the analytical
and conceptual importance of cognitive control and knowledge.
Fundamental to this investigation's treatment of these
two cognitive processes is a framework developed for studying behavior in multiple-cue probability learning (MCPL)
tasks.

The examination of such learning has typically fol-

lowed the conceptualizations of Brunswik (1956) as implemented in techniques developed by Hammond (1966, 1971;
Hammond, Hursch, & Todd, 1964; Hammond & Joyce, 1975;
Hammond & Summers, 1972; Hammond, Wilkins, & Todd, 1966;
Hursch, Hammond, & Hursch, 1964).

Brunswik's description

of the functioning and interrelationship of the environment
and the organismic system is best illustrated by his lens
model.

In describing this approach, Brunswik notes that:

The general pattern of the mediational strategy of the
organism is predicted upon the limited ecological
validity or trustworthiness of cues . . . this forces
a probabilistic strategy upon the organism. To improve its bet it must accumulate and combine cues
. . . Hence the lens-like model . . . which may be
taken to represent the basic unit of psychological
functioning. (1955, p. 20)
The lens model thus provides a methodological approach in
which these interactive systems—the ecology and the
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organism's cognitive representation of it—may be adequately
studied.

The paradigm is illustrated in Figure 1.

Funda-

mental aspects of this paradigm include (a) a criterion
(distal) variable which is to be inferred by a subject from
(b) several cues having uncertain relationships with this
criterion.

The left side of the model (R ) represents the

ecological system, and describes the relation
cues and the distal variable.

between the

The right side of the model

(R ) represents the organismic system and describes the
relation between the cues and the responses of the organism.
According to Brunswik, the ecological system is characterized by uncertainty where cues have a probabilistic relationship to the distal variable (ecological validity) and to the
organismic system (cue utilization).

The organism thus uses

the information provided by the cues in its adjustment
(functionalism) to the environment.

Because both the eco-

logical and the organismic systems involve a criterion—
distal variable (Y ) , and response (Y ) respectively, and
because several variables (cues) are correlated in various
amounts with both distal variable and response, the use of
multiple correlation methods may be applied to the analysis
of the two systems interacting.

The lens model equation

which specifies the relations between the cue validities and
cue dependencies was introduced by Hursch, Hammond, and
Hursch (1964), and has been modified in various ways
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Achievement (r )
a

Subject's
Estimate

Distal
Variable

Ecological
Validities
(Re , i )

Figure 1.

Cue
Utilization
(Rg.i)

Cues (X.)

Brunswik's l e n s model
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subsequently (Bjorkman, 1967; Dudycha & Naylor, 1966;
Rozeboom, 1971; Tucker, 1964).

This equation has been suc-

cessfully applied in the analysis of data within three main
domains:

studies of clinical inference (Dana & Cocking,

1968; Hammond, et al., 1964; Newton, 1965; Nystedt &
Magnusson, 1972); multiple cue probability learning experiments (Brehmer, 1969a; Dudycha & Naylor, 1966; Gillis, 1969b;
Hammond & Summers, 1965; Naylor & Schenck, 1968; Summers &
Hammond, 1966); and interpersonal learning and cognitive
conflict studies (Brehmer, 1969b, 1969c, 1969d; Gillis,
1975; Hammond, 1973; Hammond, et al., 1966).

Tucker's

(1964) development of this equation will be used here.

It

reads as follows:

xFV^ \^ I ^^

r = GR R^ = C ^
a
e s
^
where

e

'^ s

ra = the correlation between Y_
e and Y&;
G = the correlation between the linear prediction of
Y and Y from the cue values;
e
s
R = the multiple correlation between the cues and Y^;
R
C

s

= the multiple correlation between the cues and Y ;
= the correlation between the variance in the task
system and the subject's judgmental system which
is unaccounted for by the linear component G.

When the systematic variance in the criterion can be
accounted for by a linear function of the cue values, the
contribution of the second term on the right-hand side of

16
the above equation is negligible.

The above equation then

reduces to
r,
a = GR eR s
This equation makes the distinction between knowledge and
cognitive control most apparent.

Therefore, each term is

discussed separately below.
r

(achievement):

This term measures overall perfor-

mance; specifically, r^ represents the covariation of the
a
subject's judgments (Y ) with the criterion (Y ).
G (knowledge):

This term measures the extent to which

the subject has correctly detected properties of the task.
It shows the degree to which the relation between weights
given to the cues by the subject matches the relation between weights for the cues in the task.

Specifically, this

term reflects the covariation between the least-squares prediction of the criterion (Y ) and the least-squares predlction of the subject's judgments (Y ) from the cues.

When

the systematic task variance can be identified and represented in a regression equation, G denotes the degree to
which the subject's cognitive system is isomorphic with the
task system independent of uncertainty in the task system
(R^)
e or control in the subject's response system (R") .
Isomorphism as used here does not, of course, imply
identity; G may reach unity, as it should, when the regression
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coefficients in the task system and the subject's cognitive
system are proportional (Castellan, 1971).
Rg (task uncertainty):

This term measures the predict-

ability of the criterion (Y^) from the cues (X.) in the task
system.

It sets a limit on the extent to which achievement

(r^)
a may occur, even if knowledge (G) and control (R„)
s are
perfect (Hursch et al., 1964, also Hammond, Hursch, & Todd,
1964, discuss the limits of achievement under conditions of
uncertainty).
rlmenter.

R

of course, may be determined by the expe-

Brehmer (1973a) differentiates this predictabil-

ity by terming "deterministic" tasks where the multiple
2
correlation between the cues and the criterion (R ) equals
2
unity.

Other conditions (i.e., where R

"probabilistic."

<1.00) are termed

For example, these latter tasks may be

construed by the addition of a randomly selected number
from the set-2, -1, 0, 1, and 2, to the criterion values
used in the deterministic conditions.
R

(cognitive control) : This shows the subject?s cons —

sistency in utilizing a prediction stragegy.

The term

measures the extent to which the subject controls the execution of his knowledge of the task and indicates the
predictability of the subject's response (Y^) from the cues
(X.). It is important to note that cognitive control (R )
1
^
is statistically independent of G. This means that even
should G reach unity, indicating perfect knowledge, if R
s
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is less than unity, indicating imperfect cognitive control
of this knowledge, overall performance would be less than
the limit of achievement (R ) would allow.
s

Conversely, R
-^
s

might equal 1.00, thus indicating that the perfectly controlled cognitive system was not appropriate to the task
system, thus preventing overall achievement (r ) from
a
reaching its upper limit (R ) .
Two subjects. then. couldI have the same overall iachieve'
ment index (r^) for different reasons; one becau se of perfeet knowledge (G = 1..00) but imperfect control (R3<1 .00)
and ithe other because of perfect control. (R3 = 1 .00) , but
imperfect knowledge (G<1.00).
The lens model equation demonstrates that cognitive
achievement is a function of the statistical properties of
the environment (R ) , as well as the statistical properties
of the subjects' response system (R_), the extent to which
the linear weightings of the two systems match one another
(G), and the extent to which nonlinear variance of one
system is correlated with nonlinear variance of the other
(C).

Moreover, the quantitative separation of the knowledge

(G) and cognitive control (R^) provide a most promising
framework for investigating the cognitive functions of
schizophrenics.

One hypothesis to be developed here is that

the extreme forms of cognitive dysfunction evidenced by two
diagnostic subgroups of schizophrenia will be systematically
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and differentially related to these distinct cognitive
processes.
In addition to the importance of the above distinctions,
the employment here of a MCPL framework is important for at
least three reasons.

Foremost among these is that some psy-

chologists, notably Brunswik (1952, 1955, 1956), have emphasized that such tasks represent the essentials of a broad
range of the inference situations one encounters in everyday
living.

That is, most persons function in situations that

are both uncertain and involve a multiplicity of cues.

The

most frequent judgments are necessarily based on a wide
range of indicants, no one of which has a univoeal relationship with a distal variable.

If, as Gillis (1969a) has

suggested, some people, namely schizophrenics, are unable
to achieve a cognitive balance, it is precisely in such
multiple-cue probabilistic situations they have failed.
Therefore, it appears that it is within such representative
contexts that the specific nature of these failures may be
most clearly determined.

Furthermore, this representative-

ness, or rather the lack of it, has been a serious drawback
to the meaningfulness of most other studies with this psychopathological population (Gillis, 1971).
Second, several studies by Gillis and his associates
(i.e., Davis, Evans & Gillis, 1969; Gillis, 1969a, 1969b,
1971, 1975; Gillis & Davis, 1973; Gillis, Stewart, & Gritz,
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1975) have demonstrated the feasibility and usefulness of
utilizing Brunswik's lens model and the MCPL framework in
the investigation of cognitive dysfunction.

As Gillis

(1969a) has further pointed out, this paradigm also permits
the selection of a wide variety of "cues" which can be made
understandable and interesting to subjects.

This itself is

no mean accomplishment, given the questionable motivation
of schizophrenics to perform in many experimental situations
(Shakow, 1963) .
Third, the use of this methodological framework allows
the manipulation of a number of task characteristics, the
most relevant being that the uncertainty associated with
each cue can be varied by creating differential cue validities (Brehmer, 1973b; Brehmer & Lindberg, 1970; Hammond &
Summers, 1972; Knowles, Hammond, Stewart, & Summers, 1971,
1972; Naylor & Clark, 1968; Summers, 1969; Summers & Hammond,
1966; Uhl, 1963) .
In summary, the overall lens model paradigm .provides an
established research framework which is both quantitatively
and theoretically sophisticated.

Furthermore, this model's

applicability for research in schizophrenia is not only
viable and timely, it also appears that the concepts of
cognitive control and knowledge may now be further developed
to understand the specific nature of such cognitive
inefficiency.
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The Influence of Differential Feedback
on Cognitive Processes
One of the important concurrent developments pertaining
to cognitive control and knowledge has been the investigation of the effects of various feedback parameters upon
these processes.

The interest in exploring such parameters

has been stimulated by the fact that outcome or responseoriented feedback, "has been virtually the only form of
feedback used in studies of learning for the past 75 years"
(Hammond & Boyle, 1971, p. 110). In the typical experiment,
it is customary to expect subjects to learn by providing
them with the correct answer on every trial. As Hammond
and Summers (1972) note, however, such a tradition follows
from assumptions which cognitive theory has inherited from
trial and error and S-R theories of learning.

Recently

there has been ample demonstration that such responseoriented, outcome feedback does not provide much help for
subjects attempting to acquire and control knowledge about
the properties of complex inference tasks (Todd & Hammond,
1965).

A number of recent studies with normals have indi-

cated that outcome feedback is a slow means of learning,
that at times may be no better than no feedback at all
(Schroeder, 1972) , and may even serve to decrease overall
performance (Bonaiuto, 1973; Deane, et al., 1972, Goldberg,
1968; Hammond, 1971; Hammond & Brehmer, 1973; Hammond &
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Boyle, 1971; Hammond & Summers, 1972; Hammond, Summers, &
Deane, 1973; Todd & Hammond, 1965).

These findings, along

with those which have shown an increase in response consistency resulting from the removal of outcome feedback (Azuma
& Cronbach, 1966; Bjorkman, 1965; Brehmer & Lindberg, 1970),
demonstrate that these performance decrements may be explained by the fact that such response-oriented feedback is
actually detrimental to the development of cognitive control.
An alternative approach, more in keeping with cognitive
theory, has sought to provide feedback that contributes to
the exercise of control (Hammond & Summers, 1972; Todd &
Hammond, 1965).

Such cognitively-oriented feedback, as

developed within the lens model framework, consists of various forms of cognitive material which enables a subject not
only to perceive that his judgment is in error, but why it
is in error.

This cognitive feedback has typically provided

such information as (a) a record of the subject's overall
achievement (r ) for a given set of trials, (b) a representaa
tion of the actual cue-weights in the task (ecological
validities), (c) a representation of the cue-weights in the
subject's judgmental system (cue-utilization coefficients),
and (d) a graphical representation of the functional relation between the cues and the distal variable as well as
between the cues and the subject's judgment.
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The complex and multi-faceted nature of such cognitive
feedback has also prompted some investigators to attempt to
delineate the more important components of this type of information.

Following suggestions of Newton (1965), some

recent studies (Brehmer, 1973d; Brehmer & Qvarnstrom, 1973;
Magnusson & Nystedt, 1969; Nystedt, 1972; Nystedt &
Magnusson, 1973) have indicated that the principal component
of cognitive feedback—that is, the component which most
enhances performance—is the numerical representation of
the actual cue-weights or ecological validities.
Interactive Computer Graphics Techniques
The recent development of an interactive computer
graphics method has provided the technology to make complex,
cognitively-oriented feedback readily available (Flack &
Summers, 1971; Gillis, Stewart, & Gritz, 1975; Hammond,
1971; Hammond & Brehmer, 1973; Hammond & Summers, 1972;
Stewart & Gelberd, 1972).

With this procedure, a CDC 282

interactive display console, interfaced by long distance
telephone lines with a CDC 64 00, is used to provide such
information.

A subject can thus directly enter his judg-

ments in a MCPL task into a central computer by means of a
keyboard on the console.

The system analyzes the subject's

responses on-line so that he can periodically receive cognitive feedback.

The advantage of this program is that a
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subject can be provided a broad range of visual information
about properties of the task, as well as his own cognitive
system.

The essential characteristics of his judgmental

system are thus made explicit so that he may observe both
how he is making his judgments and how he can modify his
system to improve efficiency.
In addition to providing a technological advance for
the study of the cognitive components of human judgment,
the use of computer graphics also holds much potential for
the study of schizophrenic thinking.

Although a number of

investigators have evaluated the effects of "feedback" upon
the performance of schizophrenic subjects (Atkinson &
Robinson, 1961; Brown, 1961; Buss & Buss, 1956; Buss, Braden,
Orgel, & Buss, 1956; Buss, Weiner, & Buss, 1954; Cavanaugh,
1958; Johannsen, 1962; Koppenhaver, 1961; Leventhal, 1959;
Losen, 1961) , these studies have used only such outcome
(i.e. response-oriented) feedback as physical punishment
or reward, non-verbal and verbal rewards,and verbal censure.
The previously cited studies which have expanded the social
judgment paradigm to investigate schizophrenic thinking
(Davis, Evans, & Gillis, 1969; Gillis, 1969b, 1971, 1975;
Gillis & Davis, 1973), have similarly used only outcome
feedback.

The investigation of the influence of any sort

of cognitively-oriented feedback upon the performance of
schizophrenic subjects has been undertaken only in a series
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of preliminary studies (Gillis, Stewart, & Gritz, 1975).

A

major purpose for that exploratory effort was to ascertain
the viability of computer graphics techniques for the study
of cognitive and learning impairments.
One of the Gillis, Stewart, and Gritz (1975) studies
warrants discussion here because it involved the presentation of the full range of cognitive performance information
to nine schizophrenic subjects.

After 15 trials these sub-

jects received a record of their overall achievement; a
representation of the actual cue-weights in the task; a
representation of their own cue-utilization coefficients;
and a graphical representation, for each of three cues, of
the functional relationship between the cue values and their
own judgmental responses.

The results of this phase of the

study indicated that such feedback did not significantly
improve the performance of a schizophrenic-drug group, or
that of normal non-drug controls.

The failure of this feed-

back to improve either groups' performance is quite surprising given the results of a number of studies which have
found such information to be most helpful (Deane, Hammond &
Summers, 1972; Hammond, 1971; Hammond & Boyle, 1971; Hammond
& Summers, 1972; Todd & Hammond, 1965).

The authors attrib-

ute this finding to the fact that the performance measures
remained at such high levels under virtually all conditions
that it was difficult to adequately assess the consequences
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of feedback variations.

Their suggestions were that future

research efforts utilize tasks of sufficient complexity to
allow variations in these response measures.
Another phase of the Gillis, Stewart, and Gritz work
focuses on the effects of various feedback parameters upon
cognitive performance.

This phase is relevant to the pres-

ent investigation because it utilized three separate feedback
parameters; outcome only, task feedback only, and task-pluscognitive feedback.

Here, task feedback refers only to

information regarding the ecological validities of the cues,
while cognitive feedback refers to the provision of the
full range of information discussed previously.

The prelim-

inary results of this study are consistent with other such
feedback studies.

The outcome information did not improve

performance while the other two parameters did.

These

results suggest that, as it does for normals, cognitive
feedback may also improve schizophrenic cognitive performance.

Also important is that the Gillis, Stewart, and

Gritz study indicates that outcome information was found
to significantly deter overall performance (r^). Analysis
of the component indices of cognitive control and knowledge
demonstrated that outcome feedback significantly reduced
cognitive control but not knowledge.

These indications

are in keeping with the results of studies with normal
populations that outcome or response-oriented information

27
serves as a negative influence on consistency or cognitive
control.
Consideration of the above findings regarding the influence of feedback parameters upon cognitive performance,
and in particular upon cognitive control, focuses on another
major area of interest in this investigation.

As indicated

above, the effects of such differential feedback have only
been investigated in one preliminary study with nine schizophrenic subjects.

The present investigation represents,

therefore, the first introduction of cognitive feedback to
schizophrenic diagnostic subgroups.

Of course, the interest

in such an introduction is not only to ascertain the viability of cognitive feedback for the study of disturbed thinking, but also to determine if such information may be of
benefit in moderating schizophrenic deficits—in particular
that of cognitive control.
The Paranoid and Nonparanoid Subgroups
The established heterogeneity of schizophrenic samples
(Bleuler, 1950; Kraepelin, 1919) has long been a concern for
researchers investigating this thinking disorder.

Many of

the conflicting and inconsistent results reported in the
literature have been attributed to methodological deficiencies in which the variations among schizophrenic subgroups were ignored (Buss & Lang, 1965; Lang & Buss, 1965;
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Lothrop, 1961; McConaghy, 1960; Shakow, 1962; Ullman &
Krasner, 1969; Venables, 1964; Wynne & Singer, 1963).

In

order to ascertain the significance of differences among
these diagnostic types, and to avoid erroneous conclusions
due to sampling biases, an increasing number of researchers
are separating their schizophrenic subjects into dichotomous groups__^ (Foulds, Hope, McPherson, & Mayo, 1967; Silverman, 1964b).
Perhaps the most prevalent jo^f _ the diagnostic separations
has been that made between paranoids and other schizophrenics.

The paranoid-nonparanoid dimension has been shown

to be the only grouping independent of other schizophrenic
subtypes (Johannsen, Friedman, Leitschuh, & Ammons, 1963),
and some authors have even questioned whether the former
should be considered schizophrenic (Foulds & Owen, 1963) .
Paranoids have al^sg„been found to show less,.deficit (3roen,
1968; Payne & Hewlett, 1960), and clinically have been
observed to demonstrate "less thought disorder," and less
deterioration over time than have schizophrenics of other
subgroups (Lang & Buss, 1965; Silverman, 1967).

There now

exists a sizable body of research which indicates that important cognitive distinctions exist between these two
subtypes (Gillis & Davis, 1973; Goldberg, Schooler, &
Mattson, 1968; O'Connor, 1957; Raush, 1952; Shakow, 1963;
Voth, 1947).
/

Shakow (1962), for example, comments on the
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distractability of paranoids and nonparanoids and notes
that:
Many schizophrenics seem susceptible to chance d3>6;tractors from the environment. This is particular!
true of the hebephrenic. The paranoid, on the other
hand, is quite adept at keeping them out—apparently^
even to a greater extent than is the normal subjec(p. 9)
Silverman, in an extensive review of the literature
(1964a), and in his own investigations (1964b), relates
certain schizophrenic symptom patterns to specific styles
of cognitive functioning.

Silverman has suggested that

paranoids and nonparanoids differ with regard to the perceptual dimensions of "scanning control" and "field articu\

lation."

The first of these parameters is derived from the

observations of Piaget (1950) regarding "centration effects,"
and the research findings of Gardner and his colleagues
(Gardner, 1961; Gardner, Holzman, Klein, Linton, & Spence,
1959; Gardner, Jackson, & Messick, 1960; Gardner & Long,
1962a, 1962b).

Scanning control refers to the degree to

which stimuli are sampled from the environment.

Field-

articulation, on the other hand, is a selective dimension
of perception referring to the separation of a stimulus
field into the various salient and irrelevant cues (Gardner',
1961; Gardner, et al., 1959, 1960).

Described as such,

i

this latter construct appears related to the conceptualization of cognitive control outlined above, for it refers to
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the efficient discrimination of diverse and at times irrelevant cognitive cues.

Thus, field-articulation relates to

the effective utilization of these various salient cues as
well.

Regarding these two dimensions, Silverman (1964a)

finds that extreme scanning and/or field articulation perceptual dispositions characterize the attention response
styles of most schizophrenics.

Specifically, extensive

scanning and field-articulation responsiveness are associated with paranoid subjects.

On the other hand, non-

paranoids, including the catatonic, simple, and hebephrenic
subtypes, are characterized by minimal scanning and low
field-articulation.
One area of hypotheses in the present study suggests
that differences in cognitive behaviors will be systematically related to symptom pattern differences in paranoid
and the nonparanoid schizophrenics.

These hypotheses are

based on the notion that the extreme forms of cognitive
dysfunction observed within these two categories of psychotic persons may be differentially characterized by
their cognitive performance on two MCPL tasks.

These are

also consistent with the classical pictures of the rigid,
cautious, suspicious, and delusional paranoid as compared
with the socially withdrawn, cognitively loose, fantasy
preoccupied nonparanoid.

Several investigators (Broen,

1966; Cameron, 1951; Draguns, 1963; Lester, 1960; McReynolds,
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1960; Venables, 1964) have advanced notions regarding the
stylistic responsiveness of these schizophrenic subgroups
that are also consistent with such clinical data.

A recog-

nized limitation of these investigations, however, is that
the evidence is based entirely upon perceptual phenomena.
While it is suggested that such perceptual styles may be
systematically related to further differences in cognitive
functioning, few investigations have sought to explore this.
Noteworthy among the exceptions, however, is a study by
Gillis and Davis (1973) which evaluated the effects of
chlorpromazine and amphetamine on the cognitive performance
of paranoid and nonparanoid schizophrenics.

The methodolog-

ical framework of this study was based upon the same MCPL
paradigm described earlier.

Following Brunswik's (1956)

original distinctions between intuitive and analytical
thinking, this investigation, as have other recent MCPL
studies

(Brehmer, 1973a, 1973b; Davis, Evans, & Gillis,

1969; Gillis, 1969b, 1975; Knowles, Hammond, Stewart, &
Summers, 1972; Mumpower & Hammond, 1973), utilized tasks
that varied the manner in which linear variance was apportioned among cues.

Although there were always three dis-

tinct cues on which the subject could base his judgment,
the ecological validity of each of these differed.

For

example, in the task characterized as "narrow-focus," only
one cue had any significant predictive validity, the
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remaining
two cues having near-zero correlations with the

criterion.

Conversely, in the "wide-focus" task each of

the three cues had significant and approximately equal correlations with the criterion.

The rationale for using such a

paradigm was to evaluate the differential performance of
paranoids and nonparanoids on such tasks—particularly in
relation to the effects of psychotropic drugs. Although
these drug effects hold important implications for future
research, only the placebo groups will be discussed in the
present section.

These groups give the most direct test of

paranoid and nonparanoid cognitive differences.

The influ-

ence of the psychoactive chemicals will be discussed in the
succeeding section.
As a result of their study, Gillis and Davis (1973)
found that, as expected, nonparanoids performed significantly better than paranoids in the narrow-focus task.
• ^aiWiU.-—i.<»w

This result is consistent with the suggestions of Silverman
(1964a, 1964b), as well as others (Broen, 1966; Venables,
1964, Zahn, Rosenthal, & Shakow, 1963), that nonparanoids
are hyposcanners and are not field-articulators.

This find-

ing also indicates that such perceptual responsiveness may
well serve to further characterize even the overall cognitive functioning of the nonparanoid schizophrenic.
Another significant finding from the Gillis and Davis
(1973) study is that the nonparanoids' performance on_the
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narrow-focus task was even better (.80 compared to .71) than
that achieved by a group of college students from an earlier
study (Davis, et al., 1969).

Although these two investiga-

tions are not directly comparable, a more recent study
(Gillis, 1975) lends further support to the conclusion that
schizophrenic subgroups can be termed "cognitively impaired"
only in regard to specific task structures.

Further de-

lineating the specific nature of such cognitive impairments,
and relating these to both diagnostic subtypes of schizophrenia and particular focus situations is a primary goal
of the present investigation.
In the study by Gillis and^Davis (1973), there was.also,
an interesting finding regarding the performance of paranoid
and nonparanoid subgroups on the wide-focus task.

If, as

described above, the perceptual responsiveness of the paranoid has a cognitive analogue, it would be expected that
the paranoid would perform more adequately (at least relative to other schizophrenics) in a wide-focus task.
however, was not the case.

This,

Gillis and Davis (1973) found

no differences between these subgroups on this particular
task.

The authors explain this result by referring to the

level of difficulty associated with the wide-focus dimension
Gillis (1969b) suggests that this situation appears to be a
very difficult one for schizophrenics generally, and the
task complexity may preclude any of the subgroups from per-
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A consideration of the characteristic empirical and
clinical differences between these two diagnostic subgroups
suggests, however, an alternative explanation for this
result.

This hypothesis relates to the further breakdown

of overall achievement (r ) into the components of knowledge
(G) and cognitive control (R ) . The Gillis and Davis (1973)
study measured performance only in terms of achievement.
It remains unknown, therefore, to what extent the cognitive
inefficiency of either of these subgroups might be characterized by deficits in cognitive control or knowledge.

The

investigation of such dimensions will be a particular goal
of this study.

It is possible, as pointed out previously,

that systematic differences between these schizophrenic
subtypes—that is, paranoids exhibiting a low knowledge
index (G), with high cognitive control (R ) , and nonparanoids having deficient cognitive control but high knowledge
—could result in quite similar overall achievement indexes
(ra ). Thus, these subgroups would both perform at a level
below that of nonschizophrenics, but each of their deficits
would be attributable to quite different processes—the__nonparanoids' due to inferior cognitive control and the paranoids ' due to inferior knowledge^^
In relation to the above rationale, it can also be
further argued that the very nature of the narrow-focus task
may require more knowledge of the particular relevant cue.
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than adequate implementation or control.

Thus, performance

in the narrow-focus task, at least as compared to the widefocus, may disproportionately weigh the importance of knowledge over control.

This could be so, even though these

factors are statistically independent, if the performance
threshold for either one might vary across different tasks.
The specific resolution of this argument is not a concern
of the present investigation, although its ramifications
certainly warrant further study.

If the nonparanoids' cog-

nitive functioning is characterized by deficits of control—
and not knowledge, this would not be as evident on such
tasks.

Such a formulation is also quite in keeping with the

Gillis and Davis (1973) findings regarding thenonparanoids'
achievement (r ) adequacy in^narrow-focus situations^^ It
is also consistent with Silverman's (1964a) notions pertaining to nonparanoid perceptual styles of minimal scanning and
undifferentiated field-articulation.
The wide-focus dimension, which appears to elicit
schizophrenic performance decrements irrespective of diagnostic subgroup (Gillis & Davis, 1973), is generally
regarded as more closely resembling the typical ecology
where judgments are necessarily based on a wide range of
cues (Brunswik, 1956).

While some situations do call for

a more analytical, narrow-focus approach, the most frequently encountered situations are those calling for a wide
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scope of efficient cue utilization.

Few would argue that it

is in relation to just such everyday cognitive circumstances
that schizophrenics, as a group, have failed to cope.

Based

upon the rationale developed above, therefore, this investigation will determine if, in fact, the specific character of
such cognitive failure may systematically vary between the
diagnostic subtypes of paranoid and nonparanoid schizophrenia
Some Further Research Dimensions of
Cognitive Control
Although the major substantive goals of the investigation have been presented, two closely related research issues
have not been elaborated.

The first of these relates to the

possibility of different types of feedback affecting schizophrenic cognitive efficiency—particularly the component of
control.

The second deals with the influence of psycho-

tropic drugs.
There exists a rather diverse but certainly important
body of evidence that suggests a physiological or biochemical basis for schizophrenia.

Shakow (1963) alludes to one

of these notions when he ascribes schizophrenic deficit to:
. . . a distinct weakening of the control center that
serves the integrating and organizing function and
provides for the establishment of . . . 'generalized'
or 'major sets.' Accompanying this weakening is a
tendency for the individuated pattern . . . 'segmented' patterns—to come to the fore and become
inordinately important, (p. 302)
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In a comprehensive review of schizophrenic deficit,
Lang and Buss (1965) suggest that the ascending reticular
activating system is the neurological site of greatest relevance to the processes by which stimuli adapt out or habituate and response

competition is resolved.

E

A number of

individuals have investigated the physiological and chemical
basis of what is termed a "loss of goal-directed behavior"
in schizophrenia (Heath & Mickle, 1960; Sem-Jacobsen &
T.orkildsen, 1960; Stein & Wise, 1971; Teitelbaum & Epstein,
1962) .

This work draws from the suggestions of physiologi-

cal (Miller, 1957; Olds, 1962; Olds & Milner, 1954), histochemical (Hillarp, Fuxe, Dahlstrom, 1966), and
psychopharmacological (Poschel & Ninteman, 1963; Stein &
Seifter, 1961; Wise & Stein, 1969) animal evidence that
rewarded or goal-directed behavior is controlled by a speitm-^^"^

'•MWfST*"

cific system of norepinephrine-containing neurons in the
brain.

There is some evidence that these findings have
jji—iiai<T.^w vtr-"-•-•-'*'••*•*-"

implications for human function (Hoebel, 1971; Teitelbaum
& Epstein, 1962), and human pathology (Fish, 1961; Peckham,
1965; Rimland, 1964).

Some authors (Stein & Wise, 1971)

have therefore suggested that primary schizophrenic symptomatology—and, in particular, the "loss of goal-directed
thinking . . . may be due to a chronic and at least partially
irreversible impairment of the noradrenergic reward system"
(p. 1032) .
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The above suggestions of a neurological "control center"
and the loss of "goal-directed thinking" are important for
several reasons.

These concepts, although evolving from

divergent viewpoints, focus upon principles that are closely
analogous to the notion of cognitive control./ A loss of
goal-directed thinking and a lack of cognitive control both
broadly refer to the schizophrenic's inefficient cognitive
functioning.

The basic point of departure is, of course,

that the former has focused more upon description and delineation while the latter has centered upon etiology.

The

present investigation may contribute some important findings
for these viewpoints.

First of all, this study will deter-

mine if the concepts of inefficiency and cognitive control
hold any value for the description or even understanding
of schizophrenic thought disorder.

Secondly, if the above

is established, it may prove beneficial to ascertain whether
the introduction of differential feedback parameters may in
some manner affect these deficits.

If such an impairment

is demonstrated and it is chronic, the beneficial effects
of cognitive feedback (already established in studies with
normals) would appear to be minimal.

If, on the other hand,

cognitive or even outcome feedback serves to moderate or
even to alleviate this performance deficit, it would at
least indicate that there is some capability for cognitive
control development.

Such a finding could then be
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instrumental in developing new approaches to enhance cognitive functioning in schizophrenia.
The second and final empirical dimension which merits
some further discussion is the important influence of psychotropic drugs upon schizophrenic cognition.

Several

studies (Davis, Evans, & Gillis, 1969; Gillis, 1975; Gillis
& Davis, 1973; Gillis, Stewart, & Gritz, 1975; Goldstein,
1970; Rappaport, Silverman, Hopkins, & Hall, 1971) have
aptly demonstrated that the influence of medication upon
learning and cognitive processes cannot be ignored.

These

studies have generally shown that some drugs, particularly
the phenothiazines, impair such cognitive functions as
knowledge (G), control (R ) , associative capability, ability
to learn another person's cognitive system, and the ability
to resolve cognitive differences.

Gillis, Stewart, and

Gritz (1975) found that schizophrenics on anti-psychotic
drug regimens always performed less effectively than normal,
non-drug, controls.

It remains, unclear, however, whether

these differences were due to either drugs or psychopathology or both.

The measures of effectiveness used in this

study were the same as those to be employed in the present
investigation, overall achievement (r^) and its components,
a
cognitive control (R ) and knowledge (G). Although the
group differences reached statistical significance only for
G, the pattern of the apparent drug Influences was also
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apparent for R

and r .
s
a

It should also be noted that this

exploratory study employed only 11 schizophrenics in one
phase and 9 in another, and no differentiations were made
as to diagnostic subtype or task characteristics.

The find-

ings are congruent, however, with the general body of literature pertaining to drug influences.

Hartlage (1965)

presents an impressive body of data which suggests that
chlorpromazine impairs learning in virtually every situation
in which such effects have been assessed.

The implications

that these studies hold for future research, including the
present investigation, are twofold.

They underline the need

for appropriate experimental controls for drug influences.
Bias in subject samples, particularly within psychiatric
populations which widely receive psychotropic medication,
should be considered.

A particular effort was therefore

made in this investigation to make the diagnostic groupings
comparable in terms of the types of medications they were
receiving at the time of the study.

Also, these studies

hold implications for the interpretation and future examination of cognitive performance variables.

An example of

this may be derived from the Gillis and Davis (1973) study
previously described.

These authors found that both

amphetamine and chlorpromazine impaired performance in
narrow as well as wide-focus tasks.

This result could be

further examined in terms of cognitive knowledge and control
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Amphetamine, for example, could so enhance the attention
given to cues that the efficient utilization or control of
this information is hampered.

Chlorpromazine, on the other

hand, may so limit or narrow the available cognitive input
that general knowledge is decreased in all but the most
"narrow" of tasks.

The investigation of such dimensions

remains to be undertaken.

Although the specific exploration

of these is beyond the scope of this study, the suggestions
for present research control and for future research development are pertinent.
Hypotheses
This investigation will attempt to ascertain the viability of several developments within the Brunswikian framework for further understanding schizophrenic cognition.
Two of these developments, the separation of cognitive performance processes of control and knowledge, as well as
the assessment of differential feedback, have not been
heretofore employed in the study of schizophrenic subtypes.
A number of reasonable expectations do emerge, however,
based upon the various theoretical, clinical and empirical
lines developed above.

Four major parameters of interest

may be designated, each of which are considered in the
subsequent specification of a priori hypotheses.
It appears, first of all, that developments from the
Brunswikian framework, and in particular the lens model
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equation, may be of value in characterizing sources of cognitive inefficiency in the schizophrenias.

Specifically,

it is expected that the cognitive performance processes of
knowledge and control may prove of value in differentiating
the extreme forms of cognitive dysfunction found in paranoid
and nonparanoid schizophrenics.

In a task representative

of the typical judgmental situation, nonparanoid inefficiency is expected to be attributable to deficits in cognitive control and not knowledge, whereas the reverse is
expected for paranoids.
Another parameter, also closely related to the ones
above, deals with the expected performance of these groups
with two distinct types of task situations.

One of these

task situations requires the efficient utilization of a
narrow scope of information (narrow-focus), while the other
necessitates efficiency in employing a wide array of cues
(wide-focus).

One rationale for using such tasks was they

permitted comparisons with an earlier study of drug effects
on paranoid and nonparanoid thinking (Gillis & Davis, 1973).
It is important to again point up that the wide-focus situation more closely resembles the typical judgmental ecology
where inferences are necessarily made from a broad range of
available cues.

It is this situation in particular that

schizophrenic subgroups are expected to systematically
differ in terms of performance process deficits—primarily
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because it is here that cognitive sufficiencies are required
in both control and knowledge.

This is not expected to be

the case for narrow-focus tasks, however, where knowledge,
rather than control, appears to be more crucial.

Finally,

these two task structures also permit an evaluation of
schizophrenic cognitive processes in situations analogous
to those which prior perceptual studies had found empirically maningful.
The fourth and last major parameter of this investigation is that of feedback.

As described in the review of

literature, feedback has an important influence on cognitive
functions, particularly upon cognitive control.

It is ex-

pected that cognitive feedback will be uniformly superior
to outcome feedback in its effects upon the cognitive performance of all subjects.
There are four major areas for hypotheses.

The first

is a general hypothesis made for the feedback parameter over
all experimental conditions.

The remaining hypotheses are

concerned with the dependent measures of overall achievement (r ) , knowledge (G), and cognitive control (R^).
Within each of these three areas, predictions are made first
for the wide-focus task, and then for the narrow-focus task.
The hypotheses for these task parameter breakdowns present
the particular between-diagnostic group comparisons that
have been designated in both the review of the literature
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and in the summarization above.

Such an organization of the

hypotheses follows the format designated for the experimental design (see pp. 69-72) with the exception that no predictions are advanced for either the order or block effects.
The first hypothesis pertains to the types of differential feedback employed in the study.

A considerable

amount of empirical work has demonstrated that in complex
tasks, outcome feedback is not only a slow means of learning
(Hammond, 1971), but it may actually decrease overall performance, particularly due to its detrimental effects upon
cognitive control (Brehmer & Lindberg, 1970; Gillis, Stewart,
& Gritz, 1975).

These findings, along with those which sug-

gest that cognitively-oriented feedback enhances performance
because it increases both cognitive control (Hammond &
Summers, 1972) and knowledge (Brehmer, 1973b; Brehmer, &
Quarnstrom, 1973; Nystedt, 1972; Nystedt & Magnusson, 1973),
lend support for a predicted differential effect of these
feedback parameters.
Hypothesis I.

Under both wide and narrow-focus situ-

ation, the performance measures (i.e., r , G, and R )
of subjects in the cognitive feedback condition will
be significantly greater than those in the outcome
feedback condition.
The above general hypothesis having been made, the
following expectations are developed for the diagnostic
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group differences in each of the focus situations. Again,
these comparisons are first organized according to specific
dependent measures of overall achievement (r ) , knowledge
a
(G), and cognitive control (R ) .
Expectations regarding achievement (ra). It is generally expected that under the wide-focus situation, the
achievement (r^) of control (i.e., nonschizophrenic) subjects
will be greater than that of either of the schizophrenic subgroups.

This expectation is derived from (1) the Gillis

(1969b) and Gillis and Davis (1973) findings that the widefocus situation

elicits schizophrenic performance decre-

ments irrespective of diagnostic subtype; (2) the related
implication that the wide-focus condition more closely
resembles the typical judgment ecology in which schizophrenic impairment has been manifest (Brunswik, 1952, 1956);
and (3) the extensive theoretical and empirical literature
delineating the presence and importance of cognitive dysfunction in schizophrenia (Lang & Buss, 1965; Silverman,
1964a).

In brief, it is in just such cognitive situations

that the schizophrenic has failed to efficiently achieve.
Specifically, the following four comparisons are
hypothesized for achievement (r ) of diagnostic subgroups
a
under the wide-focus situation.
Hypothesis II.a.

In the wide-focus situation, the

mean achievement (r^) of nonschizophrenics will be
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significantly greater than the mean achievement (ra)
of both schizophrenic groups combined.
Hypothesis II.b.

In the wide-focus situation, the

mean achievement (ra) of nonschizophrenics will be
significantly greater than the mean achievement
(ra) of paranoids.
Hypothesis

II.c.

In the wide-focus situation, the

mean achievement (ra) of nonschizophrenics will be
significantly greater than the mean achievement
correlation (ra) of nonparanoids.
Hypothesis II.d.

In the wide-focus situation, the

mean achievement (ra) of nonparanoids will not be
significantly different from the mean achievement
(ra) of paranoids.
A number of hypotheses are also further developed
regarding how diagnostic subgroups are expected to achieve
(in terms of r ) under narrow-focus situations.
a

These are

based on suggestions from Gillis and Davis (1973)—and
comparisons with Davis, et al. (1968), and Gillis (1975),
that nonparanoids perform as well as normals under narrowfocus task conditions.

In addition, Silverman's (1964a,

1964b) conclusions regarding the paranoid's extreme
scanning and wide-scope of attention lend further support
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for these predictions.

From these suggestions, it is hypoth-

esized that in the narrow-focus situation nonparanoids will
achieve as well as nonschizophrenics, while paranoids will
be inferior to both of these groups.
Hypothesis II.e.

In the narrow-focus situation, the

mean achievement (ra) of nonschizophrenics will be
significantly greater than the mean achievement (r )
^

—

-

^

^

of paranoids.
Hypothesis II.f.

In the narrow-focus situation, the

mean achievement (ra) of nonschizophrenics will not
be significantly different from the mean achievement
(ra) of nonparanoids.
Hypothesis II.g.

In the narrow-focus situation, the

mean achievement (ra) of nonparanoids will be significantly greater than the mean achievement (ra) of
paranoids.
Hypothesis II.h.

In the narrow-focus situation, the

mean achievement (ra) of the nonparanoid and nonschizophrenic groups combined will be significantly
greater than the mean achievement (ra) of paranoids.
Expectations regaring knowledge (G). A third set of
hypotheses are made regarding diagnostic subgroup measures
of one component of achievement—that of knowledge (G) . First
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considering the wide-focus situation, four a priori comparisons are developed from several diverse sources including
(a) the suggestions of Silverman (1964a, 1964b), regarding
the schizophrenic subgroup attention response styles; (b)
the findings of Gillis and Davis (1973) that the overall
achievement (r^) of the two schizophrenic subtypes did not
differ in wide-focus situations; and (c) the numerous theoretical and empirical lines reviewed above which develop the
notion of cognitive control deficits in nonparanoids and the
distinct cognitive differences between this subtype and paranoids.

Based upon these suggestions, it is advanced that

the primary cognitive performance deficit of paranoid schizophrenics is knowledge (G). In both these wide-focus and
narrow-focus knowledge hypotheses, it is predicted that
paranoids will demonstrate significantly inferior knowledge.
Furthermore, it is also predicted that in terms of this
knowledge index, nonparanoid schizophrenics (with their
hypothesized deficits in cognitive control) will not be
different from nonschizophrenic controls.
Hypothesis III.a.

In the wide-focus situation, the

mean knowledge index (G) of nonschizophrenics will be
significantly greater than the mean knowledge index
(G) of paranoids.
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Hypothesis Ill.b.

In the wide-focus situation, the

mean knowledge index (G) of nonschizophrenics will not
be significantly different from the mean knowledge
index (G) of nonparanoids.
Hypothesis III.c.

In the wide-focus situation, the

mean knowledge index (G) of nonparanoids will be significantly greater than the mean knowledge index (G)
of paranoids.
Hypothesis Ill.d.

In the wide-focus situation, the

mean knowledge index (G) of the nonparanoid and nonschizophrenic groups combined will be significantly
greater than the mean knowledge index (G) of paranoids.
In terms of the narrow-focus situation, several expectations are also developed regarding the knowledge (G)
index of diagnostic groups.

These follow the same rationale,

and are derived from the same theoretical and empirical positions as are the wide-focus hypotheses above. Again, paranoid knowledge process deficits are uniformly predicted,
while other schizophrenics will be as adequate as controls.
Hypothesis IlI.e.

In the narrow-focus situation, the

mean knowledge index (G) of nonschizophrenics will be
significantly greater than the mean knowledge (G)
index of paranoids.

TEArt•» itwJl utinAHY
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Hypothesis Ill.f.

In the narrow-focus situation, the

mean knowledge index (G) of nonschizophrenics will
not be significantly different from the mean knowledge
index (G) of nonparanoids.
Hypothesis Ill.g.

In the narrow-focus situation, the

mean knowledge index (G) of nonparanoids will be significantly greater than the mean knowledge (G) index
of paranoids.
Hypothesis Ill.h.

In the narrow-focus situation, the

mean knowledge index (G) of the nonparanoid and nonschizophrenic groups combined will be significantly
greater than the mean knowledge index (G) of paranoids.
Expectations regarding cognitive control (R^). The
next principal set of hypotheses reflects expectations for
the other component of overall achievement, cognitive
control (R ) . The various expectations for wide-focus cognitive control (R_) within each of the three diagnostic
categories are presented first.

One prediction in particu-

lar (i.e.. Hypothesis IV.b) deals with the expected differential performance of nonschizophrenics and nonparanoid
schizophrenics.

This, of course, is developed from the

diverse theoretical and empirical lines developed in the
review that a deficit in cognitive control will be the
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direct source of nonparanoid cognitive inefficiency.

Taken

together, these hypotheses go to suggest that paranoids
will not be deficient in cognitive control (although they
are predicted to be so in knowledge), while the nonparanoid
will be the reverse.

Therefore, in the typical judgment

situation (represented by this wide-focus task), paranoids
will not be different from nonschizophrenics in terms of
cognitive control, while nonparanoids will be inferior to
both groups.

The following comparisons are offered.

Hypothesis IV.a.

In the wide-focus situation, the

mean control index (Rs) of nonschizophrenics will not
be significantly different from the mean control
index (Rs) of paranoids.
Hypothesis IV.b.

In the wide-focus situation, the

mean control index (Rs) of nonschizophrenics will be
significantly greater than the mean control index
(Rs) of nonparanoids.
Hypothesis IV.c.

In the wide-focus situation, the

mean control index (Rs) of paranoids will be significantly greater than the mean control index (Rs) of
nonparanoids.
Hypothesis IV.d.

In the wide-focus situation, the

mean control index (Rs) of the nonschizophrenic and
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paranoid groups combined will be significantly greater
than the mean control index (Rs) of the nonparanoids.
The last set of expectations deals with manifestations
of cognitive control in narrow-focus situations.

These are

built around implications drawn from (a) Gillis and Davis
(1973) that the nonparanoid can perform as adequately (in
terms of r ) as normals in tasks that are congruent with
his characteristic cognitive style (i.e., narrow-focus
tasks), as well as (b) the expectation along with its supporting rationale that paranoids are as adequate as normals
in terms of cognitive control (Hypothesis IV.a).

In con-

junction with this it is further argued that the very nature
of the narrow-focus task requires more knowledge about the
relevance of one cue than consistent control of a broader
range of information.

Thus, if the nonparanoid's cognitive

performance can be characterized by a deficit in cognitive
control on wide-focus tasks (Hypotheses IV.b. through IV.d),
this would not be as evident in such narrow-focus conditions.
With this in mind, the following six a priori "no difference"
comparisons are offered in order to specifically test these
expectations.
Hypothesis IV.e.

In the narrow-focus situation, the

mean control index (Rs) of both schizophrenic groups
combined will not be significantly different from the
nonschizophrenics.
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Hypothesis IV.f.

In the narrow-focus situation, the

mean control index (Rs) of nonschizophrenics will not
be significantly different from the mean control index
(Rs) of paranoids.
Hypothesis IV.g.

In the narrow-focus situation, the

mean control index (Rs) of nonschizophrenics will not
be significantly different from the mean control index
(Rs) of nonparanoids.
Hypothesis IV.h.

In the narrow-focus situation, the

mean control index (RR) of nonparanoids will not be
significantly different from the mean control (Rg)
index of paranoids.
Hypothesis IV.1.

In the narrow-focus situation, the

mean control index (Rg) of both the nonparanoid and
nonschizophrenic groups combined will not be significantly different from the mean control index (Rs) of
paranoids.
Hypothesis IV.j. In the narrow-focus situation, the
mean control index (Rs) of both the paranoid and nonschizophrenic groups combined will not be significantly
different from the mean control index (Rs) of nonparanoids.

CHAPTER II
METHOD
In this chapter the experimental design and procedures
employed in the investigation are described.
overview of the method is offered.

First a brief

The structural character-

istics of the tasks and the stimulus materials that were
employed are next considered.

Then discussed, in the follow-

ing order, are the subject sample,the specific procedures
employed in gathering data, and the statistical design of
the experiment.
Brief Outline of the Method
In order to adequately assess those research questions
posed by the review of the literature and framed by the preceding hypotheses, three different diagnostic groups of
psychiatric patients were defined.

These groups were com-

posed of twelve paranoid schizophrenics, twelve nonparanoid
schizophrenics, and twelve nonschizophrenics.

This latter

control group was made up of patients with psychiatric
diagnoses other than schizophrenia.
Once these patients were firmly identified, they were
individually confronted with probabilistic tasks involving
three cues.

These tasks were constructed in order to assess

the cognitive performance of the diagnostic groups in
54
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distinct focus situations.

In the narrow-focus task, only

one cue provided any noticeable predictive validity.

In the

wide-focus task, each of the three cues had noticeable and
relatively equal predictive validity.

All patients received

three blocks, with twenty trials per block, of the narrowfocus task, and three blocks of the wide-focus task.

The

order in which subjects received these tasks was also
balanced.
One half of the patients in each diagnostic group received outcome feedback of the correct criterion value after
every trial.

The other half of the patients received cogni-

tive feedback.

This latter information consisted of initial

and periodic data on the ecological validities of each of
the cues, as well as periodic computer graphics information
depicting various aspects of the patient's cognitive performance.
The designated parameters of interest were therefore
provided.

The cognitive performance of the three diagnostic

groups was assessed in two task situations, with half of
them receiving outcome and the other receiving cognitive
feedback about their performance.
Tasks
The lens model provided the general paradigm for the
MCPL tasks used in this investigation.

The tasks were
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similar to those used by Gillis in previous studies of complex learning with schizophrenics (Gillis, 1969a, 1969b,
1971, 1975; Gillis & Davis, 1973).

There was interest in

the effects of both wide and narrow-focus situations on the
cognitive performance of schizophrenic diagnostic subtypes.
In order to investigate these, two different tasks were thus
defined:

(1) a wide-focus situation, where each of three

cues had a significant and approximately equal (.4) ecological validity; and (2) a narrow-focus situation, where only
one cue had any significant ecological validity (.9), the
remaining two cues having near-zero (.1) correlations with
the criterion.

In order to perform successfully on the

narrow-focus task, patients needed to only take into account
a single item of information when making their judgments.
To perform successfully in the wide-focus task, however,
they had to efficiently deal with all the available information contained in the three cues.

Figure 2 describes the

actual characteristics of the wide-focus task over each
of the three blocks of twenty trials.
same for the narrow-focus task.

Figure 3 does the

Also included in those

figures are designations of the specific functional relations between each of the cues and the criterion.

One

curvilinear relation was utilized in each of these focus
conditions.

57

Block I
( T r i a l s 1-20)

R = .9106
e

Block I I
( T r i a l s 21-40)

R = .8967
e

Block I I I
( T r i a l s 41-60)

R ' = .9078
e

*bell-shaped curves

Figure 2. Ecological validities, function forms,
and R2'S for blocks of t r i a l s in wide-focus tasks.
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Block I
( T r i a l s 1-20)

R = .9132
e

Block I I
( T r i a l s 21-60)

R = .8573
e

Block I I I
( T r i a l s 41-60)

R = .8610
e

*bell-shaped curves

Figure 3. Ecological validities, function forms,
and R2'S for blocks of t r i a l s in narrow-focus tasks.
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In keeping with Brunswik's formulations regarding
probabilism, in neither task was it possible for the patient
to achieve perfectly.

The average R

for both tasks was .89.

This is derived from previous suggestions (e.g., Gillis,
1969b, 1975) that such a level offers enough predictability
to prevent a subject's discouragement that a correct answer
is impossible, while also containing sufficient variation
to satisfy requirements of a representative design .
It should also be pointed out that the characteristics
of these tasks were designed to be as neutral as possible in
nature.

Such a feature was of importance in terms of facil-

itating, or at least not hampering, schizophrenic performance
(Goldberg, 1972).

This neutrality was also necessary because

the results of a prior study (Gillis, 1969b) had demonstrated
the detrimental effects of certain kinds of task content upon
the achievement of such patients.
Stimulus Materials
Task Materials
To provide stimulus presentations and computer-mediated
feedback, a CDC 282 visual interactive display console was
used.

On each judgment trial, the face of this console, a

cathode ray tube, presented three bar graphs to the patient.
Each of these bars represented a specific cue labeled Cue 1,
Cue 2, or Cue 3.

The visual value of each cue was indicated
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by the length of each horizontal bar.

Such a display

enabled patients to make judgments without encouraging the
arithmetical calculations that might have been prompted by
numerical cue values.
The particular cue values employed were determined by
a random process.

The actual stimulus displays were identi-

cal within each focus condition; that is, regardless of the
feedback that was received.

In this way, a patient in the

wide-focus outcome feedback condition was presented stimulus
displays exactly like those presented a patient in the widefocus cognitive feedback condition.

The only difference in

the feedback treatments was the type of information the
patient received about the task and the nature of his own
performance.

The cue displays and task characteristics were

thus identical for all wide-focus conditions as well as for
all narrow-focus conditions.
The five cue displays presented to patients in the widefocus and narrow-focus situations are included in Appendices
A and B respectively.

These training examples, taken from

actual trials that were presented to patients, help to
further illustrate the type of task situations which faced
each patient.

The cue weights and outcome feedback answers

have also been provided in these Appendices to further
illustrate the specific differences between the two focus
situations.
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Feedback Materials
Each feedback condition differed in terms of the type
of stimuli returned from the CDC 6400 and displayed on the
console.

After entering the patient's judgment for any one

trial, the display would print out the correct criterion
value in the outcome feedback condition.

Patients in the

cognitive feedback condition received the following information every twenty trials:

(1) a curve-fitted graphical

representation, for each cue, of the functional relation
between the cues and his own judgments; (2) a graphical
representation, for each cue, of the functional relation
between the cues and the distal variable; (3) a graphical
and numerical representation of both the actual ecological
validities and his own cue-weights; and (4) a numerical
display of his overall achievement (r^) index.

An example

of the visual nature of this feedback is depicted in Appendix F.

This information was

explained to each patient as

it was relayed from the CDC 6400.

A particular effort was

made to describe this information in clear, nontechnical
terms (Appendices C, D, and E present the complete instructions given to patients in all experimental conditions).
Lastly, it should be noted that a few aspects of the
cognitive feedback depicted in Appendix F were not elaborated
in the oral explanations given to patients.

These omissions

included the specific terms defining the functional relations
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of the cues (i.e., as "pos lin"—meaning positive linear),
the "consistency" score, and the various data charted in the
last "paragraph" of feedback (correlations between policies,
residuals, etc.).

The first number, the overall achievement

correlation between the judge and the task (r ) was exa
plained.

These few points were not included in the explana-

tion of the cognitive feedback display because (1) they were
not designated as components of such before the experiment;
(2) they were at times redundant; (3) they would have
affected components of achievement and possibly masked
their results; and (4) they invariably would have involved
a more detailed, lengthy, and perhaps confusing description
of the nature of the analysis accomplished by the computer
apparatus.

These aspects of the display were, in fact,

seldom even referred to by the patients.

They were usually

content to depend upon and utilize the extensive feedback
information already received.

When these were asked about,

it was explained that this was "just some computer stuff,"
which the patients always accepted.
Subjects
The thirty-six male subjects who participated in this
investigation were all hospitalized at the Waco, Texas,
Veteran's Administration Hospital.
of patients.

There were three groups

These consisted of twelve paranoid
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schizophrenics, twelve nonparanoid schizophrenics (hebrephrenic, simple, chronic undifferentiated, and schizoaffective subtypes), and twelve nonschizophrenics.
Schizophrenic patients (N=24)

with the appropriate

diagnoses for inclusion in the study were initially identified by psychiatric ward personnel.

Medical and psycho-

logical files of these prospective subjects were then
screened for further indices of their current V.A. disability diagnosis, diagnoses from any recorded previous hospitalizations, and for results from any prior psychological
tests.

Subsequent to this, these schizophrenic patients

were rated on the Short Scale for Rating Paranoid Schizoprenia (Venables & O'Connor, 1959) by hospital staff members
who had first-hand knowledge of the patients' ward behavior.
This scale taps such diagnostic components as ideas of
reference, persecution, and grandeur and was used as a
further check on diagnostic subtype.
in Appendix G.

The scale is presented

A schizophrenic patient was included in the

study only if all of the above indices were in clear agreement as to his particular diagnostic subgroup.
The nonschizophrenic group was composed of twelve men
who were also inpatients at the same psychiatric institution.
Patients in this control group were likewise screened to substantiate a psychiatric diagnosis that was not schizophrenia
or any of the psychoses.

This group was comprised, then, of
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neurotic, personality, and other non-psychotic mental disorders designated by the DSM-11 categories 300-304 (American
Psychiatric Association, 1968).
Patients were excluded from the study when:

(1) on

the basis of the various diagnostic indices, they could not
be placed with reasonable certainty into patient subgroups
of paranoid schizophrenic, nonparanoid schizophrenic, or
nonschizophrenic; (2) there was any suggestion of organicity;
or (3) there was evidence that gross confusion or anxiety
was so prevalent that the subject would not be able to
understand or complete the task.
Although subjects were assigned to the task order and
feedback conditions on a random basis, no attempt was made
to equate the three diagnostic groups on such demographic
variables as age, education or intelligence.

This followed

suggestions of a similar investigation (Gillis, 1969b),
which found that neither age nor education was significantly
related to either cue utilization or achievement when MCPL
tasks were employed.

Gillis and Davis (1973) also found

that there existed no more than a .08 correlation between
schizophrenic cognitive performance and Otis I.Q. scores,
age, or education.

Group matching on such uncorrelated

variables would not, therefore, have been an appropriate
strategy (Boneau & Pennypacker, 1972; Kerlinger, 1973; Wike,
1971).

The only specific performance-related limitation is
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that subjects be of adequate intelligence, defined as an
I.Q. of 8 0 or above, to understand the task (Gillis & Davis,
1973).

The general level of intellectual functioning was

thus assessed from the Kent E-G-Y Scales utilized at this
psychiatric facility (Kent, 1946).
A recent review (Strauss, 1973) also suggests that controlling for length of hospitalization in schizophrenic samples introduces a wide variety of sampling biases, not the
least of which greatly interacts with the paranoidnonparanoid dimension.

The Gillis and Davis (1973) study has

further shown that premorbid status, as determined by ratings
on Phillip's scale (Garmerzy, 1965), does not significantly
correlate with MCPL achievement.

In keeping with these

suggestions, and because a central focus for this study was
the differential nature of paranoid and nonparanoid performance, there was no attempt to control for length of hospitalization or chronicity.

An effort was made to

adequately sample diagnostic groupings of patients who were
from both the acute and chronic populations at this facility.
It was recognized in the review of the literature that
the effects of psychoactive drug regimens influence cognitive functioning.

The method of choice to control for drug

effects is to introduce a "drying out" period.

This was

not possible, however, within this hospital setting.

An

effort was made, nevertheless, to make diagnostic groupings
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reasonably comparable in terms of the types of psychotropic
medications they were being administered.

As shown by

Table 1, the groups were quite similar in terms of the
medications they were receiving.
TABLE 1
FREQUENCY OF VARIOUS PSYCHOTROPIC MEDICATIONS
TAKEN BY THE DIAGNOSTIC GROUPS
Drug
Thorazine
Mellaril
Stelazine
Sinequan
Tofranil
Prolixin
Haldol
Elavil
Librium
Navane
Quide
Serentil
Tindal
Trilafon
Valium
Vistaril

Paranoids

Nonparanoids

Nonschizophrenics

3
3
2

3
4
2
1

4
3

—

1
1
1
-

2
1

1
2
1

—

1
—
—

1
2

1
1
2
"-

It is noteworthy that the nonschizophrenic group was
not systematically different from either of the schizophrenic groups with regard to the types of drugs they were
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receiving.

Seven of these twelve patients received major

tranquilizers.

The types of medications listed in these

three diagnostic categories exceed the total of patients
due to some patients receiving more than one drug.

Here

again, however, the group totals are closely comparable—
with the paranoids receiving sixteen, the nonparanoids
seventeen, and the nonschizophrenics fourteen psychotropics
each.

It is recognized that these drug similarities, while

most important, are not identical.
Procedure
After completion of their five demonstration trials,
m

patients were seated before the console and the stimulus displays for each trial were presented on the face of the
cathode ray tube.

Appendices A and B provide illustration

of these trials.

The patients' answer was entered into the

central computer by means of the keyboard.

The two tasks

were given on consecutive days because each focus condition
took approximately an hour to complete and there was some
concern for not appreciably tiring the patients.
Outcome Feedback Condition
The procedure differed somewhat according to whether
the patient was in the outcome feedback or cognitive feedback conditions.

In the outcome feedback condition, each

patient received instructions explaining that the criterion
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was a number that ranged from one to twenty and could be
predicted with considerable, although not perfect, accuracy
if he learned how to use the cues in the graphics display.
It was also explained that the cue values on the display
varied, and that these values were represented by the length
of each horizontal bar.

A special effort was made to pre-

sent this information as a sort of "game," and to describe
it in everyday, non-technical terminology.

This follows

suggestions of Goldberg (1972), that materials be made interesting, understandable, and non-threatening for schizophrenic subjects.
After being given the five illustrative practice trials,
each patient in the outcome feedback condition received
either three twenty-trial blocks of the wide-focus task followed the next day by three twenty-trial blocks of the
narrow-focus task, or vice versa, depending upon the order
of task presentation.

Appendix E contains the specific

instructions given the outcome feedback subjects in both
the narrow and wide-focus tasks.
Cognitive Feedback Condition
In the cognitive feedback condition, the patients did
not have to infer the cue weights from their task experience.
They were initially provided information about the relative
weights and respective function forms to be given each cue.
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(Appendices C and D contain these specific instructions for
the cognitive feedback conditions in the wide and narrowfocus tasks respectively.)

This general information, in

conjunction with the explanation of their own cognitive performance data, was presented these patients after blocks of
twenty, forty, and sixty trials.
After five illustrative practice trials, each patient
in this cognitive feedback condition received either three
blocks of the wide-focus task followed the next day by
three blocks of the narrow-focus task, or vice versa, again
depending upon the order of task presentation.

Thus, on

these 60 trials, the patients in this feedback condition
initially and periodically received information regarding
the ecological validity and function form of each of the
cues, as well as information which depicted various aspects
of their own cognitive performance.

After each of their

judgments were entered into the CDC 64 00, patients were
presented with the stimulus display for the next trial.
No outcome feedback was provided for this condition.
Experimental Design
The design of this experiment corresponded to Lindquist's.(1953) and Winer's (1962) reference to a "mixed"
design where there are repeated measures on some elements.
Kirk's (1968) nomenclature for the experimental design is
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SPF - 232.3.

Such a paradigm is a split-plot factorial,

with three between-block treatments and one within-block
treatment.

The complete design is depicted in Figure 4.

Here it can be seen that there were two levels of
order of focus presentation (A); three levels of diagnostic
classification (C); two levels of feedback (D); and three
levels of the blocks of trials variable (B). These represent, of course, the investigations designated independent
variables:

task order (some subjects receiving the wide-

focus situation first, others receiving the narrow-focus
situation first); diagnostic classifications (paranoid
schizophrenic, nonparanoid schizophrenic, and nonschizophrenic) ; feedback conditions (cognitive and outcome); and
block effects (for every twenty trials) respectively.

This

last factor, because each patient received all block conditions, is the within-block or repeated measures treatment.
The three dependent measures in this investigation
were overall achievement (r^), knowledge (G), and cognitive
a
control (R ). These, of course, constitute the critical
components of the lens model equation according to Tucker
(1964).

These three performance measures were determined

for every block of twenty trials for all subjects under all
conditions.

Six separate ANOVA's were subsequently per-

formed with these data, two for each focus situation (wide
and narrow) with achievement (r^), two for each focus
a
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B,

B.
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n=3
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n=3
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ACD
112

n=3
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n=3

n=3
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n=3
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n=3

n=3

n=3

n=3

n=3

n=3

n=3

n=3
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ACD
222

n=3

n=3

n=3

ACD
232

n=3

n=3

n=3

ACD
ACD

111
121

ACD

131

ACD

122
132

ACD
ACD

211
221

ACD
ACD

231
212

Figure 4. Experimental design.
SPF 2 3 2 . 3 , N=36.
Where:
A = levels of focus presentation
A = wide-focus first
A„ = narrow-focus first
2
C = levels of diagnostic classifications
C = paranoid schizophrenics
C = nonparanoid schizophrenics
C = nonschizophrenics
D = levels of feedback
D = cognitive
D = outcome
B = blocks of trials
B = block I (trials 1-20)
B^ = block II (trials 21-40)
B^ = block III (trials 41-60)
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situation with knowledge (G), and two for each focus situation with cognitive control (R ) . Such a procedure logically corresponds to the hypotheses and effectively allows
for determining specific dependent measures for order, diagnostic, feedback, and block effects within each focus
situation.
The total N was 36 with the smallest cells being composed of three patients.

The following n's were thus pro-

vided for each variable; 18 for each level of task order
presentation; 12 for each diagnostic level, 18 for each
feedback level, and 36 for each block level.

CHAPTER III
RESULTS
In this chapter the findings of the study are reported.

The general format of the data analysis is first

described.

Results relative to the general hypothesis re-

garding feedback are then considered.

Finally, findings

regarding the three measures of cognitive performance
within the diagnostic groups are presented.
General Treatment of the Data
The first task in the data analysis involves the transformation of all the resultant correlational data into
standardized £ scores using Fisher's r to £ transformation.
All succeeding statistical operations regarding correlations
were then performed on these normalized data. Any subsequent reference in this text to performance correlations,
unless otherwise designated, will be in reference to such
z^ score values.
Six separate analyses of variance (ANOVA's) were completed with the data.

There was an ANOVA for the wide and

narrow-focus task conditions with each of the three dependent performance measures of achievement (r^), knowledge
(G), and cognitive control (R_). The results of these,
described in Tables 2 through 7, are used to evaluate the
73
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TABLE 2
ANALYSIS OF VARIANCE FOR ACHIEVEMENT ^^a^
a.
UNDER THE WIDE-]FOCUS SITUATION
Source

df

SS

AC
AD
CD
ACD
Subj. w. groups
B (blocks)
AB
BC
BD
ABC
ABD
BCD
ABCD
B X Subj. w. groups

.147
1.226
1.155
.636
1.133
.071
4.472
.067
.000
.195
.155
4.532
.034
.145
.427
.102
.072
.024
.069
.368
2.490

1
2
1
1
1
1
1
2
1
2
2
24
2
2
4
2
4
2
4
4
48

TOTAL

14.525
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A (task order)
C (diagnosis)
^C
^(1)
^(2)
^(3)
^(4)
D (feedback)

MS
.147
.613
1.555
.636
1.133
.071
4.472
.034
.000
.098
.077
.189
.017
.072
.107
.051
.018
.012
.017
.092
.052

F

.776
3.247
6.117*
3.366
5.997*
.377
23.681**
.178
.001
.517
.410
.328
1.396
2.058
.988
.349
.230
.332
1.773

Comparisons:
C.' = Nonschizophrenics vs

Paranoids and Nonparanoids.

C,^. = Nonschizophrenics vs

Paranoids.
Nonparanoids.

^12) ~ Nonschizophrenics vs
(4) = Paranoids
vs

Nonparanoids.

'P<.05
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TABLE 3
ANALYSIS OF VARIANCE FOR ACHIEVEMENT (r )
UNDER THE NARROW-FOCUS SITUATION
^
Source
A (task order)

SS

df

.004
2.918

1
2

^C
^(1)
^(2)

2.787

1

.273

1

^(3)

1.317

1

2.645

MS
.004

F

1.459

.035
14.770**

2.787
.273

28.220**
2.760
13.330**

1

1.317
2.645

6.466

1

6.466

65.463**

AC

.074

2

.037

.375

AD
CD

.208
.840

1
2
2

.208
.420
.052

2.105
4.251*

24

.099

2
2

.082

C (diagnosis)

^(4)
D (feedback)

ACD
Subj. w. groups

.105
2.370

B (blocks)

.164

AB
BC

.050
.216

BD
ABC

.475
.226

ABD
BCD
ABCD
B X Subj. w. groups
TOTAL

**P<.01.

.530
1.551
.472
1.022
4.505*
1.070

.074
.161

4
2
4

.238
.056
.037
.040

.189

4

.047

.898

2.532

48

.053

17,070
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Comparisons:
= Nonschizophrenics
(1)
= Nonschizophrenics
(2)
= Paranoids
(3)
= Paranoids
(4)
*P<.05.

4

.025
.054

26.780**

2

.698
.765

vs. Paranoids.
vs. Nonparanoids.
vs. Nonparanoids.
vs. Nonschizophrenics and Nonparanoids.
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TABLE 4
ANALYSIS OF VARIANCE FOR KNOWLEDGE (G)
UNDER THE WIDE-FOCUS SITUATION
Source
A (task order)

SS

df

MS

F
.774

.420

1

.420

5.641

2

2.820

5.207*

5.583

1

5.583

10.307**

1.930

1

1.930

.948

1

.948

3.711

1

3.711

1.750
6.850*

1

18.197

33.591**

AC

18.197
.112

AD

.001

2
1

.056
.001

.103
.002

CD

1.153

2

.577

1.064

.192

2

.177

13.001
.297

24
2

.096
.542

BC

2.589
2.928

2
4

.148
1.295
.732

BD

1.080

2

.540

ABC
ABD

1.560
.059

4
2

.390
.030

BCD

.171
.840

4

16.020
64.261

48
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.043
.210
.334

C (diagnosis)
^C

(1)
^(2)
^(3)

^(4)
D (feedback)

ACD
Subj. w. groups
B (blocks)
AB

ABCD
B X Subj. w. groups
TOTAL

Comparisons:
C,,v = Nonschizophrenics
C,^. = Nonschizophrenics
C,-v = Paranoids
C,.v = Paranoids
*P<.05.
**P<.01.

4

vs.
vs.
vs.
vs.

3.563

.445
3.879*
2.193
1.618
1.169
.089
.128
.629

Paranoids.
Nonparanoids.
Nonparanoids.
Nonschizophrenics and
Nonparanoids.
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TABLE 5
ANALYSIS OF VARIANCE FOR KNOWLEDGE
UNDER THE NARROW-FOCUS SITUATION
Source

SS

A (task ordeir)

df

(G)

MS

F
.292

.084

1

.084

8.237

2

4.118

14.395**

7.256

1

7.256

25.360**

.239

1

.239

4.860

1

4.860

16.989**

7.998

1

7.998

27.954**

12.494

1

12.494

43.671**

AC

.506

2

.253

AD

1.359

1

1.359

4.749*

CD

3.775

2

1.888

6.598**

.817

2

.409

6.866

24

.286

B (blocks)

.584

2

.292

1.408

AB

.003

2

.001

.006

BC

.565

4

.141

.682

BD

2.036

2

1.018

ABC

1.039

4

.260

1.253

ABD

.585

2

.292

1.411

BCD

.745

4

.186

.899

ABCD

.273

4

.068

.329

9.945
49.912

48

.207

C

(diagnosis)
^C

(1)

^(2)
^(3)
^(4)
D

(feedback)

ACD
Subj.w. groups

B X Subj. w. groups
TOTAL

.836

.884

1.428

4.912*
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Comparisons:
= Nonschizophrenics vs. Paranoids.
(1)

= Nonschizophrenics vs. Nonparanoids.

(2)
= Paranoids

vs. Nonparanoids.

= Paranoids

vs. Nonschizophrenics and
Nonparanoids.

(3)
(4)

*P<.05.
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TABLE 6
ANALYSIS OF VARIANCE FOR COGNITIVE CONTROL (R )
UNDER THE WIDE-FOCUS SITUATION
^
Source

SS

A (task order)

df

MS

.063

1

.063

2.496

2

1.248

.342

1

.342

2.444

1

2.444

^(3)

.958

1

.958

^(4)

2.154

1

2.154

6.056*

(feedback)

1.894

1

1.894

5.324*

AC

.051

2

.025

.071

AD

.014

1

.014

.040

CD

.010

2

.005

.014

ACD

.656

2

.328

.922

8.537

24

.356

B (blocks)

.166

2

.083

1.573

AB

.116

2

.058

1.093

BC

.234

4

.058

1.104

BD

.102

2

.051

.961

ABC

.250

4

.062

1.180

ABD

.141

2

.071

1.336

BCD

.053

4

.013

.251

ABCD

.145

4

.036

.685

2.539

48

.053

17.466
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C

(diagnosis)
^C

(1)

^(2)

D

Subj. w. groups

B X Subj. w. groups
TOTAL

.177
3.508*
.961
6.872*
2.692

Comparisons:
C.,v

= Nonschizophrenics vs. Paranoids.

Nonschizophrenics vs. Nonparanoids.
(2)
vs. Nonparanoids.
C,-^v = Paranoids
vs. Nonschizophrenics and
C... = Nonparanoids
Paranoids.
*P<.05.
**P<.01.
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TABLE 7
ANALYSIS OF VARIANCE FOR COGNITIVE CONTROL (R )
UNDER THE NARROW-FOCUS SITUATION
^
SS

Source

df

.518
.449
.040

1
2
1

.021
(2)

A (task order)
C (diagnosis)

MS

F

.518
.224

2.544
1.102
.198

1

.040
.021

.105

.243

1

.243

1.195

^(3)

.408

1

^(4)

.205

1

.408
.205

2.006
1.009

(5)

.427
3.667
.152
.000
.527
.621
4.886
.180
.114
.507
.154
.212
.190
.560
.219
3.839

1
1
2
1
2
2
24
2
2
4
2
4
2
4
4
48

.427
3.667
.076
.000
.264
.310
.204
.090
.057
.127
.077
.053
.095
.140
.055
.080

16.795
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c

(1)

c

c

(6)
AC
D (feedback)
AD
CD
ACD
Subj. w. groups
B (blocks)
AB
BC
BD
ABC
ABD
BCD
ABCD
B X Subj. w. groups
TOTAL

Comparisons:
C,,» = Nonschizophrenics vs
0^2)
C.^.

~ Nonschizophrenics vs
vs
= Nonschizophrenics
Nonschizo
= Paranoids
vs

^(4)
C,cx = Paranoids

vs

Cf^. = Nonparanoids
(o)

vs

*P<.01.

2.099
18.012**
.374
.002
1.295
1.524
1.128
.711
1.586
.966
.664
1.189
1.750
.684

Paranoids and Nonparanoids
Paranoids.
Nonparanoids.
Nonparanoids.
Nonschizophrenics and
Nonparanoids.
Nonschizophrenics and
Paranoids.
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general hypothesis regarding feedback as well as the specific hypotheses concerning diagnostic group differences on
the three performance measures.
For all a priori comparisons (see pp. 41-53), Dunn's
procedure (Dunn, 1961; Kirk, 1968) for planned, nonorthagonal

comparisons is utilized.

This statistic sets

the error rate at a = .05 for the collection of comparisons
(Kirk, 1968).

The a posteriori comparisons were made by

Scheffe's S method (Kirk, 1968), with the error rate set
experimentwise at a = .05.

It is noted that probability

levels utilized for these comparisons were based upon
whether the particular hypothesis was directional (i.e.,
one-tailed) or non-directional (i.e., two-tailed) in nature
(see pp. 41-53).

Boik's (1975) procedures are followed for

testing interaction contrasts.
Feedback Results
The first hypothesis was a general expectation advanced
for the cognitive and outcome feedback parameters employed
in the study.

As discussed in Chapter I, a considerable

amount of empirical justification existed for predicting
that cognitive feedback would be superior to responseoriented, outcome feedback.
Hypothesis I.

Under both wide and narrow-focus situ-

ations, the performance measures (i.e., ra/ G, and
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Rs) of subjects in the cognitive feedback condition
will be significantly greater than those in the outcome feedback condition.
Tables 8-10 summarize the mean performance measures of
achievement (r ) , knowledge (G), and cognitive control (R )
s
for each of these feedback conditions.

Data are presented

for all combinations of feedback, diagnoses, task-focus
conditions, and blocks of trials.

The mean standardized

correlations and standard deviations (SD^) are reported for
each focus breakdown.

Also given are the mean performance

scores for each of the three blocks of trials.

The results

of the six analyses of variance, representing all the focus
and performance measure combinations for this feedback
variable (D), are presented in Tables 2-7. As these data
indicate, D (feedback) exercised a significant (£<.01)main
effect on all three performance measures (i.e., r , G, and
R ) under narrow-focus conditions (Tables 3, 5, and 7), as
well as on knowledge in the wide-focus task (Table 4).

A

significant main effect for feedback was also achieved at
the p<.05 level for the remaining two analyses of variance
in the wide-focus condition (Tables 2 and 6).

In each in-

stance, effects were due to the superiority of cognitive
over outcome feedback.

Cognitive feedback, therefore, sig-

nificantly enhanced the performance measures of subjects
regardless of the focus structure of the task.
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TABLE 8
MEAN ACHIEVEMENT (r^) OF DIAGNOSTIC GROUPS IN
FEEDBACK, FOCUS, AND BLOCK CONDITIONS
Paranoids

Nonparanoids

Nonschizophrenics

Cognitive Feedback
Wide-Focus
(M^ = .666 S£ = .286)
Block I
Block II
Block II

.726
.669
.602

Narrow-Focus
(M = .292 S£ = .287)
Block I
Block II
Block III

.324
.233
.320

Wide-Focus
(M = .544 SD = .351)
Block I
Block II
Block III

.514
.480
.638

Narrow-Focus
(M = .763 SD = .282)
Block I
Block II
Block III

.661
.649
.980

Wide-Focus
(M = .899 S£ = .275)
Block I
Block II
Block III

.816
.916
.965

Narrow-Focus
(M = .856 SD_ = .341)
Block I
Block II
Block III

.742
.808
1.017

Outcome Feedback
Wide-Focus
(M = .250 S£ = .361
Block I
Block II
Block III

.456
.176
.117

Narrow-Focus
(M = .050 SD = .240)
Block I
Block II
Block III

.099
.017
.033

Wide-Focus
(M = .246 SD = .206)
Block I
Block II
Block III

.205
.231
.301

Narrow-Focus
(M = .120 SD = .176)
Block I
Block II
Block III

.040
.256
.063

n = 12 for each diagnostic group

Wide-Focus
(M = .392 SD = .233)
Block I
Block II
Block III

.416
.402
.360

Narrow-Focus
(M = .274 SD_= .190)
Block I
Block II
Block III

.204
.389
.229
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TABLE 9
MEAN KNOWLEDGE (G) OF DIAGNOSTIC GROUPS IN
FEEDBACK, FOCUS, AND BLOCK CONDITIONS
Nonparanoids

Paranoids

Nonschizophrenics

Cognitive Feedback
Wide-Focus
(M= 1.016 SD = .486)
Block I
Block II
Block III

I .172
1 .050
.827

Narrow-Focus
(M = .386 S£ = .512)
Block I
Block II
Block III

.457
.255
.446

Wide-Focus
(M = 1.237 S£ = .750)
Block I
Block II
Block III

1.057
1.134
1.519

Narrow-Focus
(M = 1.348 S£ = .668)
Block I
Block II
Block III

1.153
1.032
1.860

Wide-Focus
(M = 1.788 SE)_ = .628)
Block I
Block II
Block III

1.563
1.813
1.987

Narrow-Focus
(M = 1.344 SD = .573)
Block I
Block II
Block III

1.192
1.245
1.595

Outcome Feedback
Wide-Focus
(M = .332 SD = .674)
Block I
Block II
Block III

.735
.274
.012

Narrow-Focus
(M = .216 SD^ = .464)
Block I
Block II
Block III

.195
.278
.177

Wide-Focus
(M = .571 SD = .732)
Block I
Block II
Block III

.795
.224
.694

Narrow-Focus
(M = .293 SD = .296)
Block I
Block II
Block III

.318
.417
.145

^ = 12 for each-diagnostic group

Wide-Focus
(M = .675 SD = .357)
Block I
Block II
Block III

.642
.707
.676

Narrow-Focus
(M = .528 S£ = .392)
Block I
Block II
Block III

.340
.757
.487
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TABLE 10
MEAN COGNITIVE CONTROL (R^) OF DIAGNOSTIC GROUPS
IN FEEDBACK, FOCUS, AND BLOCK CONDITIONS
Nonparanoids

Paranoids ^

Nonschizophrenics

Cognitive Feedback
Wide-Focus
(M = 1.087 SDi = .277)
Block I
Block II
Block III

1.058
1.112
1.091

Narrow-Focus
(M = 1.133 S£ = .376)
Block I
Block II
Block III

1.117
1.219
1.063

Wide-Focus
(M = .835 SD = .425)
Block I
Block II
Block III

.760
.893
.851

Narrow-Focus
(M = .937 S£ = .248)
Block I
Block II
Block III

.943
.892
.997

Wide-Focus
(M = 1.222 SE)_ = .374)
Block I
Block II
Block III

1.100
1.286
1.281

Narrow-Focus
(M = 1.219 S£ = .426)
Block I
Block II
Block III

1.210
.945
1.502

Outcome Feedback
Wide-Focus
(M = .806 SD^ = .447)
Block I
Block II
Block III

.898
.840
.681

Narrow-Focus
(M = .815 SD = .371)
Block I
Block II
Block III

.876
.745
.822

Wide-Focus
(M = .597 SD = .271)
Block I
Block II
Block III

.621
.617
.554

Narrow-Focus
(M = .709 SD^ = .321)
Block I
Block II
Block III

.544
.848
.735

n = 12 iox each diagnostic group

Wide-Focus
(M = .946 SD = .312)
Block I
Block II
Block III

.817
1.066
.957

Narrow-Focus
(M = .660 SD^ = .299)
Block I
Block II
Block III

.607
.674
.698
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Concerning the interactions involving feedback, there
are significant (p<.05) CD (diagnosis x feedback) and BD
(block X feedback) interactions for narrow-focus achievement (Table 3), as well as the analogous interactions, CD
(p<.01) and BD (£<.05) for narrow-focus knowledge (Table 5).
The CD interactions are discussed in the section on Hypothesis III.

For means of interpretation, the BD interactions

are best grouped with other interactions regarding the
blocks (B) variable.
There is also a significant interaction (p<.05) of D
(feedback) with A (order of task presentation) for knowledge
in the narrow-focus task (Table 5).
graphically depicted in Figure 5.

This AD interaction is
Here it can be seen that

the significant effect of this task order-feedback interaction is the result of feedback differences being greater
at the first level of A (wide-focus task presented first)
than at the other (A2, narrow-focus task presented first).
It is apparent, therefore, that in the narrow-focus situation, knowledge is more affected by differential feedback
when the wide-focus situation is presented first than when
the narrow-focus is presented first.

Described in another

way, when the wide-focus task has been presented first, the
degree of policy matching (G) in the subsequent narrow-focus
task depends heavily upon the type of feedback employed—
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Figure 5. The AD (task order present a t i o n X feedback) i n t e r a c t i o n for narrowfocus knowledge.
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significantly more so than it does when the narrow-focus
task is presented first.
This completes the summary of findings relevant to the
first hypothesis.

Next to be considered then, are the

results for the groups of hypotheses relating to achievement
(r^), followed by those for knowledge (G) and cognitive control (R ). The specific manifestations of these, particularly within the diagnostic groupings, are a major interest
of this study.

It should also be noted that in the discus-

sions presented below, not all of the critical hypotheses
are presented in full—the reader being referred to the
appropriate section (pp. 41-53) in Chapter 1 for a complete
statement of these hypotheses and their rationales.
Findings Regarding Achievement (r^)
As considered in the review of the literature, it is
generally acknowledged that in a situation representative
of the typical judgmental ecology (i.e., a wide-focus situation) the cognitive performance of nonschizophrenics will
be higher than that of schizophrenics.

This expectation is

based, in part, upon the argument that it is in just such
cognitive situations that the schizophrenic has failed to
efficiently function in the past.

Indeed, it is at least

partly due to impaired performance in such situations that
an individual has come to be labeled "schizophrenic."
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Hypothesis II.a.

In the wide-focus situation, the

mean achievement (ra) of nonschizophrenics will be
significantly greater than the mean achievement (ra)
of both schizophrenic groups combined.
Table 8 indicates that in wide-focus tasks, the mean
achievement (r^) of the two schizophrenic groups is less
a
than that of the nonschizophrenics.

The results of the

overall ANOVA are presented in Table 2.

The critical test

for this first hypothesis involves using Dunn's procedure
(Kirk, 1968) to compare the wide-focus achievement of nonschizophrenics with that of two schizophrenic groups (see
Table 2, C,,. contrast).

This comparison yields a signifi-

cant difference (p<.05), due to the superior achievement of
nonschizophrenics over schizophrenics.

Hypothesis II.a. is

thus considered supported by these data.
In order to clarify schizophrenic achievement deficits
in wide-focus situations, three other hypotheses were
advanced.

The first of these. Hypothesis II.b., predicted

that such differences would also be evident in a comparison
of nonschizophrenics with paranoids.

As indicated by Table

8 and the C^^. comparison in Table 2, however, this comparison is not significant.

Although the differences are marked

and in the hypothesized direction, paranoids, compared to
nonschizophrenics, do not demonstrate significantly inferior
achievement in the wide-focus situation.

This finding
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appears to lend some support for the notion that paranoids
may be particularly adaptable to "wide-focus" type
situations.
Considering this above result, however, it should be
noted that one of the remaining hypotheses regarding widefocus task performance (i.e.. Hypothesis II.d.) also predicted that there would be no significant differences between
paranoid and nonparanoid achievement.

This hypothesis was

supported (see Table 2, comparison C,..).

The achievement

of paranoids in the wide-focus task is also not significantly
different from that of nonparanoids.
II.c. (Table 2, C.^.)

Finally, Hypothesis

predicted that in this wide-focus

situation, nonschizophrenics would achieve better than nonparanoids.

This expectation was supported (p<.05). As

indicated by these data, the paranoids' achievement in the
wide-focus task is not significantly different from that of
either the nonparanoids' or nonschizophrenics' (while these
two groups are significantly different from each other) .
The paranoids' achievement falls between the two. However,
when diagnostic subgroups are combined, the wide-focus
achievement of the schizophrenics is significantly inferior
to controls.
A number of a priori hypotheses were also advanced for
the manifestations of achievement (r^) in narrow-focus

situations.

a
These were principally based on the expectation
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that in such situations

nonparanoids would perform as well

as nonschizophrenic controls, while paranoids would demonstrate achievement inferior to both groups. As indicated
by Table 8 and further shown by ANOVA Table 3, all four of
these comparisons are in the hypothesized direction.

By

applying Dunn's procedure (Kirk, 1968) to the following
enumerated comparisons (cf., Table 3) we find for the narrowfocus situation that: (1) consistent with Hypothesis II.e.,
nonschizophrenics demonstrate significantly (p<.01) superior
achievement over paranoids; (2) consistent with Hypothesis
II.f., nonschizophrenic achievement is not significantly
different from nonparanoid achievement; (3) consistent with
Hypothesis II.g., nonparanoid achievement is significantly
(£<.01) greater than paranoid achievement; and finally,(4)
consistent with Hypothesis II.h., paranoids demonstrate
significantly (£<.01) inferior achievement to the other two
diagnostic groups combined.

All four of these hypotheses

regarding narrow-focus task performance are supported by
the data.

As demonstrated here, paranoid schizophrenic

patients achieve poorly in narrow-focus situations, while
schizophrenics who are not paranoid perform as well as
controls.
Knowledge (G)
A number of hypotheses were advanced regarding the
knowledge component of achievement.

This G measure, as
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described previously, depicts the extent to which a subject
correctly detects and subsequently matches his own cognitive
system with that of the actual task.

It was generally ex-

pected that in the wide-focus and narrow-focus situations,
the knowledge index (G) of paranoids would be significantly
inferior to that of both nonparanoids and nonschizophrenics,
while these latter groups would not differ significantly
from one another.

The primary performance deficit of para-

noids would be knowledge and not cognitive control.
A total of eight separate comparisons were hypothesized
to test these expectations, four within the wide-focus situation and four within the narrow-focus situation.

Table 9

provides the mean knowledge (G) measures for each of the
diagnostic groups in both of these focus conditions. Because identical comparisons were made for both focus situations, and because the data weave a consistent picture of
paranoid knowledge (G) deficits, results for both task
conditions are discussed together.
Of the eight separate hypotheses offered for the knowledge (G) index, seven are supported by the data analysis.
The only hypothesis that is not supported was that made
for comparison C,-. in the wide-focus situation (see Table
4).

This corresponds to Hypothesis III.c. which predicted

that, in terms of wide-focus knowledge, nonparanoids would
be significantly superior to paranoids.

Although these
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mean differences are sizable (.674 for paranoids and .904
for nonparanoids) and in the hypothesized direction, it
does not obtain significance.
Applying Dunn's procedure to the following enumerated
comparisons (cf.. Tables 4 and 5) it is found that:

(1)

consistent with Hypotheses III.a. and e., in both focus
conditions, paranoids' knowledge is significantly (p<.01)
inferior to that of nonschizophrenics; (2) consistent with
Hypotheses Ill.b. and Ill.f., in both focus situations,
nonparanoids' knowledge is not significantly different from
that of nonschizophrenics; (3) consistent with Hypotheses
Ill.g., in the narrow-focus situation, the knowledge of
nonparanoids is significantly (£<.01) greater than paranoids;
and finally, (4) consistent with Hypotheses Ill.d. and
Ill.h., there are significant knowledge differences in both
wide-focus (p<.05) and narrow-focus (£<.01) situations,
between the paranoids and the other two groups combined.
Taken together, these findings Indicate that the cognitive
performance of paranoid schizophrenics is particularly
hampered by inadequate knowledge.
Before consideration of the final set of expectations
regarding cognitive control, there are two significant CD
(diagnosis x feedback) interactions which provide further
elucidation of the paranoids' knowledge deficits.

These

occur in the narrow-focus situation for both achievement
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(£<.05) and knowledge (£<.01).

Tables 3 and 5 display the

ANOVA results on each of these dependent variables.
6 and 7 graphically depict the interactions.

Figures

In both of

these illustrations it can be seen that the types of feedback affected the diagnostic groups differently.

To first

look at the achievement interaction (Figure 6), it appears
that compared to the other diagnostic groups, the achievement of paranoids is least affected by differential feedback,
A specific interaction contrast of this is made by first
comparing achievement (r^) differences of D (feedback) at
a
each level of C (diagnostic group).
as follows:

These differences are

C, = .242, C2 = .643, C^ = .582. The largest

difference is between the D contrasts at C, and C^.

This

difference is tested using the contrast vector C^ = [1-1 0] .
The resulting interaction is significant, F (1, 24) = 7.331,
£<.05.

Another interaction contrast of these differences

may also be performed using the contrast vector, C
[2 -1 -1].

=

This interaction is also significant, F (1, 24)

= 8.329, £<.05.
These significant interaction contrasts indicate that
the paranoids' achievement is little affected by differential feedback.

As noted above, the analogous omnibus (DC)

interaction was also obtained for knowledge in the narrowfocus situation (Table 5).

Here again, it appears that

this interaction (Figure 7) is the result of the knowledge
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of paranoids being least affected by different types of feedback.

The identical interaction contrasts completed for the

achievement interaction were also performed.

The differ-

ences of D (feedback) at each level of C are: C

= .170

C2 = 1.055 and C3 = .916. Again, the two contrast vectors
used to test these were C

= [1 -1 Q] and C

= [2 -1 -i] .

Both are significant, with F (1, 24) = 12.220, £<.01; and
F (1, 24) = 12.194, p<.01, respectively.
Cognitive Control (Rg)
The last principal set of hypotheses relate to the
cognitive control (R ) component of achievement.

This R
s

measure, it is recalled, reveals a subject's consistency
in utilizing a cognitive strategy.

it indicates the pre-

dictability of the subjects' responses from the cues in the
task.

The rationale was developed from diverse theoretical

and empirical lines that a cognitive control (R ) deficit
would be particularly evident in the wide-focus performance
of nonparanoid type schizophrenics.

Nonparanoids, that is,

would be impaired with regard to implementing a known
strategy (R^) rather than in learning how to perform successfully (G). Furthermore, it was hypothesized that such
control deficits would not be characteristic of paranoids.
Hypothesis IV.a.

In the wide-focus situation, the

mean control index (Rg) of nonschizophrenics will not
^

—

._
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be significantly different from the mean control index
(Rs) of paranoids.
Table 10 provides the mean cognitive control (R ) meas
sures for each of the diagnostic groups in both focus conditions.

An important test for this first hypothesis

involves using Dunn's procedure (Kirk, 1968) to compare the
wide-focus cognitive control of paranoids with that of nonschizophrenics (see ANOVA Table 6, C.^. contrast).
contrast, as predicted, is not significant.

This

Hypothesis

IV.a. is considered supported by these data.
The most critical test of these wide-focus expectations,
in fact the one which specifically predicts a nonparanoid
deficit in cognitive control (R ) , is Hypothesis IV.b.
Hypothesis IV.b.

In the wide-focus situation, the

mean control index (Rg) of nonschizophrenics will be
significantly greater than the mean control index
(Rs) of nonparanoids.
As the ANOVA (see Table 6, 0^2) contrast) indicates
this contrast is significant (£<.05):

nonschizophrenics

are superior to nonparanoid schizophrenics on the cognitive
control index.

Hypothesis IV.b. is therefore considered

supported by these data.
To further substantiate the diagnostic subgroup differences in terms of cognitive control, two other hypotheses
were advanced for the wide-focus situation.

Hypothesis
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IV.c. predicted that the paranoids' control would be significantly greater than the nonparanoids' control. Although
z^ score differences between the means of these groups are
evident and in the hypothesized direction (.947 for paranoids and .716 for nonparanoids), they are not statistically
significant.

The paranoids' cognitive control in the wide-

focus task is not significantly different from the nonparanoids' cognitive control.

Hypothesis IV.c. is not

considered supported by these data.
The last wide-focus cognitive control hypothesis involved comparing the combined nonschizophrenic and paranoid
groups with the nonparanoids.

The former were expected to

evidence greater cognitive control, and this comparison
(Table 6, contrast C

) is significant (p<.05).
(4)

IV.d. is thus supported by these data.

Hypothesis

The cognitive

control of nonparanoids in the wide-focus task is significantly inferior to that of nonschizophrenics, as well as
to that of nonschizophrenics and paranoids combined.

Their

expected difference from paranoids was not significant.
At the same time, the paranoids were not significantly different from nonschizophrenics in terms of cognitive control.
The final set of research findings pertains to the
manifestations of cognitive control (R_) in the narrowfocus situation.

The expectations regarding performance in

this area were again developed in the literature review.
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The hypotheses predicted that the diagnostic groups would
not be differentiated in terms of their narrow-focus control
(R ) measures.

Although consistent with the above hypoth-

eses that paranoids would not be deficient on this measure,
this does appear incongruous with those expectations for
nonparanoids.

However, developed from implications drawn

from Gillis and Davis (1973) that the nonparanoid achieves
as adequately as normals, as well as from the contention
that the narrow-focus task is more heavily weighted against
knowledge deficits than control impairments, it was predicted that nonparanoids' control would not be inferior
here.

Therefore, a number of hypotheses were advanced for

diagnostic group manifestations of cognitive control in
this narrow-focus situation, all of which were nondirectional in nature.

That is, for six separate a priori

comparisons, hypotheses of no significant differences were
offered.

Two-tailed probability levels were utilized to

test these comparisons.

As the ANOVA (Table 7) for these

data illustrate, in no case are any significant differences
revealed.

From Dunn's procedure then, it was found from

the following enumerated comparisons (cf.. Table 7) m
the narrow-focus situation that:

(1) there is no difference

between the cognitive control of both the schizophrenic
groups combined and the nonschizophrenics (Hypothesis IV.e.);
(2) between the cognitive control of nonschizophrenics and
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paranoids (Hypothesis IV.f.); (3) between that of nonschizophrenics and nonparanoids (Hypothesis IV-g.); (4) between
that of nonparanoids and paranoids (Hypothesis IV.h); (5)
between that of the nonparanoid and nonschizophrenic groups
combined and paranoids (Hypothesis IV.1.); or finally (6)
between that of both paranoid and nonschizophrenic groups
combined and nonparanoids (Hypothesis IV.j.).

Hypothesis

IV.e. - IV.j. are then all considered supported by these
data.

It is evident that in a narrow-focus situation, the

diagnostic groups do not differ significantly in terms of
any of their R

(cognitive control) measures.

Results Relative to the Task Order
and Blocks Variables
Although the major findings pertaining to the hypotheses have been presented, there were some further results
regarding the variables of task-order presentation (A) and
blocks (B) that merit explication.

There were no specific

hypotheses advanced for these variables primarily because
there was no prior empirical basis for developing them.
There was interest, however, in ascertaining their possible
effects.
The A (order of task presentation) variable is concerned with the possible effects resulting from patients
receiving the two task conditions in different orders.
There was interest in determining whether performance might
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be differentially affected by receiving the wide-focus task
first, rather than vice versa.

Half the subjects, then,

were presented the wide-focus task first, and the other
half were presented the narrow-focus first.

Tables 11, 12,

and 13 present the three performance measures of achievement (r ) , knowledge (G) and cognitive control (R ) for
each of these task-order conditions.

These data represent

measures over all combinations of task-order presentation,
feedback, focus condition, and blocks of trials. The mean
correlations are reported for all three blocks of twenty
trials each.

In addition, the six ANOVA's representing all

the focus and performance measure combinations for this
order-effect variable (A) are presented in Tables 2-7. The
results of these data indicate that there is no significant
main effect for the order of focus presentation (A). Therefore, subjects receiving the wide-focus task first do not
perform significantly different from those who receive the
narrow-focus task first.
There are, however, two significant (£<.05) Interactions
with this order-effect variable (A), both occurring with the
knowledge performance measure.

There is an AB (order x

blocks) interaction under the wide-focus (see Table 4) and
an AD (order x feedback) interaction under the narrow-focus
(see Table 5). The first of these is fully described below
in conjunction with the block variable (B). The second (AD)
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TABLE 11
MEAN ACHIEVEMENT (r^) OF TASK-ORDER CONDITIONS
IN FEEDBACK, FOCUS, AND BLOCK COMBINATIONS
Wide-Focus Task Presented First
Cognitive Feedback
Wide-Focus
Block I
Block II
Block III

.695
.655
.653

Narrow-Focus
Block I
.587
Block II
.649
Block III
.824

.378
.192
.202

Narrow-Focus
Block I
.109
Block II
.202
Block III
.018

Outcome Feedback
Wide-Focus
Block I
Block 11
Block III

Narrow-Focus Task Presented First
Cognitive Feedback
Wide-Focus
Block I
Block II
Block III

.676
.722
.817

Narrow-Focus
.564
Block I
.478
Block II
.721
Block III

Outcome Feedback
Wide-Focus
Block I
.340
Block II
.347
Block III
.316

Narrow-Focus
Block I
.120
Block II
.240
Block III
.198
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TABLE 12
MEAN KNOWLEDGE (G) OF TASK-ORDER CONDITIONS IN
FEEDBACK, FOCUS, AND BLOCK COMBINATIONS
Wide-Focus Task Presented First
Cognitive Feedback
Wide-Focus
Block I
Block II
Block III

Narrow-Focus
1.408

Block I

1.191

Block II
Block III

1,245

.971
1.026
1.501

Outcome Feedback
Wide-Focus
Block I
Block II
Block III

Narrow-Focus
.892
.202
.306

Block I
Block II
Block III

.302
.370
.113

Narrow-Focus Task Presented First
Cognitive Feedback
Wide-Focus
Block I
Block II

1.119
1.474

Block III

1.643

Narrow-Focus
Block I
Block II
Block III

.897
.662
1.100

Outcome Feedback
Narrow-Focus

Wide-Focus
Block I
Block II
Block III

.555
.601

Block I

.267

Block II

.598

.600

Block III

.426
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TABLE 13
MEAN COGNITIVE CONTROL (Rg) OF TASK-ORDER
CONDITIONS IN FEEDBACK, FOCUS,
AND BLOCK COMBINATIONS
Wide-Focus Task Presented First
Cognitive Feedback
Wide-Focus
Block I
Block II
Block III

.927
1.105
1.074

Narrow-Focus
Block I
Block II
Block III

.771
.867
.605

Narrow-Focus
Block I
Block II
Block III

1.053
1.141
1.197

Outcome Feedback
Wide-Focus
Block I
Block II
Block III

.759
.787
.851

Narrow-Focus Task Presented First
Cognitive Feedback
Wide-Focus
Block I
Block II
Block III

1.018
1.089
1.075

Narrow-Focus
Block I
Block II
Block III

1.114
.896
1.078

.786
.814
.856

Narrow-Focus
Block I
Block II
Block III

.593
.724
.653

Outcome Feedback
Wide-Focus
Block I
Block II
Block III
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interaction has been presented above with the feedback
variable (D).
As noted above, there was also an interest in assessing
the possible performance effects between the three separate
blocks of twenty trials.

The B (block) variable, because

each patient received all block conditions, is the within
group or repeated measures aspect of the experimental
design.

This allows, then, for assessing any possible

block differences (from improvements due to learning, etc.,)
across the performance measures of achievement (r ) knowla
edge (G), and cognitive control (R ) in each focus condition.
Tables 8-10 provide the mean performance measures for
each of the three blocks of twenty trials. As indicated
here and further substantiated by each of the six ANOVA's
(Tables 2-7), there is no significant main effect obtained
for the blocks (B) variable.

This result may be inter-

preted as essentially a negation of a learning or at least
performance Improvement effect over blocks of trials.
There are, however, several interactions with the B (blocks)
variable which require explication.
presentation x blocks) interaction

The AB (order of focus
is significant (£<.05)

With wide-focus knowledge (Table 4), and the BD (blocks x
feedback) interaction is significant (£<.05) with both
narrow-focus achievement and knowledge (Tables 3 and 5) .
These are each discussed in order.
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The AB interaction is depicted graphically in Figure 8.
As illustrated here, the levels of A (i.e., focus-order
presentation) are not the same over all levels of B (blocks)
It appears that for the wide-focus situation, while the
knowledge of those first receiving the wide-focus task is
superior during the first block of trials, this effect is
reversed for the last two blocks.

A test is made of this

interaction by comparing differences between the two levels
of A at every level of B.

These differences are as follows:

B^ = .313, B2 = -.342, B^ =

-.345.

The largest difference

is between the A contrasts at B^ and the two contrasts at
B2 and Bo combined.

This difference is tested using the

contrast vector B' = [2 -1 -1] . The resulting interaction
contrast is significant, F (1, 24) = 7.742, £<.05.

For this

measure, then, the knowledge (G) differences between getting
the wide-focus or the narrow-focus situation first are
greater for the last forty trials than for the first twenty.
For the two significant interactions of B (block) with
D (feedback), Tables 11 and 12 present the narrow-focus
achievement and knowledge figures for each feedback condition.

The mean correlations are reported for all three

blocks of twenty trials each.

The omnibus BD interaction

indicates that differences between the two feedback conditions are not the same at all levels of B (blocks).

A

specific interaction contrast is carried out to determine
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where these differences lie.

Figure 9 graphically depicts

this BD interaction for narrow-focus achievement (r ) . As
a
shown here, the r

differences between cognitive and out-

come feedback greatly increase in the last block of trials.
A test of this interaction is made by comparing differences
between the two levels of feedback (D) at every block of
trials (B). These differences are as follows: B

= .461,

B2 = .343, B^ = .664. The largest difference is between
the D contrasts at B2 and the D contrast at B-.. This is
tested using the contrast vector B^ = [0 1-1]. The resulting interaction contrast is significant F (1, 24) = 8.748,
p<.05.

It is concluded, then, that in the narrow-focus

situation, the achievement (r^) differences between the two
a
types of feedback significantly increased from the second
to the third block of trials.

From the graph (Figure 9) it

is apparent this was largely the result of the cognitive
feedback subjects enhancing their achievement in the last
twenty trials.
An analogous BD (blocks x feedback) interaction is also
evident in the narrow-focus situation for knowledge (G) .
Figure 10 graphically illustrates this interaction. As
with the above BD interaction, a test can be made comparing
levels of feedback (D) over blocks (B). This reveals the
following differences:

B, = .65, B2 = .36, and B^ = 1.03.

Here again the largest difference is between the D contrasts
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at B2 and B^.

This difference is tested using the contrast

vector B' = ;[0 1 -1] . The resulting interaction contrast
is also significant F (1, 24) = 9.758, £<.05.

The conclu-

sion that can be drawn is that in the narrow-focus situation,
the knowledge (G) differences between the two types of feedback significantly increased from the second to the third
block of trials.

Figure 10 illustrates that such differ-

ences are largely the result of the cognitive feedback
subjects greatly enhancing their degree of policy matching
(G) in the last twenty trials.

The G index is the component

of ra which reflects the extent to which the subject has
begun to match his cognitive system with the actual properties of the task system.

It can be argued then, that the

preceding BD interaction for r
subjects

is attributable to the

in the cognitive feedback condition significantly

enhancing their knowledge (G) in the last twenty trials. As
illustrated in both Figures 9 and 10, these feedback differences in the third block are rendered even greater by the
outcome subjects' decreasing performance (from block two).
Further support for this view of feedback effects on the G
index is offered by analogous data regarding the other component of achievement.

Cognitive control (Rg), was not

significant for this same BD interaction (F = .966, see
Table 7).

It is also interesting to note that, unlike
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these other performance measures (i.e., r and G)
a

there

are no significant interactions in either of the two cognitive control (Rg) ANOVA's (see Tables 6 and 7).

CHAPTER IV
DISCUSSION AND CONCLUSIONS
Based upon the findings of this investigation, it
appears that the quality of the cognitive performance of
schizophrenics is a result of the formal properties of the
situation as well as the functional character of their cognitive processes.

The effectiveness of their cognitive

adjustment is contingent upon the interrelationship of both
the task and cognitive systems.

This is

congruent with

Brunswik's (1952, 1955) view that the functional interrelation between the environment and the behaving organism is
the proper unit for studying and understanding behavior.
It does not appear correct then to speak of the cognitive deficits of the schizophrenic person without particular
reference to the situations confronting him, his diagnostic
subtype, and the functional nature of his cognitive system.
The schizophrenic is more or less cognitively impaired, or
indeed not at all impaired, depending upon the structure of
the task (wide and narrow-focus), his diagnostic subtype
(paranoid and nonparanoid), and the specific process utilized to describe the nature of his performance (achievement
and its components, knowledge and cognitive control).
This chapter will first discuss findings relevant to
each of these dimensions.

These will be considered for
113
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wide-focus and then for narrow-focus situations.

Next con-

sidered will be the influence of the differential feedback
parameters that were utilized.

Finally the substantive

conclusions to be drawn from this study and the implications
it holds for future investigations will be presented.
Schizophrenic Subtypes and Their Performance
In Wide-Focus Situations
Brunswik (1956) has pointed to the importance of dealing adequately with "Intuitive" environments or situations
calling for inferences based upon a wide range of indicants,
no one of which has a univoeal relationship with the criterion.

While some occasions do call for a more "analyti-

cal," narrow-focus cognitive approach, the most frequently
encountered situations are ones requiring a wide scope of
effective cue utilization.

The multiple-cue tasks employed

in this study permit the evaluation of several aspects of
cognitive performance in these two situations.
The schizophrenic is maladapted primarily in terms of
his everyday functioning.

His impairment is most typically

evident in those situations calling for an efficient, widefocus cognitive approach.

As Gillis (1969a) has suggested,

if some people (viz. schizophrenics) are unable to cognitively come to terms with their environment, it is precisely
in such wide-focus, probabilistic situations that they have
failed.

To identify the nature of schizophrenic cognitive
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impairment, therefore, it is necessary to sample environments that are representative, in a formal sense, of the
typical inference situation.

Gillis (1969b) has even sug-

gested that the failure to do so may be a critical fault
with most of the methods heretofore used in the study of
schizophrenic deficits.
As the results of this investigation show, schizophrenics, given an experimental situation which calls for
the efficient utilization of several cues, do achieve poorly,
This result is not surprising given the plethora of evidence
attesting to the presence of schizophrenic cognitive impairments.

As Silverman (1964a, p- 352) aptly points out, most

studies in this area simply report, "again and again and
again" that schizophrenics are sicker and perform less adequately than normals on various "experimental tasks." Much
of what has been assessed in the past, it appears, is how
able the schizophrenic person is to achieve, and of course
the answer has nearly always been "not as well as normals."
The findings of this investigation suggest that a
major source of theoretical and empirical confusion in
schizophrenic research may be linked to the homogenization
of distinct cognitive performance processes into a simple
measurement criterion of achievement.

Although the impli-

cations of this will be delineated at the end of this
chapter, it appears that the separation of the cognitive
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performance processes of knowledge and cognitive control
offers a distinction directly associated with subtypes of
schizophrenic cognitive dysfunction.

Indeed, when this

separation is accomplished, we find that with regard to both
specific task situations and particular cognitive processes,
these schizophrenic subtypes perform as well as people who
are not schizophrenic.
Specifically, it was found that in a task representative of the typical judgmental ecology, there are striking
cognitive differences in schizophrenic diagnostic subtypes
Nonparanoid schizophrenic cognitive performance is characterized by deficits in cognitive control and not knowledge,
while paranoid schizophrenics are deficient in knowledge,
but not cognitive control.

In wide-focus situations schizo-

phrenic subgroups do poorly, but the reasons for their
performance deficits directly contrast with each other.
Paranoids do poorly because of a lack of knowledge and the
nonparanoids because of a lack of cognitive control or
consistency.
The finding that, in a task representative of the
typical judgmental ecology, nonparanoid schizophrenics evidence a level of knowledge equal to that of nonschizophrenics is certainly significant.

Equally as important,

however, is the finding that nonparanoid performance deficits
are directly attributable to a lack of cognitive control, or
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an inability to consistently utilize the cognitive information they seem to possess.

A methodological framework which

allows analysis of the knowledge and control performance
components thus offers a new distinction of nonparanoid
schizophrenic cognitive impairment.

It also appears that a

deficit in cognitive control provides a general conceptual
framework which integrates much of the theoretical, experimental, and clinical literature on the nature of schizophrenic thought disorder.

From both the review of the

literature and the results of this investigation, it appears
that the cognitive inefficiency evidenced by nonparanoid
schizophrenics may be succintly characterized as a deficit
^^—\

in cognitive control.

The separation of cognitive performance into independent components also generates some important considerations
for further understanding the impairment of paranoid schizophrenics.

Results of the present investigation indicate

/

that paranoid performance may be characterized by deficits
in the process of acquiring information but not in the
consistent application of a most predictable strategy.
Paranoids are able to establish enough cognitive response
consistency to make judgments, although the information
they use for such inferences may be.erroneous.

These people

were cognitively hampered only in terms of their ability

^

118

to acquire knowledge about the situation, while their degree
of cognitive control was equal to that of nonschizophrenics.
This pattern of cognitive functioning for paranoids is
substantiated by findings regarding the feedback dimensions
of the study.

It was found that unlike either other schizo-

phrenics or normals, paranoids did not benefit from the
provision of cognitive feedback.

In fact, the paranoids

clearly distinguish themselves from these other groups in
their apparent inability to improve their level of knowledge
with such information.

Indeed, it is the nonparanoids who

'significantly benefit from cognitive feedback, improving
on both the achievement and knowledge indices. Paranoids
benefited the least from such feedback, while nonparanoids
were helped even more than nonschizophrenics.
These data are quite consistent with several characterizations of the paranoid.

They are particularly congruent,

for example, with Cameron's (1951) theoretical treatment of
the perceptual-cognitive organization of a delusional system,
a primary symptom of the paranoid.

Cameron suggests that in

the latter stage of delusion formation, the paranoid disregards those aspects of reality which are incongruent with
his system about the relations of things and events. Information discrepant from his delusional system, or rigid
cognitive set, is ignored.

The cognitive disposition is

one that is apt to be quite consistent, with a resultant
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decrease of "knowing" (analogous to a faulty weighting of
cues) the actual nature of input being received.

Cognition

becomes controlled to such a degree that it is anchored in
its own private knowledge system.
Two anecdotes are offered to further illustrate how
paranoid patients characteristically functioned in these
cognitive situations.

One subject, who carried the diag-

nosis of paranoid schizophrenia, exhibited a prediction
strategy that weighted the three cues .47, .44, and .47.
This system was employed, however, on the second block of
trials in a narrow-focus task where he had twice previously
received cognitive feedback as to the actual ecological
validites.

He had, in addition, received information

regarding his own block one cue utilization policies 1
Thus, this patient, regardless of information to the contrary, persisted in applying an equal cue weighting strategy
that was inappropriate to the task.

Another paranoid sub-

ject, after giving a judgment of 10 to a trial and finding
that the correct criterion was 16, remarked, "That's where
the computer made a mistake right there."
In light of the functional nature of the paranoid and
nonparanoid deficits, it is Interesting to note a cognitive
conflict study by Moscovici, Lage, and Naffrechoux (1973).
This investigation suggested that subjects exhibiting a
higher response variability or inconsistency are likely
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to be most susceptible to influence from others.

Influence

was determined in that study by the degree of policy departure from prior cognitive training.

The implications

here are that the nonparanoid, being characterized by a
large degree of cognitive inconsistency, is quite open to
improvement suggestions, even more so than the nonschizo-^
phrenic.

On the other hand, the paranoid is less suscep-

tible to outside influence and so is much less inclined to
change a strategy once it is systematized, even though his
knowledge may be inaccurate.
From these wide-focus data it appears that the general
cognitive approach of the nonschizophrenic may be characterized as one selectively looking for hypotheses, seeking the
cues having a certain relationship with the criterion and
then somewhat consistently applying this knowledge. The
nonparanoid schizophrenic appears to be more random, searching the cognitive situation trying to encounter something
that just might fit.

He is thus inclined to be quite in-

consistent in this process and influenced by any possibilities he may seem to find.

Lastly, the paranoid seems to

be best characterized as bringing a system to the task,
determined to apply it regardless of its appropriateness.
Schizophrenic Subtypes and Their'Performance
in Narrow-Focus Situations
Equally as important as the findings of this study
regarding schizophrenic performance in wide-focus situations
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are those concerning narrow-focus tasks. Although the
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narrow-focus situation may be construed as a somewhat
"atypical judgmental situation, there are several implications
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to be drawn from these data as well.

First, when schizo-

phrenic diagnostic subtypes are considered, it was found
that the nonparanoid does quj.tG well when confronted_^with a
task requiring the utilization of a restricted range of
cues, a task in which the most important aspect of performance is to determine a rul-e^ for inferences.

In fact, in

such a narrow-focus situation the nonparanoid schizophrenic
does not perform significantly different from the nonschizo-'
phrenic, in terms of either achievement, knowledge, or cog-^
nitive control.

Across all three performance measures the

nonparanoid did not evidence any appreciable cognitive
deficit.

To the contrary, the nonparanoid was as adequate

as people who were not schizophrenic.
The paranoid schizophrenic, on the other hand, demon- ^
strates poor achievement in such narrow-focus tasks relative
to both nonschizophrenics and nonparanoids.

There is also

consistent evidence that the functional nature of the para1
noid's difficulty in narrow-focus situations may be directly
attributable to a deficit in knowledge or the ability to
acquire relevant cognitive information.

As described aboVe

this same character of paranoid cognitive inefficiency is
also evident in wide-focus situations.
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Considering the consistent knowledge and achievement
deficits evidenced by paranoids, it is important to note
that in terms of cognitive control, these patients did not
perform differently from nonschizophrenics.

In the narrow-

focus situation, despite their knowledge and achievement
being pervasively inferior to both groups, paranoids evidence a mean control index of .974 which is above that of
nonparanoids (.823), and that of nonschizophrenics (.939).
This may be taken as further illustration that paranoid
responses are more consistent than those of other schizophrenics or even normals, although the system they apply
is an idiosyncratic, often maladaptive one. The paranoid's
response predictability is quite high even though he is
doing poorly and knows little about the properties of the
task in which he is engaged.

This paranoid proclivity to

make steadfast inferences on an inaccurate basis appears to
be particularly evident in a narrow-focus situation.
A case may be made that the paranoides degree of cog-___
nitive consistency may be at_ least ojie important ^ctor

m

his ability to stay out of psychiatric institutions, at
least relative to other psychopathological groups. Strauss
(1973) has cogently argued that the differential classification of acute and chronic dimensions of schizophrenia
greatly interacts with the paranoid-nonparanoid dimension,
to a large degree because paranoids are not as apt to be ^
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included as "Jong-term" patients.

They are simply able to

stay out of the hospital for longer periods. From the
results of this study it is suggested that one possible
reason for this is the degree of cogn"rtive ~as well as behavioral consistency manifest by paranoids.

Consistency is an

attribute of comfort for society, such that if one can at
least predict another's actions he is not as apt to perceive his behavior, however odd it may appear, as extremely
undependable or fearful.

Relevant to this consideration,

however, it is recognized that such consistency, although
valuable in maintaining one outside of the hospital, can
in itself be quite pathological.

A case in point is a

paranoid patient who, when queried upon the completion of
his trials about the policy he had employed to arrive at
his judgments, eagerly explained a complex system based on
diagonal lines drawn across the visual presentations that
differentially indicated a subtraction or addition process
with the numbers of x's.

Obviously, the resultant answers

appeared to be rather random in terms of the R^ measure—he
had R indexes of .3501, .0825, and .3650, which were very
s
low for the paranoid group.

The correlational measures

used"simply could not capture his distinctly unusual, yet
actually quite consistent, system.

In terms of such a

selected example, then, this paranoid patient had developed
a system that was so bizarre as to not be susceptible to
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the standard control measure.

This system Is cited as an

instance of dysfunctional or even maladaptive cognitive
control because it is balanced very little by any verity
or knowledge.

This patient's performance was typical of

his diagnostic group, for such a disproportionate degree
of control actually serves to characterize the type of
cognitive adjustment the paranoid makes with his uncertain
environment.
The Influence of Feedback on
Schizophrenic Cognition
From the preceding discussion regarding the nature of
schizophrenic cognitive functioning, several important
questions may now be posed.

One of these questions pertains

specifically to the performance of the nonparanoid schizophrenic.

If, as suggested by the data, this person evi-

dences an adequate degree of knowledge in cognitive
situations, why is it he appears unable to apply this
knowledge in a more consistent and subsequently efficient
manner?

The answer appears to at least partially lie with

the potent influence of feedback upon his performance.
A number of studies with normal samples have demonstrated that outcome feedback is not only a slow means of
learning (Hammond, 1971) , but may actually decrease overall
performance.

This is particularly due to its detrimental

effects on the development of cognitive control (Brehmer &
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Lindberg, 1970).

These findings, in conjunction with those

demonstrating that cognitive control may be enhanced by the
introduction of cognitive feedback (Gillis, Stewart, &
Gritz, 1975; Hammond & Summers, 1972), would suggest that
the provision of such information could serve to moderate
this performance process deficit of the nonparanoid.

The

results of this study, which is the first to investigate
the effects of cognitive feedback on the performance of
schizophrenic subtypes. Indicate this is actually the case.
Across all task conditions, nonparanoids and nonschizophrenics demonstrated a performance superiority in the cognitive, as opposed to outcome, feedback conditions. This
improvement was particularly evident in the last block of
trials.

These findings are not particularly surprising

for nonschizophrenics, although this group was composed of
hospitalized psychiatric patients. What is noteworthy is
that nonparanoids benefited
information.

equally as well from this

Furthermore, this effect was evident on all

three performance measures.

This result suggests that

schizophrenic patients with specific performance deficits
in cognitive control were able to significantly diminish
the magnitude of such deficits when cognitive feedback was
provided.

Of course, it cannot be concluded from this that

the right type of feedback eliminates nonparanoid schizophrenic cognitive deficits.

It is suggested, however, that
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the type of feedback heretofore employed in the study of
this population could serve to actually potentiate their
performance deficit.

Outcome feedback, that is, may be

particularly detrimental to nonparanoids because it further
weakens their already deficient degree of cognitive
control.
Also relevant to the above is a study by Bonaiuto
(1973) which utilized feedback parameters analogous to
those employed in this investigation.

Outcome feedback was

found to lead normal subjects to depend more on their own
existing systems and therefore prevent any significant
cognitive changes.

Cognitive feedback, on the other hand,

served to enhance such change.

Although the Bonaiuto study

can only be taken as suggestive, in conjunction with the
present results it is clear that the influence of feedback
parameters does warrant further examination.

Also important

is the indication that the apparent source of nonparanoid
cognitive inefficiency was at least ameliorated by the
provision of the most useful type of feedback.

The resul-

tant implications of this are several, not the least of
which is the possibility that such feedback forms may be
adopted for the cognitive training of these patients.
There may be therapeutic value in providing these people a
kind of cognitive reframing of their inefficient modes of
coming to terms with their environment.
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In conjunction with the above, it is important to
consider the performance of paranoid schizophrenics. This
diagnostic group did not demonstrate a similar capability
to effectively employ cognitive feedback.

Specifically,

it was not apparent that providing cognitive feedback to
these schizophrenics served to moderate their performance
deficit of knowledge.

From the analysis of the diagnosis

X feedback interaction, it was found that paranoid knowledge was improved significantly less than that of the other
groups by the introduction of cognitive feedback. This
result was apparent for knowledge as well as achievement in
narrow-focus situations.

It is difficult to say why this

same interaction did not occur in the wide-focus situation.
It could be due to the paranoid utilizing more of the cognitive information here because it fits his characteristic
perceptual style, as paranoid achievement was greater in the
wide-focus tasks. A more defensible argument, howe\>^r, is
that the narrow-focus task is again simply weighted for
the knowledge factor which, of course, appears to be a particular source of dysfunction in paranoid thinking.
Although the reason remains unclear, it is evident that at
times cognitive feedback did little to alleviate^ the source
of paranoid cognitive inefficiency.
Finally, it should be noted that the utility and feasibility of cognitive feedback is directly attributable to
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the development of computer graphics techniques.

The use

of such technology in the study of schizophrenic thinking
had been utilized in only one earlier preliminary study
(Gillis, Stewart, & Gritz, 1975).

Clearly the present

investigation demonstrates that this development provides a
valuable advance, not only for understanding the sources of
cognitive deficits in schizophrenia, but for the possible
amelioration of such dysfunctions as well.
Conclusions
The results of this investigation appears to provide
some implications for our understanding of schizophrenic
cognition.

Brunswik's (1956) view of the organism/environ-

ment interrelationship was that man must be studied and
understood as functioning in an uncertain, probabilistic
ecology.
respect

If human cognitive processes are functional with
to such an environment, then it must be acknowl-

edged that his theory of "probabilistic functionalism" is
at least connotatively correct.

But what can be said of

dysfunctional behavior, and, in particular, the dysfunctional cognitive processes in schizophrenia?

An organism's

functional adjustment to the uncertain world is mediated by
processes which allow effective coping with environmental
cues.

For the schizophrenic, however, this appears to in

some way have gone awry.

The schizophrenic is maladapted
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in terms of his dealings with the world.

His cognitive

system does not, in fact, make efficient contact

with

what we define as reality.
The results of this study suggest that there are distinct cognitive performance processes involved in the
organism's efficient functioning which may hold valuable
clues for understanding the nature of cognitive dysfunction.
It is important to recognize that prior research with
schizophrenics has not specifically dealt with these components of cognitive performance.

Rather, what has been

generally assessed in past studies is whether or not the
schizophrenic is able to efficiently achieve. Although the
answer to this question has typically been apparent before
the research was undertaken, there are now some indications
that at least certain characteristics of the schizophrenic
syndrome may be isolated across various testing techniques
(Buss & Lang, 1965; Lang & Buss, 1965; Silverman, 1964b).
As Gillis (1969a) has noted, however, there has been little
use of any systematic guidelines in this research.

Despite

the fact that the cognitive dysfunctions of schizophrenic
groups are legion, there is very little that may be conclusively said about the characteristics of schizophrenic
thinking.

It now appears that there are at least two rea-

sons for this failure to yield such characteristics. One
is that we have measured cognitive performance processes
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indirectly, the other is that we have learned very little
about how the schizophrenic actually copes with his uncertain environment.
First, the homogenization of schizophrenic cognitive
performance processes into a simple measure of achievement
has resulted in the assessment of the component processes
of cognitive control and knowledge only indirectly.

What

prior techniques have generally provided is a measure of
the degree to which these Individuals possess the cognitive
tools to achieve as well as normals. When this psychotic
group did not measure up, it was taken as yet another indication of the cognitive impairment of schizophrenics.
It may now be argued that the source of these deficits has
been only indirectly assessed due to our own failure to
ascertain that performance in cognitive situations, like
psychomotor ones, involve distinct processes, the acquisition of knowledge and the consistent application of that
knowledge.

Applying a conceptual and analytical framework

which allows for the disentanglement of these processes
provides some important implications for our understanding
of the specific nature of schizophrenic cognitive dysfunction.

It may now be advanced that in order to speak of

schizophrenic cognitive deficits particular consideration
must be made of the task situation, the specific diagnostic
subtype, and the processes used to describe the cognitive
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function.

The first two of these considerations were

apparent before this study, and were further substantiated
by the results here.

The notion of schizophrenic cognitive

performance processes was introduced here and now also
appears to be of value.
A second conclusion is that we have learned little
about how the schizophrenic cognitively functions in his
world not only because we have not considered these separate
performance processes, but also because we have only sought
to evaluate and Identify the particular perceptual-cognitive
strategies for which a person is best equipped.

Knowing

that a schizophrenic is a leveler or sharpener, that he
responds to a stimulus array globally or articulates discrete elements independently of the context in which they
are embedded, that he broadly scans the environment or
confines himself to limited segments of perceptual inputs,
or that he is more or less interference prone, only tells us
the prerequisites of a particular cognitive ability.

It

does not tell us how, or even if, this ability may be efficiently utilized, or the organism's proclivity or distinct
manner of employing it.

To be sure, it is important to know

that such dispositions exist in order to justify studying
their consequences, but this may or may not tell us much
about how the schizophrenic actually functions. Two examples
from the present investigation provide cases in point.
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Nonparanoid schizophrenics in narrow-focus situations demonstrated adequate performance on all three dependent measures.
This is consistent with the contentions of several investigators (Broen, 1966; Silverman, 1964a, 1964b; Venables, 1964;
Zahn, Rosenthal & Shakow, 1963) that these patients are hyposcanners who excessively limit their stimulus field.

On the

other hand, the present investigation, in conjunction with
the findings of Gillis and Davis (1973), suggests that paranoid schizophrenics, who perceptually scan their environment,
do not garner enough valid information from this to cope
with their cognitive situations.

In both the narrow and

wide-focus tasks, paranoids exhibit inferior knowledge.
This wide-focus deficit is particularly compelling because
it is evidenced in a cognitive circumstance which would
have heretofore appeared to be particularly geared for the
paranoid.
It thus appears that our present understanding of the
complex nature of schizophrenic cognition is still
admittedly meager.

It also appears that one reason for our

paucity of accomplishments may perhaps be linked to the previously entangled dimensions of cognitive control and knowledge.

Another reason may rest with the failure to utilize

a model which both serves as a guideline for research and
provides a representative design that tells more about how
a schizophrenic person cognitively functions.

It appears
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that developments within the Brunswikian framework are particularly suited to the moderation of these deficiencies.
Implications for Future Research
This investigation, in its attempt to ascertain the
viability of several developments from the Brunswikian
framework for the understanding of schizophrenia, introduces
several methods to study such behavior.

The findings sug-

gest that these techniques and constructs may prove of value,
and that they warrant further investigation.
One general implication from this study relates to the
influence of various task properties on the measurement of
schizophrenic deficit.

The case for representative design

in studies of perception, learning, and cognition has been
amply made (Brunswik, 1952; 1956; Postman & Tolman, 1959;
Hammond, 1965) . Gillis (1969a, 1969b) has been the foremost proponent of the need for representative design in the
study of pathological thinking.

In particular, one of that

author's investigations (Gillis, 1969b) clearly illustrates
the critical role of both task form and substance upon the
cognitive achievement (r ) of schizophrenics. Moreover,
a
Gillis suggests that most of the methods previously utilized to study schizophrenic thought disorder do not in
fact adequately represent the very circumstances in which
these cognitive deficits are manifest.

In sorting tasks.
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for example, the subject needs only to determine which cue,
or limited set of cues, is "correct" and then subsequently
base his judgments on this restricted aspect of the stimulus
situation.

Gillis argues that it is precisely these circum-

stances in which the psychological deficits of schizophrenia
may be masked rather than elucidated.
Based upon the findings of this investigation it is
suggested that, in addition to this task representativeness,
the cognitive performance of schizophrenics may hinge
directly upon the degree to which a particular task requires
the efficient employment of different cognitive performance
processes.

Even when diagnostic classification is con-

trolled, the same task may very well indicate differences
due only to the nature of the task itself. Where we have
failed to distinguish cognitive performance processes in
different organisms, we have also failed to consider how
these may be differentially tapped by any one circumstance
or task.

For example, if a task or test circumstance pro-

motes a rule-finding approach and dependency upon a limited
range of cues, the nonparanoid may do quite well, and the
paranoid poorly.

The paranoid may achieve well in a situwiiiiiumctv^'i'

atlon which calls for a wide-range of cues requiring only
a consistency in information employment, as•long as the^
information tha"F"is con^stently utilized does not need to
be closely checked for its verity.
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In light of the above, it is noted that a particular
case has been made in this study that contrasting task
properties may differentially require the efficient employment of distinct cognitive processes.

Deficiencies in

cognitive control, for example, are apparently not as apt
to be demonstrated in tasks which require only the knowledge of one cue or limited range of cues.

A case has been

made that the knowledge factor is a particularly important
component in narrow-focus tasks.

It is interesting, in

this regard, that results from studies by Brehmer (1973c)
and Peterson, Hammond, and Summers (1965) illustrate that
psychiatrically normal subjects tend to give too much weight
to cues with low validity, and too little weight to cues
with high validity.

Thus, in a situation which employs

extreme conditions of both of these (i.e., our narrow-focus
task), one could expect relatively low overall knowledge
scores.

Indeed, a separate ANOVA carried out for G over

all task conditions illustrates that G for all subjects
was significantly (£<.01) greater in the wide-focus than in
the narrow-focus task, while R^ was not at all affected by
the focus situation (F = .004).

Knowledge (G) would there-

fore appear to be a critical factor for efficient performance in narrow-focus situations.

The extent to which task

situations differentially require cognitive performance processes is certainly an important suggestion warranting future
study.
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Also of importance for future research are implications
regarding the specific structure of tasks. One of the important attributes of the MCPL model is that the formal properties of the representative situations confronting subjects
may be varied in both complexity and uncertainty in at least
five ways:

(a) the uncertainty associated with each cue can

be varied so as to create differential cue validities; (b)
the form of the functional relationship between each cue
and the criterion can provide for great variations from that
of positive linearity; (c) the intercorrelations between
each of a number of cue configurations can be varied; (d)
the number of cues related to a criterion can be varied;
and (e) the actual predictability of the task can be manipulated.

In addition to these, Gillis (1969b) has demon-

strated the importance of certain substantive properties
of such tasks and Gillis, Stewart and Gritz (1975) found
that task complexity may even mask effects if they are made
too easy for subjects.

These are pointed up to elucidate

the fact that such characteristics can be extensively
manipulated so as to differentially affect both knowledge
and cognitive control.

There are, in fact, clear indica-

tions of such differential effects from a number of studies
with normals (Brehmer, 1969a, Deane, Hammond & Summers,
1972; Nystedt & Magnusson, 1972).

The need for analogous

research now appears warranted for schizophrenia as well.
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It is also evident that while there is an obvious need to
follow up the present results with future studies on the
nature of cognitive dysfunction, there is a similar need to
build upon these findings by relating the tasks utilized
here to other ones as well.
It is also apparent from this investigation that the
implications of different feedback parameters may be important in the study and ultimately the treatment of schizophrenia.

One implication involves the need to devise and

study the effects of more refined feedback parameters upon
schizophrenic cognition.

Although the superiority of cog-

nitive feedback has been adequately demonstrated, this form
can itself be sufficiently varied to allow the study of
various types of cognitive information and their resultant
effects.

It may be worthwhile investigating, for example,

the extent to which schizophrenics are able to utilize the
various components of feedback information.

Even different

displays of such feedback may be found to greatly affect
performance.
It is important to note that cognitive feedback has
two distinct characteristics.

It provides both a clear

representation of structural task properties so that subjects do not have to discover these by experience, and it
provides feedback regarding the nature of their own performance.

There are indications (Brehmer, 1973d; Brehmer &
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Quarnstrom, 1973; Magnusson & Nystedt, 1969; Nystedt, 1972;
Nystedt & Magnusson, 1973) that this first characteristic,
"feedforward," is the most crucial component of such feedback.

Certainly this area also merits further investigation

to determine the form of cognitive feedback of most value to
schizophrenics.
In conjunction with the future need for determination
of both task and feedback influences, there is also an
obvious need to study the effects of psychoactive drug
regimens on cognitive processes.

It would be Important to

find, for example, that certain types of medications differentially affect the processes of cognitive control and
knowledge.

This would now appear to be of particular im-

portance considering the distinct cognitive impairments of
diagnostic subtypes of schizophrenia and the possible
treatment modalities we could utilize to therapeutically
modify these deficits.
In regard to both the utility and flexibility of the
Brunswikian framework, there are also some implications for
future research.

These suggestions pertain to the all too

typical method of ascribing particular cognitive characteristics to a class of individuals and then attempting, by
some single measure, to investigate the generality of this
characteristic in other such classes.

From the Brunswikin

viewpoint, however, it is as important to representatively
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sample environments and not simply populations.

It might

prove of value, therefore, to study the hierarchical nature
and cognitive patterns of one organismic system coping with
wide varieties of ecological contexts.

For example, a

paranoid schizophrenic's cognitive system could be intensively studied to determine his degree of cognitive control
in different judgment situations, how rigidly he holds to
his cognitive system, when he functions in a manner not
typical for himself, etc.

With the advent of Interactive

computer graphics, such representative sampling of judgment
environments is feasible.

Also in this regard, computer

instrumentation now provides the capability to simulate and
analyze cognitive policies as they happen, so that they may
be fed back to subjects and literally allow them to see the
structure of their own policies.

Both of these concepts

combined would, in fact, allow a type of individualized
cognitive analysis that has never before been available
for the study of schizophrenic thinking.
Finally, the results of this study suggest that the
influence of different cognitive performance processes,
and the importance of distinctions between both schizophrenic diagnostic subtypes and task situations can no
longer be ignored.

The extent to which these variables

interact with and upon one another in complex ways would
appear to be of importance in our future understanding of
the interrelationship of organism and environment.

CHAPTER V
SUMMARY
This study examined the viability of several developments in the Brunswikian framework for the study of schizophrenic cognition.

An attempt was made to evaluate the

interrelationships of differential task situations with the
functional characteristics of schizophrenic thinking.

Tasks

were varied so as to differentially require a wide and narrow
scope of effective cue utilization.

A conceptual and ana-

lytic framework was introduced which provided for the
separation of the schizophrenics'

performance processes of

knowledge and cognitive control, and the quantification of
each.

Finally, the form of feedback was varied to assess

the effect upon schizophrenic performance, as well as to
evaluate the utility of computer graphics technology in the
study of disturbed thinking.
It was hypothesized that schizophrenic performance
deficits would be directly attributable to deficiencies of
cognitive control or knowledge, based upon the respective
diagnostic subtype of nonparanoid or paranoid schizophrenia.
These were predicted to be differentially manifest depending
upon particular task conditions.

It was also hypothesized

that computer-mediated, cognitive feedback would enhance
performance relative to more traditional outcome feedback.
140
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Thirty-six patients diagnosed as either paranoid schizophrenic, nonparanoid schizophrenic, or nonschizophrenic were
individually presented tasks varying in the extent to which
the variance was distributed among three available cues.

In

the narrow-focus situation, only one cue had any noticeable
predictive validity, while in the wide-focus, each of the
three cues had noticeable and relatively equal predictive
validity.

For eighteen of the patients, outcome feedback

of correct criterion values was given after every trial.
The other half of the patients received cognitive feedback,
providing them information regarding the ecological validities of each of the cues as well as periodic computer
graphics information depicting various aspects of their own
cognitive performance.

All subjects received three twenty-

trial blocks of a narrow-focus and three twenty-trial blocks
of a wide-focus situation.

The order in which these situ-

ations were presented was balanced and performance was
assessed for each block of twenty trials.
Results indicated that the functional character of
diagnostic subtype cognitive processes, formal task characteristics, and feedback parameters are all significant
variables in understanding the nature of schizophrenic cognitive dysfunction.

As expected, ^schizophrenics as a group

Performed less adequately than normals in the situation most
representative of the typical judgment ecology (i.e., a
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wide^^focus Jikask)ftewev^M^T--when--fche-componentsof cognitive
performance were analyzed, clear^dlstinctlons were found
between diagnostic subtypes of schizophrenia.

Nonparanoid

performance was^characterized by deficits in cognitive control and not knowledge, while paranoid, performance was
deficient in knowledge but, not control. .Paranoids evidence^
knowledge deficits in both focus conditions, but their cognitive control was no different from nonschizophrenics. Non)aranoids were as adequate as nonschizophrenics in their
performance on narrow-focus tasks, while they demonstrated
inadequate control in the more representative judgment
situation.

The nonparanoids' performance adequacy in narrow-

focus situations was an apparent function of this task disproportionately requiring more knowledge than control. The
main effects of both task-order presentation and blocks
were negligible, although Interactions of these variables
as well as others were explored.

Finally, the effects of

cognitive feedback were superior to outcome feedback across
all performance and task conditions.
Implications of the findings for understanding the
nature of schizophrenic cognitive dysfunctions were discussed.

Suggestions were also made for future studies of

schizophrenic cognition.

REFERENCES
Allport, F. Theories of perception and the cnnr^^p^ of
structured New York: Wiley, 1955.
Arieti, S. The loss of reality.
1961, 2/ 3-24.

Psychoanalytic Review
—
-'

Atkinson, R. L. , & Robinson, N. M. Paired-associate learning by schizophrenic and normal subjects under conditions of personal and impersonal reward and punishment.
Journal of Abnormal and Social Psychology, 1961 62
322-326.
—'
Azuma, H. , & C^ronbach, L. J. Cue-response correlations in
the attainment of a scalar concept. American Journal
of Psychology, 1966, 79i, 38-49.
Bellak, L.
1948.

Dementia praecox.

New York:

Grune & Stratton,

Bjorkman, M. Studies in predictive behavior: Explorations
into predictive judgments based on functional learning
and defined by estimation, categorization, and choice.
Scandinavian Journal of Psychology, 1965, £, 129-156.
Bjorkman, M. Stimulus-event learning and event learning
as concurrent processes. Organizational Behavior and
Human Performance, 1967, 2_, 219-236.
Bleuler, E. Dementia praecox or the group of schizophrenias
New York: International University Press, 1950.
Bleuler, E. The basic symptoms of schizophrenia. In D.
Rappaport (Ed.), Organization and pathology of thought.
New York: Columbia University Press, 1951.
Boik, R. Interactions in the analysis of variance: A procedure for interpretation and a monte carlo comparison
of univariate and multivariate methods for repeated
measures designs. Unpublished doctoral dissertation,
Baylor University, 1975.
Bonaiuto, G. B. The feedback problem:
conditions of exact and ambiguous
In L. Rappoport and D. A. Summers
ment and social interaction. New
hart, & Winston, 1973.
143

Cognitive change in
outcome information.
(Eds.), Human judgYork: Holt, Rine-

144
Boneau, C. A., & Pennypacker, H. S. Group matching as
research strategy: How not to get significant results
In R. E. Kirk (Ed.), Statistical issues. Monterey
Calif.: Brooks/Cole, 1972.
"
'
Brehmer, B. Cognitive dependence on additive and configural
cue-criterion relations. American Journal of Psycholoav
1969, 82^, 490-503. (a)
~~
^'
Brehmer, B. Effects of communication and feedback on policy
differences and policy consistency in a cognitive conflict situation. (Umea Psychological Reports No. 16) .
Umea, Sweden: University of Umea, 1969. (b)
Brehmer, B. The roles of policy differences and inconsistency in policy conflict. (Umea Psychological Reports
No. 18). Umea, Sweden: University of Umea, 1969. (c)
Brehmer, B. Sequence effects in policy conflict. (Umea
Psychological Reports No. 17). Umea, Sweden: University of Umea, 1969. (d)
Brehmer, B. Subjects' ability to use functional rules.
Psychonomic Science, 1971, 2j£, 259-260.
Brehmer, B. The effect of cue intercorrelation on interpersonal learning of probabilistic inference tasks.
(Umea Psychological Reports No. 73). Umea, Sweden:
University of Umea, 1973. (a)
Brehmer, B. Effects of cue validity and task predictability
on interpersonal learning of linear inference tasks.
(Umea Psychological Reports No. 69). Umea, Sweden:
University of Umea, 1973. (b)
Brehmer, B. Note on the relation between single-cue probability learning and multiple-cue probability learning.
Organizational Behavior and Human Performance, 1973, ^,
246-252. (c)
Brehmer, B. Single-cue probability learning as a function
of the sign and magnitude of the correlation between
cue and criterion. Organizational Behavior and Human
Performance, 1973, 9^, 379-395. (d)
Brehmer, B., &
criterion
retention
1970, 86,

Lindberg, L. Retention of probabilistic cuerelations as a function of cue validity and
interval. Journal of Experimental Psychology,
331-334.

145
Brehmer, B., & Qvarnstrom, G. Information integration and
subjective weights in multiple-cue judgments. (Umea
Psychological Reports No. 67). Umea, Sweden: University of Umea, 1973.
Broen, W. E. Response disorganization and breadth of observation in schizophrenia. Psychological Review, 1966,

22. 579-585.

"^

Broen, W. E. Schizophrenia: Research and theory.
Academic Press, 1968.

New York:

Brown, R. L. The effects of aversive stimulation on certain
conceptual error responses of schizophrenics. Dissertation Abstracts, 1961, 2^, 629.
Brunswik, E. The conceptual framework of psychology.
Chicago: Chicago University Press, 1952.
Brunswik, E. Representative design and probabilistic theory
in a functional theory. Psychological Review, 1955, 62,
193-217.
Brunswik, E. Perception and the representative design of
experiments. Berkeley: University of California
Press, 1956.
Buss, A. H. , Braden, W. , Orgel, A., & Buss, H. Acquisition
and extinction with different verbal reinforcement combinations. Journal of Experimental Psychology, 1956,
52^, 288-295.
Buss, A. H., & Buss, E. H. The effect of verbal reinforcement combinations on conceptual learning. Journal of
Experimental Psychology, 1956, 52^, 283-287.
Buss, A., & Lang, P. Psychological deficit in schizophrenia:
affect, reinforcement, and conceptual attainment.
Journal of Abnormal Psychology, 1965, 7£, 2-24.
Buss, A. H., Wiener, M. , & Buss, E. H. Stimulus generalization as a function of verbal reinforcement combinations.
Journal of Experimental Psychology, 1954, 4^, 433-436.
Cameron, N. Reasoning, regression and communication in
schizophrenics. Psychological Monographs, 1938, 5^
(1, Whole No. 221).

146
Cameron, N. Deterioration and regression in schizophrenic
thinking. Journal of Abnormal and Social Psychology,
1939, 34, 265-270.
Cameron, N. Perceptual organization and behavior pathology.
In R. R. Blake & G. W. Ramsey (Eds.), Perception: An
approach to personality. New York: Ronald Press,
1951.
Cameron, N., & Margaret, A. Behavior pathology.
Houghton Mifflin, 1951.

Boston:

Castellan, N. J. Comments on the "lens model" equation and
the analysis of multiple cue judgment tasks. (Indiana
Mathematical Psychology Program Report No. 71-1).
Bloomington: Indiana University, 1971.
Cavanaugh, D. Improvement in the performance of schizophrenics on concept formation tasks as a function of motivational change. Journal of Abnormal and Social
Psychology, 1958, Sl_, 8-12.
Chapman, L. J. Distractibility in the conceptual performance of schizophrenics. Journal of Abnormal and
Social Psychology, 1956, 5^./ 286-291.
Chapman, L. J. A reinterpretation of some pathological
disturbances in conceptual breadth. Journal of Abnormal
and Social Psychology, 1961, 62_, 514-519.
Chapman, L. J., & Taylor, J. A. Breadth of deviate concepts
used by schizophrenics. Journal of Abnormal and Social
Psychology, 1957, 5£, 118-123.
Cromwell, R. L. Strategies for studying schizophrenic
behavior. Psychopharmacologia, 1972, 24^, 121-146.
Dana, R. M. , & Cocking, R. R. Cue parameters, cue probabilities, and clinical judgment. Journal of Clinical
Psychology, 1968, 2£, 475-480.
Davis, K. E. Needs, wants, and consistency. In R. P.
Abelson, E. Aronson, W. J. McGulre, T. M. Newcomb,
M. J. Rosenberg, & P. H. Tannenbaum (Eds.), Theories
of cognitive consistency: A source-book. Chicago:
Rand McNally, 1968.

147
Davis, K. E., Evans, W. 0. , & Gillis, J. S- The effects of
amphetamine and chlorpromazine on cognitive skills and
feelings in normal adult males. In W. 0. Evans & N. S.
Kline (Eds.), The psychopharmacology of the normal
human. Springfield, 111.: Charles C. Thomas, 1969.
Deane, D. H. , Hammond, K. R. , & Summers, D. A. Acquisition
and application of knowledge in complex inference
tasks. Journal of Experimental Psychology, 1972, 92
20-26.
~
"•
—'
Draguns, J. Responses to cognitive and perceptual ambiguity
in chronic and acute schizophrenics. Journal of
Abnormal and Social Psychology, 1963, 66, 24-30.
DuCharme, W. M. Response bias explanation of conservative
human inference. Journal of Experimental Psychology,
1970, £5, 66-74.
~
Dudycha, L. W., & Naylor, J. C. Characteristics of the
human inference process in complex choice behavior
situation. Organizational Behavior and Human Performance , 1966, 1^, 110-128.
Dunn, 0. J. Multiple comparisons among means. Journal of
the American Statistical Association, 1961, ^ , 52-64.
Edwards, W. Conservatism in human information processing.
In B. J. Kleinmutz (Ed.), Formal representation of
human judgment. New York: Wiley, 1968.
Faibish, G. M. Schizophrenic response to words of multiple
meaning. Journal of Personality, 1961, 29^, 414-427.
Fey, E. T. The performance of young schizophrenics and
young normals on the Wisconsin Card Sorting Test.
Journal of Consulting Psychology, 1951, 15^, 311-319.
Fish, F. A. A neurophysiological theory of schizophrenia.
Journal of Mental Science, 1961, 1 ^ , 828-838.
Flack, J. E., & Summers, D. A. Computer aided conflict
resolutions in water resource planning: An illustration
Water Resources Research, 1971, l_f 1410-1414.
Foulds, G. A., Hope, K., McPherson, F. M., & Mayo, P. R.
Cognitive disorder among the schizophrenias I. The
validity of some tests of thought-process disorder.
British Journal of Psychiatry, 1967, 111, 1361-1368.

148
Foulds, G. A., & Owen, A. Are paranoids schizophrenics?
British Journal of Psychiatry, 1963, 1£9, 674-679.'
Freudenberg, R. , & Robertson, J. Symptoms in relation to
psychiatric diagnosis and treatment. Archives Neurological Psychiatry, 1956, 76^, 14-22. '
Gardner, R. W. Cognitive controls of attention deployment
as determinants of visual illusions. Journal of
Abnormal and Social Psychology, 1961, 62, 12Q-T2'7.
Gardner, R. W. , Holzman, D. S., Klein, G. S., Linton, H. B. ,
& Spence, D. P. Cognitive control: A study of individual consistencies in cognitive behavior. Psychological Issues, 1959, ]^, No. 4.
Gardner, R. W. , Jackson, D. N. , & Messick, S. J. Personality
organization in cognitive controls and Intellectual
abilities. Psychological Issues, 1960, 2_, No. 8.
Gardner, R. W. , & Long, R. I. Cognitive controls of attention and inhibition: A study of individual consistencies. British Journal of Psychology, 1962, 5_3^, 381388. (a)
Gardner, R. W. , & Long, R. I. Control, defense, and centration effect: A study of scanning behavior. British
Journal of Psychology, 1962, 53^, 129-140. (b)
Gillis, J. S. The perceptual-cognitive model. In L.
L'Abate (Ed.), Models of clinical psychology. Atlanta:
Georgia State College Press, 1969. (a)
Gillis, J. S. Schizophrenic thinking in a probabilistic
situation. Psychological Record, 1969, 19^, 211224. (b)
Gillis, J. S. Ecological relevance and the study of disturbed thinking. In J. Hellmuth (Ed.), Cognitive
studies, volume 2: Deficits In cognition. New York:
Brunner-Mazel, 1971.
Gillis, J. S. Effects of chlorpromazine and thiothixene
on chronic schizophrenic patients. In K. R. Hammond
& C. R. B. Joyce (Eds.), Psychoactive drugs and social
judgment: Theory and research. New York: Wiley, 1975.

149
Gillis, J. S., & Davis, K. E. The effects of psychoactive
drugs on complex thinking in paranoid and nonparanoid
schizophrenics: An application of the multiple-cue
model to the study of disordered thinking. in L.
Rappoport & D. A. Summers (Eds.), Human judgment'and
social interaction. New York: Holt, Rinehart &
Winston, 1973.
'
Gillis, J. S., Stewart, T. R. , & Gritz, E. R. New procedures: Interactive computer graphics terminals enhance
cognitive control. In K. R. Hammond & C. R. B. Joyce
(Eds.), Psychoactive drugs and social judgment: Theory
and research. New York: Wiley, 1975.
Goldberg, L. R. Simple models or simple processes? Some
research on clinical judgments. American Psychologist,
1968, 22, 483-496.
~~
Goldberg, L. R. Man versus model of man: A rationale, plus
some evidence, for a method of improving on clinical
inferences. Psychological Bulletin, 1970, 73^/ 422-432.
Goldberg, S. C. Advantages and problems in the use of performance tests to study schizophrenic deficits. Psychopharmacologia , 1972, 24.' 1-5.
Goldberg, S. C , Schooler, N. R. , & Mattson, N. Paranoid
and withdrawal symptoms in schizophrenia: Differential
symptom reduction over time. The Journal of Nervous
and Mental Diseases, 1968, 145, 158-162.
Goldstein, K. Concerning rigidity.
ity, 1942, 11^, 209-226.

Character and Personal-

Goldstein, K. Methodological approach to the study cpf
schizophrenic thought disorder. In J. S. Kasanln (Ed.),
Language and thought in schizophrenia. Berkeley:
University of California Press, 1946.
Goldstein, K., & Scheerer, M. Abstract and concrete behavior,
an experimental study with special tests. Psychological
Monographs, 1941, 53^(2).
Goldstein, M. J. Premorbid adjustment, paranoid status, and
patterns of response to phenothiazines in acute schizoprenia. Schizophrenia Bulletin, 1970, 3_, 24-37.
Hammond, K. R. (Ed.). The psychology of Egon Brunswik.
York: Holt, Rinehart, & Winston, 1965.

New

150
Hammond, K. R. Probabilistic functionalism: Egon Brunswik's
integration of the history, theory and method of psychology. In K. R. Hammond (Ed.), The psychology of
Egon Brunswik. New York: Holt, Rinehart, & Winston,
1966.
Hammond, K. R. Computer graphics as an aid to learning.
Science, 1971, 172, 903-908.
Hammond, K. R. The cognitive conflict paradigm. In L.
Rappoport & D. A. Summers (Eds.), Human judgment and
social interaction. New York: Holt, Rinehart, &
Winston, 197 3.
Hammond, K. R. , & Boyle, P. J. R. Quasi-rationality,
quarrels and new conceptions of feedback. Bulletin of
British Psychological Society, 1971, 2A^, 103-113.
Hammond, K. R. , & Brehmer, B. Quasi-rationality and distrust: Implications for international conflict. In
L. Rappoport & D. A. Summers (Eds.), Human judgment
and social interaction. New York: Holt, Rinehart, &
Winston, 1973.
Hammond, K. R. , Hursch, C , & Todd, F. J. Analyzing the
components of clinical inference. Psychological Review,
1964, ri, 438-456.
Hammond, K. R. , & Joyce, C. R. B. (Eds.). Psychoactive
drugs and social judgment: Theory and research. New
York: Wiley, 1975.
Hammond, K. R. , & Summers, D. A. Cognitive dependence on
linear and nonlinear cues. Psychological Review, 1965,
12^, 215-224.
Hammond, K. R. , & Summers, D. A. Cognitive control. Psychological Review, 1972, 7_9/ 58-67.
Hammond, K. R. , Summers, D. A., & Deane, D «' /^^^^^^^, ^.^
effects of outcome feedback in ^^1^^?^^"^^^/^^^^^^^^^^
learning. Organizational Behavior and Human Perfor
mance, 1973, ±, 30-34.
Hammond, K. R. , Wilkins, M. , & Todd, ^^ ^; .\^^^^tnf
paradigm for the study of interpersonal learning.
Psychological Bulletin, 1966, 65^, 221-^^^.

151
Hartlage, L. C. Effects of chlorpromazine on learning
Psychological Bulletin, 1965, 6£, 235-245.
Hartman, A. M. The apparent size of after-images in delusional and non-delusional schizophrenics. American
Journal of Psychology, 1962, 75, 587-595.
Heath, R. G., & Mickle, W. A. Evaluation of seven years'
experience with depth electrode studies in human
patients. In E. R. Ramey & D. S. O'Doherty (Eds.),
Electrical studies on the unanesthetized brain. New
York: Harper, 1960.
'
—
Hillarp, N. A., Fuxe, K. , & Dahlstrom, A. Demonstration
and mapping of central neurons containing dopamine,
noradrenaline, and 5-hydroxytryptamine and their reactions to psychopharmaca. Pharmacological Reviews,
1966, 12, 727-741.
Hoebel, B. G. Feeding: neural control of intake. Annual
Review of Physiology, 1971, 21/ 533-568.
Hursch, C. , Hammond, K. R. , & Hursch, J. Some methodological considerations in multiple-cue probability studies.
Psychological Review, 1964, TJi' 42-60.
Israel, N. R. Individual differences in GSR orienting
response and cognitive control. Journal of Experimental Research in Personality, 1966, ^, 244-248.
Jackson, D. D. (Ed.). The etiology of schizophrenia.
York: Basic Books, 1960.

New

Johannsen, W. J. Effect of reward and punishment on motor
learning by chronic schizophrenics and normals.
Journal of Clinical Psychology, 1962, 12, 204-207.
Johannsen, W. J., Friedman, S. H., Leitschuh, T. H. , &
Ammons, H. A study of certain schizophrenic dimensions
and their relationship to double alternation learning.
Journal of Consulting Psychology, 1963, 27.' 375-382.
Kent, G. H. Series of emergency scales. New York: The
Psychological Corporation, 1946.
Kerlinger, F. N. Foundations of behavioral research (2nd
ed.). New York: Holt, Rinehart, & Winston, 1973.

King, G. Research with n e u r o p s y c h i a t r i c samples.
of Psychology, 1954, 28, 383-387.

152
Journal
^"^

Kirk, R. E. Experimental d e s i g n : Procedures for the behavl o r a l s c i e n c e s . Belmont, C a l i f o r n i a : Brooks/Cole,
1968.
Klein, G. S. Need and regulation. In M. R. Jones (Ed.)
Nebraska Symposium on Motivation: 1954. Lincoln:'
University of Nebraska Press, 1954.
Klein, G. S. Cognitive control and motivation. In G.
Lindzey (Ed.), Assessment of human motives. New York:
Rinehart, 1958.
~
Knowles, B. A., Hammond, K. R. , Stewart, T. R. , & Summers,
D. A. Positive and negative redundancy in multiplecue probability tasks. Journal of Experimental Psychology, 1971, 29./ 157-159";
~"
Knowles, B. A., Hammond, K. R. , Stewart, T. R. , & Summers,
D. A. Detection of redundancy in multiple-cue probability tasks. Journal of Experimental Psychology,
1972, 92, 425-427.
Koppenhaver, N. D. The effects of verbal and nonverbal
reinforcement on the performance of schizophrenic
subjects. Unpublished doctoral disseration, Purdue
University, 1961.
Kraepelin, E. Dementia praecox and paraphrenia. (R. M.
Barclay, Trans.). Chicago: Chicago Medical Book,
1919.
Lang, P., & Buss, A. Psychological deficit in schizophrenia: Interference and activation. Journal of Abnormal
Psychology, 1965, 72' 77-106.
Lang, P. J., & Luoto, K. Mediation and associative facilitation in neurotic, psychotic, and normal subjects.
Journal of Abnormal and Social Psychology, 1962, 64,
113-120.
Lester, J. R. Production of associative sequences in
schizophrenia and chronic brain syndrome. Journal of
Abnormal and Social Psychology, 1960, ^ , 225-233.
Leventhal, A. M. The effects of diagnostic category and
reinforcer on learning without awareness. Journal of
Abnormal and Social Psychology, 1959, 2?^, 162-166.

153
Lindquist, E. F. Design and analysis of experiments in psychology and education. Boston: Houghton Mifflin, 1953.
Losen, S. M. The differential effect of censure on the problem solving behavior of schizophrenics and normal
subjects. Journal of Personality, 1961, 29, 258-272.
Lothrop, W. W. A critical review of research on the conceptual thinking of schizophrenics. Journal of Nervous
and Mental Disease, 1961, 132, 118-126"!
Magnusson, D. , & Nystedt, L. Cue relevance and feedback in
a clinical prediction task. (Report No. 272) . Stockholm: University of Stockholm, Psychological
Laboratories, 1969.
McConaghy, N. Modes of abstract thinking and psychosis.
American Journal of Psychiatry, 1960, 117, 106-110.
McGhie, A., & Chapman, J. Disorders of attention and perception in early schizophrenia. British Journal of
Medical Psychology, 1961, 21' 103-116.
McReynolds, P. Anxiety, perception, and schizophrenia. In
D. D. Jackson (Ed.), The etiology of schizophrenia.
New York: Basic Books, 1960.
Meehl, P. E. Schizotaxia, schizotypy, schizophrenia.
American Psychologist, 1962, 17^, 827-838.
Messick, D. M., & Campos, F. T. Training and conservatism
in subjective probability revision. Journal of Experimental Psychology, 1972, 9±, 335-337.
Miller, N. E. Experiments on motivation.
126, 1271-1278.

Science, 1957,

Moscovici, S., Lage, E., Naffrechoux, M. Conflict in threeperson groups: The relationship between social Influence and cognitive style. In L. Rappoport & D. A.
Summers (Eds.), Human judgment and social interaction.
New York: Holt, Rinehart, & Winston, 1973.
Mumpower, J., & Hammond, K. Entangled task-dimensions: An
impediment to interpersonal learning. (Institute of
Behavioral Science Publication). Boulder: University
of Colorado, 1973.

154
Naylor, J. C , & Clark, R. D. intuitive inference strategies
in interval learning tasks as a function of validity
magnitude and sign. Organizational Behavior and Human
Performance, 1968, 2' 378-399.
'
numan
Naylor, J. C. , & Schenck, E. A. The Influence of cue redundancy on the human inference process for tasks of
varying degrees of predictability. Organizational
Behavior and Human Performance, 1968', 3, 47-61.
Newton, J. R. Judgment and feedback in a quasi-clinical
situation. Journal of Personality and Social Psychology/ 1965, 1, 336-342.
'
—
Nystedt, L. Judgments in quasi-clinical situations:
Accuracy and process. (Reports from the Psychological
Laboratories, Supplement 12). Stockholm: University
of Stockholm, 1972.
Nystedt, L. , & Magnusson, D. Predictive efficiency as a
function of amount of information. Multivariate
Behavioral Research, 1972, 1_, 441-450.
Nystedt, L. , & Magnusson, D. Cue relevance and feedback in
a clinical prediction task. Organizational Behavior
and Human Performance, 1973, 9_, 100-109.
O'Connor, N. Reminiscence and work decrement in catatonic
and paranoid schizophrenics. British Journal of Medical Psychology, 1957, 2^, 188-193.
Olds, J. Hypothalamic substrates of reward.
Reviews, 1962, 42/ 554-604.

Physiological

Olds, J., & Milner, D. Positive reinforcement produced by
electrical stimulation of septal area and other regions
of rat brain. Journal of Comparative and Physiological
Psychology, 1954, 47_, 419-427.
Payne, R. W. , & Hewlett, J. H. G. Thought disorder in psychotic patients. In H. H. Eysenck (Ed.), Experiments
in personality (Vol. 2 ) . London: Routledge & Kegan
Paul, 1960.
Peckham, M.
1965.

Man's rage for chaos.

Philadelphia:

Chelton,

Peterson, C. R. , DuCharme, W. M. , & Edwards, W. Sampling
distributions and probability revisions. Journal of
Experimental Psychology, 1968, 1^, 236-243.

155
Peterson, C. R. , Hammond, K. R. , & Summers, D. A. Optimal
responding in multiple-cue probability learning.
Journal of Experimental Psychology, 1965, 70, 270-276.
Piaget, J. The psychology of intelligence. London:
Routledge & Kegan Paul, 1950.
Poschel, B. P. H., & Ninteman, F. W. Norepinephrine: A
possible excitatory neurohormone of the reward system.
Life Sciences, 1963, 12, 782-788.
Postman, L. , & Tolman, E. Brunswik's probabilistic functionalism. In S. Koch (Ed.), Psychology: A study of
a science (Vol. 1). New York: McGraw-Hill, 1959.
Rappoport, M. , Silverman, J., Hopkins, H. K. , & Hall, K.
Phenothiazine effects on auditory signal detection in
paranoid and nonparanoid schizophrenics. Science,
1971, 121, 723-725.
Ratna, K., & Murthy, H. N. Cognitive control in schizophrenia. Transactions of the All-India Institute of
Mental Health, 1970, 12' 45-48.
Raush, H. L. Perceptual constancy in schizophrenia.
Journal of Personality, 1952, 21, 176-187.
Rimland, B. Infantile autism: The syndrome and its implications for a theory of behavior. New York: AppletonCentury-Crofts, 1964.
Rodnick, E. H. Cognitive and perceptual response set in
schizophrenics. In R. Jessor & S. Feshbach (Eds.),
Cognition, personality, and clinical psychology. San
Francisco: Jossey-Bass Inc., 1968.
Rozeboom, W. Comments on Professor Hammond's paper. In
J. Royce & W. Rozeboom (Eds.), Psychology of knowing.
London: Gordon & Breach, 1971.
Sarbin, T. R. , Taft, R. , & Bailey, D. E. Clinical inference
and cognitive theory. New York: Holt, Rinehart, &
Winston, 1960.
Scheffe, H. A.
1959.

The analysis of variance. New York: Wiley,

Schroeder, H. E. Use of feedback in clinical prediction.
Journal of Consulting and Clinical Psychology, 19/^/
38, 265-269.

156
Sem-Jacobsen, C. W., & Torkildsen, A. Depth recordina .nH
electrical stimulation in the human brain
in E ^ T
Ramsey & D. S. O'Doherty (Eds.), Electrlc;i studies'
on the unanesthetized brain. New" York: Harper, 1960.
Shakow, D. Segmental set: A theory of the formal psychological deficit m schizophrenia. Archives of General
Psychiatry, 1962, £, 1-17.
• ^^"^^^-^
Shakow, D. Psychological deficit in schizophrenia. Behavloral Science, 1963, 2' 275-305.
Silverman, J. The problem of attention in research and
theory in schizophrenia. Psychological Review. 1964
21, 352-379. (a)
~
—'
'
Silverman, J. Scanning-control mechanism and "cognitive
filtering" in paranoid and nonparanoid schizophrenics.
Journal of Consulting Psychology, 1964, 28, 385-393.
(b)
Silverman, J. Variations in cognitive control and psychophysiological defense in the schizophrenias. Psychosomatic Medicine, 1967, 21.' 225-251.
Stein, L. , & Seifter, J. Possible mode of antidepressive
action of imipramine. Science, 1961, 134, 286-287.
Stein, L., & Wise, C. D. Possible etiology of schizophrenia:
Progressive damage to the noradrenergic reward system
by 6-hydroxydopamine. Science, 1971, 171, 1032-1036.
Stewart, T. R., & Gelberd, L. Capturing judgment policies:
A new approach for citizen participation in planning.
(Institute of Behavioral Science Report No. 151) .
Boulder: University of Colorado, 1972.
Strauss, M. E. Behavioral differences between acute and
chronic schizophrenics: Course of psychosis, effects
of institutionalization, or sampling biases? Psychological Bulletin, 1973, 22.' 271-279.
Summers, D. A. Adaptation to change in multiple probability
tasks. American Journal of Psychology, 1969, 2?.' 235240.
Summers, D. A. , & Hammond, K. R. Inference behavior in
multiple-cue tasks involving both linear and nonlinear
relations. Journal of Experimental Psychology, 1966,
71, 751-757.

157
Teitlebaum, P., & Epstein, A. N. The lateral hypothalamic
syndrome: Recovery of feeding and drinking after
lateral hypothalmic lesions. Psychological Review
1962, 62, 74-90.
—^
^ ^a± review,
Thorne, F. Back to fundamentals.
Psychology, 1953, 89-91.

Journal of Clinical
~
"

Todd, F. J., & Hammond, K. R. Differential feedback in two
multiple-cue probability learning tasks. Behavioral
Science, 1965, 2?.' 429-435.
Tucker, L. R. A suggested alternative formulation in the
developments by Hammond, Hursch, and Todd. Psychological Review, 1964, 22' 528-530.
Uhl, C. Learning interval concepts: I. Effects of difference in stimulus weights. Journal of Experimental
Psychology, 1963, £6, 264-273"]^
Ullman, L. P., & Krasner, L. A. A psychological approach
to abnormal behavior. Englewood Cliffs, N. J.:
Prentice-Hall, 1969.
Venables, P. H. Input dysfunction in schizophrenia. In
B. A. Maher (Ed.), Progress in experimental personality
research (Vol. 1). New York: Academic Press, 1964.
Venables, P. H. Slowness in schizophrenia. In A. T.
Welford & J. E. Blrren (Eds.), Behavior, aging and the
nervous system. Springfield, 111.: Charles C. Thomas,
1965.
Venables, P. H. , & O'Connor, N. A short scale for rating
paranoid schizophrenia. The Journal of Mental Science,
1959, 221' 815-818.
Voth, A. C. An experimental study of mental patients
through the autokinetic phenomenon. American Journal
of Psychiatry, 1947, 103, 793-805.
Wachtel, P. L. Cognitive style and style of adaptation.
Perceptual and Motor Skills, 1972, 25.' 779-785.
Weckowicz, T. E. Perception of hidden pictures by schizophrenic patients. Archives of General Psychiatry,
1960, 2, 521-527.

158
Weiner, H. Diagnosis and symptomatology, in L. Bellak
(Ed.), Schizophrenia. New York: Logos, 1958.
Wheeler, G., & Beach, L. R. Subjective sampling distributions and conservatism. Organizational Behavior and
Human Performance, 1968, 2' 36-46.
~~
Wike, E. L.

Data analysis.

Chicago:

Aldine Atherton, 1971

Winer, B. J. Statistical principles in experimental design.
New York: McGraw-Hill, 1962.
~
Wise, C. D., & Stein, L. Facilitation of brain selfstimulation by central administration of norepinephrine
Science, 1969, 252' 299-301.
Wishner, J. The concept of efficiency in psychological
health and in psychopathology. Psychological Review,
1955, 22/ 69-80.
Wishner, J. Efficiency: Concept and measurement. Proceedings of the XlVth International Congress of Applied
Psychology, 1962, 2' 161-187.
Wynne, L. C. , & Singer, M. T. Thought disorder and family
relations of schizophrenics: I. A research strategy.
Archives of General Psychiatry, 1963, 9_, 191-198.
Zahn, T. P., Rosenthal, D., & Shakow, D. Effects of irregular preparatory intervals on reaction time in schizophrenia. Journal of Abnormal and Social Psychology,
1963, £7, 44-52.
Zaslow, R. W. A new approach to the problem of conceptual
thinking in schizophrenia. Journal of Consulting
Psychology, 1950, 1±, 335-339.
Zigler, E.,& Phillips, L. Psychiatric diagnosis and
symptomatology. Journal of Abnormal Psychology, 1961,
63, 69-75.

APPENDIX A
WIDE-FOCUS PRACTICE TRIALS
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PRACTICE TRIAL 1

PRACTICE TRIAL 2

CUE 1 XXXXXXX

CUE 1 XXXXXXX
CUE 2 XX
CUE 3 XX

CUE 2 XXXXXX
CUE 3 XXXXXXXX
JUDGE 1? - (Subject's
judgment)
TASK

1

- (Outcome feedback
answer was 16)

PRACTICAL TRIAL 3

PRACTICAL TRIAL 4

CUE 1 XXXXXXXXX

CUE 1 XXXXX
CUE 2 XXXXXXXX
CUE 3 XXXXXXXXX

CUE 2 XXXXXXX
CUE 3 XXXXXXX
JUDGE 1? - (Subject's
judgment)
TASK

1

JUDGE 1? - (Subject's
judgment)
TASK 1 - (Outcome feedback
answer was 7)

- (Outcome feedback
answer was 15)

JUDGE 1? - (Subject's
judgment)
TASK 1 - (Outcome feedback
answer was 11)

PRACTICE TRIAL 5
CUE 1 XX
CUE 2 XXXXXXX
CUE 3 XXXXXXX
JUDGE 1? - (Subject's judgment)
TASK

1

- (Outcome feedback
answer was 10)

****************

Ecological
Cue 1 =
Cue 2 =
Cue 3 =

Validities
.5
.5
.4

Function
Cue 1
Cue 2
Cue 3

Forms
= positive linear
= positive linear
= curvilinear
(bell-shaped)
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PRACTICE TRIAL 1

PRACTICE TRIAL 2

CUE 1 XXXXXXXX

CUE 1 XXXXXX

CUE 2 XXXXXXX

CUE 2 XXXX

CUE 3 XXXX

CUE 3 XXXXXX

JUDGE 1?

(Subject's
judgment)

TASK

(Outcome feedback
answer was 13)

3

PRACTICE TRIAL 3

JUDGE 1? - (Subject's
judgment)
TASK 3 - (Outcome feedback
answer was 19)
PRACTICE TRIAL 4

CUE 1 X

CUE 1 XXXXXXXX
CUE 2 XXXXXX
CUE 3 XXXXXXX

CUE 2 XXXXXXX
CUE 3 XXXXX
JUDGE 1? - (Subject's
judgment)
TASK

3

- (Outcome feedback
answer was 3)

JUDGE 1? - (Subject's
judgment)
TASK 3 - (Outcome feedback
answer was 12)

PRACTICE TRIAL 5
CUE 1 XXX
CUE 2 XXXX
CUE 3 X
JUDGE 1? - (Subject's
judgment)
TASK 3 - (Outcome feedback
answer was 10)
****************

Ecological
Cue 1 =
Cue 2 =
Cue 3 =

Validities
.9
.1
.1

Function Forms
Cue 1 = curvilinear
(bell-shaped)
Cue 2 = positive linear
Cue 3 = positive linear

APPENDIX C
INSTRUCTIONS FOR THE COGNITIVE FEEDBACK
SUBJECTS IN THE WIDE-FOCUS TASK

163

164
EXPERIMENTER
Hello
have a seat.

, how are you doing?

Come on in and

You can sit right here if you want to. How

are you feeling today?

Good.

Well,

ever seen a computer work before?

, have you

Well, this should be real

interesting because today you actually get to run one.
That's right.

What we will do today will take about an hour

or so and then we will meet tomorrow for about an hour and
that will be all we have to do.

Ok?

Would you like a cup

of coffee before we get started?

We have some right over

here.
Ok.
with.

Now this equipment here is what we will be working

This is the computer.

This part here is just like a

typewriter—it's where you can type in letters and numbers to
tell the computer what to do.

This tube here really kind of

looks like a TV screen doesn't it?

It will print out what

we type on this keyboard, and also show you what the computer wants you to read.

This piece is called the modum.

When we get started I will make a long distance phone call
to Dallas and then we will get a tone like this (demonstrating) . This tells us the computer is ready.

The things we

type in will go over the phone lines to Dallas, then to
Phoenix, Arizona and eventually wind up in Cleveland, OhioThat's really something isn't it?

You don't have to know
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anything about computers, I'll take care of that, what you
get to do is the fun part.

Ok?

Now before we call up I need to have you sign this
consent form.

It says you understand that this is a re-

search project and that it is ok with you to participate in
it.

(Experimenter shows the form to the patient and he fills

out the date, title of the study, etc.
copy of the consent form.)

See Appendix H for a

Now what you do here has nothing

to do with your staying in, or getting out of the hospital.
It does not go into your records either.
for me.

Ok, thank you.

It is only a favor

I think you will enjoy it, everyone

that has been over so far has liked what they got to do.
Ok.

Let's go on and I'll explain some things about

what you will get to do.
right?

Now you've seen puzzles before,

Well what you get to do is just like a puzzle that

the computer gives you, and you get to decide what the best
answer to the puzzle might be.

NOTE: If the patient had previously received his
first focus condition, the experimenter would begin instructions with showing the example cards.

These are some example cards I have made up in order
to show you what the puzzles will look like when we call
and start the computer.

(If the patient had already been

administered his first focus situation, he was started here
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With the caution that in today's puzzles, the ways to get
the best answer were different from yesterday's. Also see
Appendix A for the example wide-focus cards and Appendix B
for the example narrow-focus cards used).
puzzle.

This is the

The answer to the puzzle will be a number between

one and twenty.

One is a very low score and twenty is a

very high one.

You can't always get the answer right, but

the way to come closest is to look at these three rows of
X's.

They give you a good hint.

See (experimenter displays

the five example cards), there are always three rows of X's
in each puzzle.

Each one is named cue 1, cue 2, and cue 3.

See how they can change in length from puzzle to puzzle
(experimenter again briefly shows the patient all of the
five example cards)?

Each time the line can go from one X

long all the way out to this dotted line here (experimenter
pointing) . This is as far as the row can go and so it helps
you to see about how long the line is each time. Now what
you get to do each time is look at one of these puzzles and
guess an answer for it somewhere between one and twenty.
Now, I have a couple of hints for you on how to do well.
For what you are going to do today, all three of the cues
are important in getting a good answer.

Cue 1 counts about

.4, cue 2 counts about .5 and cue 3 counts about .4--so they
all are important to look at and consider for a good answer.
The second hint is what the rules are for each of these
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lines.

For example, it isn't always that the longer a line

is the more it counts.

Let me explain.

cue 2, that is the rule.

For both cue 1 and

The longer the lines are for each

of these cues the more they count.

They count as much as

they can when they go all the way out to the end of the
dotted line.

But for cue 3 the rule is different. For 3,

the line counts as much as it can when it is right about to
the center of this dotted line (pointing).

it's like the

temperature, when it is in the center it is good and counts
more than when it goes past the center and it's like too
hot—or when it doesn't get up to the center and it's like
too cold.

It doesn't count as much then.

So, all of the

cues are important and the rules for cue 1 and 2 are different than the rule for cue 3.

You need to keep these hints

and use them as you go through the puzzles.
Ok.

Take a look at this first card again. This is

just practice so you can get a good idea of what you get to
do.

What do you think would be a good answer to this one?

Somewhere between one and twenty.
twenty being very high.

One being very low and

Remember the two things I just

told you about how to do well.

(The patient is given all

five of the sample display cards—but is not given the outcome feedback answers to these).
Ok, you did very well with those really.
up the computer and get started.

Let's call

We will do sixty puzzles

168
today and then sixty again tomorrow—only then there will
be some different rules for getting a good answer than
today's.

Try to do as well as you can today and remember

you can't always get it just right.
After you do the first twenty puzzles, the computer
will show you how you have been doing and how you can do
even better on the next twenty puzzles. Ok?

I'll explain

that part when we get there.

Ok. Let's

Any questions?

call up the computer and begin.

APPENDIX D

INSTRUCTIONS FOR THE COGNITIVE FEEDBACK SUBJECTS
I N THE NARROW-FOCUS TASK
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EXPERIMENTER
Hello
have a seat.

, how are you doing?

Come on in and

You can sit right here if you want to. How

are you feeling today?

Good.

seen a computer work before?

, have you ever

Well,

Well, this should be real in-

teresting because today you actually get to run one. That's
right.

What we will do today will take about an hour or so

and then we will meet tomorrow for about an hour and that
will be all we have to do.

Ok?

coffee before we get started?
Ok.
with.

Would you like a cup of

We have some right over here.

Now this equipment here is what we will be working

This is the computer.

This part here is just like a

typewriter—it's where you can type in letters and numbers
to tell the computer what to do.

This tube here really kind

of looks like a TV screen doesn't it?

It will print out

what we type on this keyboard, and also show you what the
computer wants you to read.

This piece is called the modum.

When we get started I will make a long distance phone call
to Dallas and then we will get a tone like this (demonstrating) . This tells us the computer is ready.

The things we

type in will go over the phone lines to Dallas, then to
Phoenix, Arizona and eventually wind up in Cleveland, Ohio.
That's really something isn't it?

You don't have to know

anything about computers, I'll take care of that. What you
get to do is the fun part.

Ok?
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NOW before we call up I need to have you sign this
consent form.

It says you understand that this is a re-

search project and that it is ok with you to participate in
it.

(Experimenter shows the form to the patient and he fills

out the date, title of the study, etc.
copy of the consent form.)

See Appendix H for a

Now what you do here has nothing

to do with your staying in, or getting out of the hospital.
It does not go into your records either.
for me.

Ok, thank you.

It is only a favor

I think you will enjoy it, everyone

that has been over so far has liked what they got to do.
Ok.

Let's go on and I'll explain some things about what

you will get to do.

Now you've seen puzzles before, right?

Well what you get to do is just like a puzzle that the computer gives you, and you get to decide what the best answer
to the puzzle might be.
NOTE: If the patient had previously received his first
focus condition, the experimenter would begin instructions
with showing the example cards.

These are some example cards I have made up in order
to show you what the puzzles will look like when we call
and start the computer.

(If the patient had already been

administered his first focus situation, he was started here
with the caution that in today's puzzles, the ways to get
the best answer were different from yesterday's. Also see
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Appendix A for the example wide-focus cards and Appendix B
for the example narrow-focus cards used) . This is the
puzzle.

The answer to the puzzle will be a number between

one and twenty.

One is a very low score and twenty is a

very high one.

You can't always get the answer right, but

the way to come closest is to look at these three rows of
X's.

They give you a good hint.

See (experimenter displays

the five example cards), there are always three rows of X's
in each puzzle.

Each one is named cue 1, cue 2, and cue 3.

See how they can change in length from puzzle to puzzle
(experimenter again briefly shows the patient all of the
five example cards)?

Each time the line can go from one X

long all the way out to this dotted line here (experimenter
pointing) . This is as far as the row can go and so it helps
you to see about how long the line is each time. Now what
you get to do each time is look at one of these puzzles and
guess an answer for it somewhere between one and twenty.
Now, I have a couple of hints for you on how to do well.
For what you are going to do today, cue 1 is the most important in getting a good answer.

Cue 1 counts about .9, cue 2

counts about .1 and cue 3 counts about .1—so cue 1 is the
most important one to look at and consider for a good answer.
Cues 2 and 3 count only a little.
the rules are for these cues.

The second hint is what

For example, it isn't always

that the longer a line is the more it counts. Let me explain
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For both cue 2 and 3, the rule is the longer the line is the
more it counts.

But remember they aren't very important.

For cue 1 the rule is different.

For 1, the line counts as

much as it can when it goes right about to the center of the
dotted line.

It's like the temperature, when it is in the

center it is good and counts more than when it goes past
the center and it's like too hot or when it doesn't get up
to the center and it's like too cold.
much then.

It doesn't count as

So, cue 1 is by far the most important and the

rule for it is different than for cue 2 and 3 and you need
to keep this in mind as you go through the puzzles.
Ok.

Take a look at this first card again. This is

just practice so you can get a good idea of what you get to
do.

What do you think would be a good answer to this one?

Somewhere between one and twenty.
twenty being very high.
you about how to do well.

One being very low and

Remember the two things I just told
(The patient is given all five of

the sample display cards—but is not given the outcome feedback answers to these).
Ok, you did very well with those really. Let's call up
the computer and get started.

We will do sixty puzzles

today and then sixty again tomorrow—only then there will
be some different rules for getting a good answer than today's.

Try to do as well as you can today and remember you

can't always get it just right.
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After you do the first twenty puzzles, the computer
will show you how you have been doing and how you can do
even better on the next twenty puzzles, ok?
up the computer and begin.

Let's call

APPENDIX E
INSTRUCTIONS FOR ALL OUTCOME FEEDBACK SUBJECTS
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EXPERIMENTER

"ello

' ho^ are you doing?

have a seat.

Come on in and

You can sit right here if you want to. How

are you feeling today?

Good.

seen a computer work before?

Well,

, have you ever

Well, this should be real in-

teresting because today you actually get to run one. That's
right.

What we will do today will take about an hour or so

and then we will meet tomorrow for about an hour and that
will be all we have to do.

Ok?

coffee before we get started?
Ok.
with.

Would you like a cup of

We have some right over here.

Now this equipment here is what we will be working

This is the computer.

This part here is just like a

typewriter—it's where you can type in letters and numbers
to tell the computer what to do.

This tube here really

kind of looks like a TV screen doesn't it?

It will print

out what we type on this keyboard, and also show you what
the computer wants you to read.
modum.

This piece is called the

When we get started I will make a long distance

phone call to Dallas and then we will get a tone like this
(demonstrating).

This tells us the computer is ready. The

things we type in will go over the phone lines to Dallas,
then to Phoenix, Arizona and eventually wind up in Cleveland,
Ohio.

That's really something isn't it?

You don't have to

know anything about computers, I'll take care of that. What
you get to do is the fun part.

Ok?
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Now before we call up I need to have you sign this consent form.

It says you understand that this is a research

project and that it is ok with you to participate in it.
(Experimenter shows the form to the patient and he fills out
the date, title of the study, etc.
copy of the consent form.)

See Appendix H for a

Now what you do here has nothing

to do with your staying in, or getting out of the hospital.
It does not go into your records either.
for me.

Ok, thank you.

It is only a favor

I think you will enjoy it, everyone

that has been over so far has liked what they got to do.
Ok.

Let's go on and I'll explain some things about

what you will get to do.
right?

Now you've seen puzzles before,

Well what you get to do is just like a puzzle that

the computer gives you, and you get to decide what the best
answer to the puzzle might be.
NOTE: If the patient had previously received his first
focus condition, the experimenter would begin instructions
with showing the example cards.

These are some example cards I have made up in order
to show you what the puzzles will look like when we call
and start the computer.

(If the patient had already been

administered his first focus situation, he was started here
with the caution that in today's puzzles, the ways to get
the best answer were different from yesterday's. Also see
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Appendix A for the example wide-focus cards and Appendix B
for the example narrow-focus cards used).
puzzle.

This is the

The answer to the puzzle will be a number between

one and twenty.

One is a very low score and twenty is a

very high one.

You can't always get the answer right, but

the way to come closest is to look at these three rows of
X's.

They give you a good hint.

See (experimenter displays

the five example cards), there are always three rows of X's
in each puzzle.

Each one is named cue 1, cue 2, and cue 3.

See how they can change in length from puzzle to puzzle
(experimenter again briefly shows the patient all of the
five example cards)?

Each time the line can go from one X

long all the way out to this dotted line here (experimenter
pointing) . This is as far as the row can go and so it helps
you to see about how long the line is each time. Now what
you get to do each time is look at one of these puzzles
and guess an answer for it somewhere between one and twenty.
Each time after you guess, the computer will give you
the right answer.

Now before you start I'll give you a

couple of hints to think about how the computer gets it's
answers.

First, it may or may not be that all the three

lines are important to look at in getting a correct answer.
It could be, for example, that just one or two lines are
important, or all three of them may be. This gives you
something to think about.

Also, the rule for each cue
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could be kind of different.

it may not necessarily be that

the longer a line is the more it counts, what I mean is
that the rule could be that a cue counts as much as it can
when the line is real long (pointing) , or it could count as
much as it can when it is right about in the middle. This
would be kind of like the temperature, you know.

it may not

be as good when it is shorter—like it's too cold, or longer
—like it's too hot.

But as it gets closer to the middle

here (pointing) it could count more and more. These are
just some rules that give you some hints as you go along
and guess your own answers and figure out how the computer
is getting his answers — so you can keep getting better and
better.
Ok.

Ok?
Take a look at this first card again. This is

just practice so you can get a good idea what you get to do.
What do you think would be a good answer to this one? Somewhere between one and twenty, now, one being the lowest and
twenty the highest.

Ok.

(Turning the card over, the ex-

perimenter shows the patient the outcome feedback answer.
Of course this varies according to the particular focus
situation of the patient, and the particular sample card.
Appendices A and B illustrate the sample cards used for wide
and narrow-focus respectively.

The patient is given all

five of the outcome feedback example cards, each time getting the right answer after every example trial) .
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Ok.

You did very well with those really.

up the computer and get started.

Let's call

The computer will show

sixty puzzles like these today and each time it will tell
you the right answer after you tell it yours. Try to do
as well as you can and remember you can't always get it just
right.

You will catch on more as we go along too. We will

do sixty more tomorrow like these except that the computer
will use a different way of getting a good answer. Ok?
Any questions?

Let's begin.

APPENDIX F
A FACSIMILE OF THE COGNITIVE FEEDBACK
PRESENTED TO A SUBJECT
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a wide-focus
task.received
The
order
the subject
i^ Tr-i+-K ^-Z inforLl^.Til^'^ellTeTlTitT.'''
^^^^^^^^^
m the same
ing indicated'by the'^comSte^rrquest'L";.VI^'ss'^I^^^?;?| '^^RETURN TO CONTINUE." Example displays of t^etriaL are
also presented m Appendices A and n
Q^^^ ^riais are
notes have been add^I here^to\if co^preh^L o^^\^L°^Lader
IS referred to the text (particularly Chapters i and II) for
a more thorough description of this information.
FUNCTION FORM PROFILE
A = JUDGE 1
B = TASK 1
CUE 1
20.

CUE 2
20 •

*
*
*
*
*
•
*
*
*
*

*

i\i
AA
A
AA
AA
A
AA
A
AA
AA

1.

i

*
*
*
*
*
*
*
*

*
*A

*A

CUE 3

20 •
*

h

1

A
AA
A
AA
AA
A
AA

*

AA
A
AA
AA
A
AA
A
AA
AA

*
*
*
*
*
*

fiL

*

AA
* AA
*A

1«

* * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * *

****************

1 .0
10. 0
WT. = . 6 9 4 0

1 .0
10. 0
WT. == . 4 2 2 0

1 .0
10.0
WT. = . 4 1 0 1

Note: It was explained here that these graphs show the
rules the subjects used for each cue. Comparing these two
illustrations, it can be seen that generally speaking, this
subject weighted Cue 1 too heavily and that he also used an
incorrect rule for Cue 3 (i.e., positive linear rather than
bell-shaped curvilinear). The proximity of Cue 2 and 3
weights are close enough so as not to require much subsequent adjustment in his policy.
PRESS CARRIAGE RETURN TO CONTINUE:
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FUNCTION FORM PROFILE
A = JUDGE 1
B = TASK 1
CUE 1

CUE 2

20.

CUE 3

20 •
*
*

*

B

*
*

*

B

*
*

1.*^

*
*
*

BB

*

1.

*

B

*

BB

*

BB

*

BB

*

*

B

*

BB
B

*

•

BB
]BB

*

BB

*
*

B

*

BB

*

B
BB

*

BB

*

20.

*

B

*

BB

*B

1.*^

BBB
BB
B
fi
B
B
B
B
B
B
B
(

B
B
B
B
B
B
B.
B
B

******************

******************

**********************

1.0
10.0
Wr. = .4557

1.0
10.0
Wr. = .4664

1.0
WT. = .3734

10.4

Note: .It was explained here that these graphs show
the rules the subject should have used.
PRESS CARRIAGE RETURN TO CONTINUE:
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RELATIVE WEIGHT PROFILE
A = JUDGE 1
"
B = TASK 1
0.0
0.5-

•1.0

WEIGHT

FUNCTION
FORM

.6940
.4557

POS LIN
POS LIN

.4220
.4664

POS LIN
POS LIN

.4101
.3734

POS LIN
CUR LIN

CUE 1
AAAAAAAAAAAAAAAAAAAAAAAAAAAA
BBBBBBBBBBBBBBBBBBB
CUE 2
AAAAAAAAAAAAAAAAA
BBBBBBBBBBBBBBBBBBB
CUE 3
AAAAAAAAAAAAAAA
BBBBBBBBBBBBB
0.0-

0.5-

•1.0
CONSISTENCY:
JUDGE 1 = .5432

Note: This display depicts the weights given to cues
by the subject compared to the weights in the ecological
system. The consistency score was not explained.
PRESS CARRIAGE RETURN TO CONTINUE:
CORRELATION BETWEEN JUDGE 1 and TASK 1
CORRELATION BETWEEN POLICIES
CORRELATION BETWEEN RESIDUALS
MULTIPLE CORRELATION FOR JUDGE 1
MULTIPLE CORRELATION FOR TASK 1

.5920
.6910
.4000
.5432
.8967

Note: This above Information depicts, in order, the
r , G, C, R and R factors of the lens model equation.
A I noted priviously, only r was explained to the subject.
END PROGRAM

APPENDIX G
A SHORT SCALE FOR RATING PARANOID SCHIZOPHRENIA
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APPENDIX H
CONSENT FORM

190

_
._
FOR

^____.

191

» „ . PATIENT) FOR USE OF DRUGS A N D / O R PROCEDURES
INVESTIGATIONAL PURPOSES BY OR UNDER THE DIRECTION
OF THE VETERANS ADMINISTRATION
(PART 11 ON REVERSE)

(Date)

(VA station)

, h e r e b y v o l u n t a r i l y c o n s e n t to participate in

1. 1.(Type or print name ol patient or subject)

the following i n v e s t i g a t i o n _
(Title of study and name ol investigational

2. The n a t u r e and p u r p o s e of the drug a n d / o r p r o c e d u r e

drugs and/or procedures used)

and the pertinent potential complications have been

explained to m e by Dr._
(Type or print name of physician)

I understand that the investigation has been approved, c o m p a r e s alternative methods of diagnosis and/or
treatment, and that I m a y r e c e i v e a standard, an investigational, or a supportive drug and/or procedure.

I acknowledge that while no guarantee or a s s u r a n c e has been m a d e as to the r e s u l t s that may be obtained,
since investigational r e s u l t s cannot be fully f o r e s e e n , nonetheless the VA will take every precaution consistent
with the b e s t m e d i c a l p r a c t i c e , and that m y participation in this study may prove of benefit to me and in advancing m e d i c a l knowledge.

(Physician's

signature as responsible

PATIENT'S IDENTIFICATION (For typed or written
Dit»; Hoepital)

(Patient's (or subject's)

investigator)

entries

give:

Name - l»at, first,

middle;

signature)

WARD NO.

D E N T I F I C A T I O N NO.

AUTHORIZATION
FOR USE OF DRUGS AND/OR PROCEDURES
FOR INVESTIGATIONAL PURPOSES

l\rZ
S U P E R S E D E S VA FORM ' 0 ' " «
J u N 1964, WHICH WILL NOT BE OSEO.

10-1086

443351

