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This paper concerns the discourse features of verbal hallucinations and negative
symptoms of schizophrenia. A total of 46 schizophrenics, varying in verbal hallucination and in negative symptoms status, and 22 controls were tested on the
Reporter Test. The frequency with which they issued inadequate instructions,
attempted to repair the inadequacies, and the successof repairs were compared.
We observed that schizophrenics, on the whole, issued more wrong and incomplete
instructions. This was in part related to their worse working memory, but it was
not affected by verbal hallucinations or negative symptoms. We observed, further,
that schizophrenics had no particular problems monitoring messages for inadequacies. We did find, however, that schizophrenics with verbal hallucinations had
a specific problem with self-repairing wrong instructions. We interpret these results
in the framework of Hoffman’s (1986b) plan disruption-based model of verbal
hallucinations; the Frith (1987) and Frith and Done (1988) internal monitoring
model of positive and negative symptoms; and finally Frith and Frith’s (1990)
model of negative and positive schizophrenia and we use the results to specify
the models. 0 1992 Academic Press, Inc.

INTRODUCTION
It is widely recognized that language and discourse are crucial tools of
thinking (cf. Vygotsky, 1981) and that the self develops and is maintained
in discourse (Bakhtin, 1984; Mead, 1962; Foucault, 1980). Cognitive,
psychoanalytic, and existentialist theories, which are otherwise incommensurable, agree that breakdowns of some aspect of language or discourse are central to schizophrenia (e.g., Bateson, 1971; Lacan, 1968;
Klein, 1989; Laing, 1961). The alleged locus of the problem varies (e.g.,
semantics, syntax, pragmatics) as does the causality postulated-language
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disorganization being a sign of schizophrenia, a cause of it, or even its
substance.
The empirical studies of ‘schizophrenic language’ use systems established in analyses or ordinary speech-Surface Structure Grammars for
analysis of syntax; Halliday and Hasan’s (1976) system for analyzing textual cohesion, and Conversation Analysis (e.g., Sacks, Schegloff, & Jefferson, 1974) for dialogues. The problems with language and in discourse
seem to be pervasive and have been well documented and reviewed (e.g.,
Schwartz, 1982) even though their causes are not yet clear and generally
agreed upon.
At the level of sentence, Morice and Ingram (1982) demonstrated that
the speech of (Australian) schizophrenics is characterized by lower syntactic complexity and greater dysfluency when compared with manic patients and controls. Fraser, King, Thomas, and Kendell (1986) replicated
these findings in Scotland and showed that the fluency and the complexity
of speech change with psychiatric symptoms. The syntactic complexity of
speech of chronic schizophrenics has been shown to be much lower than
that of acute schizophrenics (Thomas, King, Fraser, & Kendell, 1990)
and those acute schizophrenics who have prominent negative symptoms
tend to have speech of lower complexity than those without negative
symptoms (Thomas, King, & Fraser, 1987).
The ability to produce connected texts and contribute to multi-participant discourse may also be affected in schizophrenia. The problems highlighted in the literature include lack of textual cohesion and unclear reference (Rochester & Martin, 1979; Wykes & Leff, 1982; Allen, 1984;
Allen & Allen, 1985; Hoffman, Hogben, Smith, & Calhoun, 1985; Rutter,
1985; Hoffman, 1986a), failures in text and discourse planning (which will
be discussed in more detail below and cf. Andreasen, Hoffman & Grove,
1984; Hoffman, Stopek, & Andreasen, 1986) and failure to make obvious
pragmatic inferences. There are at present three reasonably clearly stated
cognitive models of observed language dysfluencies in schizophrenia: Hoffman’s (1986b) planning disruption model of verbal hallucinations (PDM),
the Frith (1987) and Frith and Done (1988) internal monitoring model,
and Frith and Frith’s (1990) theory of mind model of negative and positive
schizophrenia (TMM).
Planning Disruption

Model of Verbal Hallucinations

According to Hoffman (1986b), verbal hallucinations (VHs) are not
triggered by external stimuli and neither do they have distinct sensory
properties (cf. Mintz & Alpert, 1972), which could identify them as being
of non-self origin. They are identified rather by (feelings of) unintendedness (cf. Frith, 1987; Frith & Done, 1988; Horowitz, 1975; Kass, 1968).
Hoffman (1986b) adopts a plan-based model of action and language production (see Wilensky, 1983) and explains VHs in terms of planning
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process disruptions. He argues that these disruptions give rise to verbal
images, discordant with the planners’ current goals. According to him,
schizophrenics experience such verbal images as unintended and misattribute them to external sources. Verbal hallucinations are a “more or
less justified inference from altered perceptual data” (Hoffman, 1986b).
It is not clear, however, what a “verbal image” is. Presumably it is an
element of a plan. In planning theories, elements of plans are operators
which have preconditions (these must be true if an operator is to be
applicable), effects (of applying operators), and bodies (types of concrete
activities to instantiate the operators). So is the “verbal image” the operator as a whole, or just its instantiated “body”? Hoffman identifies the
verbal images with plan bodies (Hoffman, personal communication). If
he is right, then the “inferences” from verbal images would involve not
just their “non-self origin” but also their intended effects and preconditions.
There is some empirical evidence to support Hoffman’s model. Chapman (1966) has reported that schizophrenics frequently experience their
speech as poorly matched to what was planned. Hoffman (1986b) and
Andreasen et al. (1984) found that severity of discourse disorganization
correlates, at least in part, with the occurrence of VHs.
The problem is that Hoffman does not actually analyze the planning
process. The evidence he produces to support his model is disordered
texts (which are products of planning). This leaves the exact locus of
planning disruptions unclear. Planning and executing plans are complex
activities. The former involves goal “recognition” (Littman & Allen,
1987), the analysis of the difference between the “initial” and the “goal”
states, selecting operators to reduce the distance between the two; chaining
operators in plans, choosing between alternative plans, and coordinating
multiple plans (Wilensky, 1983; Leudar, 1991). The latter involves monitoring of plan execution and detecting mishaps and revising plans “online.” Frith (1987) and Frith and Done (1988) suggest that positive and
negative symptoms of schizophrenia are related to planning problems,
and thus their model complements that of Hoffman. According to them,
the former can be accounted for in terms of deficiencies in internal plan
and action monitoring, the latter in terms of plan and action initiation.
Trimble’s (1987) observation provides some indirect evidence for this
model. He states that similarities between the symptoms of patients with
prominent negative symptoms and those with frontal lobe disfunction. It
is widely held that frontal lobes have an important role in planning and
organization of behavior (see also Luchins & Metze, 1991).
Planning disruption could involve any of the processes listed above,
and even be content or context specific. The locus of planning disturbances
has to be specified or shown to be general. This is the main aim of this
paper.
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“Theory of Mind” and Schizophrenia
Many recent theories of discourse are intentional. This means that in
discourse we convey (by means of language or with other signs) our
desires, intentions, beliefs, and attitudes; in other words, intentional states.
This is most clearly so in Grice’s (1957) theory of meaning and its developments (e.g., Sperber & Wilson, 1986) and in speech act theory
(Searle, 1969). The intentional model of communication assumes that
participants in discourse see each other as agents, with individual intentional states. Communication involves changing the social distribution of
intentional states (Leudar & Browning, 1988) and the negotiation of mutual cognitions. One makes one’s own intentions overt, and discovers
those of others. Activities are interpreted in terms of intentional states,
and these include plans-“she did that because she wants . . . and believes
that . . .“. According to Leslie (1987), having a theory of mind entails
being aware that other people have minds, with different contents from
one’s own. Leslie argues that this presupposes the ability to form second
order representations, such as, for example, beliefs about beliefs, beliefs
about intentions, etc. Baron-Cohen, Leslie, and Frith (1985) have shown
that children with autism have problems with the theory of mind, but
those with Down Syndrome do not. Frith and Frith (1990) suggest that
schizophrenics have problems with constructing second order representations and this results in an impairment of the ability (a) to infer the
mental state of others, (b) to distinguish between other people’s and their
own mental states, and (c) to distinguish between mental states and real
states of the world. Frith and Frith (1990) suggest that this could explain
some of the symptoms of schizophrenia, including auditory hallucinations.
A failure to distinguish between one’s own mental state and states of the
world may lead an individual to perceive her own thoughts as having an
external source. Auditory hallucinations may be the result of confusion
between representations of the mental state of others and first order
representations of the world.
Frith and Frith (1990) suggest that schizophrenics’ problems with ‘theory
of mind’ can explain many of the discourse problems, and, if they are
right, this should clearly be so. If one is not at all able or is bad at forming
second order representations, and hence at representing the minds of
others, one’s conversations should be impoverished and extraordinary.
Rutter (1985) similarly argues that what is central to schizophrenia is a
“failure or inability to take the role of the other” and he has some indirect
empirical evidence to support the conclusion. Using a “discourse reconstruction method,” he has shown that schizophrenics are worse specifically
at “phoric reference,” and that the discourse sequences (e.g., questionanswer pairs), in which they took part, are harder to reconstruct. Rutter
(1985) argues, however, that these are social, rather than cognitive prob-
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lems. According to him, the shortcoming lies in expressing and communicating thoughts in a way which the listener can understand. But of
course, according to TMM, this is due to a specific cognitive deficit involving second order representations. The problem is partly terminological
but socially situated cognition is clearly involved and the detailed analysis
of everyday discourse is a relevant testing ground of the theory and mind
model of schizophrenia. In fact, the intentional inferences in discourse
include those of plans and goals of others. At this point planning disruption
and theory of mind models coincide. The three models of verbal hallucinations are not exclusive. We have seen that they are all under-specified
and complementary. There is a need to integrate them and to specify
them, using empirical findings.
Present Investigation

This paper reports on some specific problems schizophrenics may have
in producing situationally appropriate discourse and in self-repairing message-level errors. Messages in simple cooperative dialogues are designed
for audiences-they should be polite, true, and accurate, the information
should be sufficient but one should avoid redundancy (cf. Grice, 1975).
It usually happens that the messages aren’t so pristine: what we say is
factually wrong, inappropriate, incomplete, and redundant, and thus requires repair. The structural properties of repair in conversations has been
studied by psycholinguists (e.g., Levelt, 1989, Chap. 12) and conversation
analysts (e.g., Sacks et al., 1974; McTear, 1984). Sacks et al. (1974)
analyze repair in terms of (a) the source of trouble, (b) repair initiation,
and (c) trouble solution. They distinguish (1) self-initiated self-repair, (2)
other-initiated self-repair, (3) self-initiated other-repair, and (4) other-initiated other-repair.

(1)

I:
P.
i.

(2)

I:

P:
I:
P:
I:

mhm I like coronation=
I like the characters in Coronation Street <** *
they’ve got a sense of humor
they have, yeah
right
she left hers to work in a fish and chip shop
what?
she left her YOP scheme to go an work <* **
yeah
cos’ she reckoned she got just as good pay
and it was more interesting than sewing labels on
jumpers
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B:

he had dis un mistuh W - whatever kI can’t think of his first name watts on
the one that wrote / / that piece?

A:

Dan Watts. <***

1.

have you have you what else have you done?
You mean jobwise? <***
yes
oh er I worked er at er at this catalog

P.
I.
P.

The self/other repair distinction is not actually categorical-trouble
solution is often a cooperative effort, as in (4), where repair is contributed
by both participants jointly. According to Sacks et al. (1974), however,
participants in everyday conversations prefer self-repair to other-repair.
The initiation of other repair is withheld if the discourse allows it. According to McTear (1984) the preference for self-initiated self-repair may
be related to politeness and the respect for the face of the other discourse
participants (cf. Brown & Levinson, 1978); and thus, it may be only
characteristic of interactions between participants with equal status of
knowledge, prestige, etc. Repairing another person’s utterance can be a
device to assert control or dominance in a dialogue. So repair has some
interesting organizational properties, relevant to study of the micro-social
features in schizophrenia.
The second reason why repair is highly relevant is because its effective
use has individual abilities as prerequisites. Effective repair presupposes
monitoring one’s own and others’ contributions to discourse; detecting
messageproblems, which may include factual errors, obscurities, incorrect
presuppositions about beliefs or values, and noticing that one is speaking
over somebody’s head. This is pertinent to both the Frith (1987) and Frith
and Done (1988) monitoring deficiency and to the Frith and Frith (1990)
theory of mind models.
Some repair involves transforming one’s discourse plan in the face of
signalled lack of rapport by an audience; this is clearly relevant to Hoffman’s plan-based model of hallucinations.
Repair may also involve transforming a discourse situation from one
of mutual ignorance to one characterized by (mutually) shared knowledge-we correct false presuppositions about our beliefs; this aspect of
repair work is relevant to Frith and Frith’s “theory of mind” model of
positive and negative schizophrenia.
Self-repair is different from perseveration. It is usually marked by hesitations and pragmatic particles (e.g., I mean, ehm, sorry) and is structured
so as to enable the listeners to integrate the repair with the preceding
speech (see Level& 1989, Chap. 12 for details).
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In other words, in repair one exhibits the range of social cognitive
abilities: knowing when repair is appropriate or useful, planning, and
monitoring plan execution, and changing plans in context, being sensitive
to other individuals’ beliefs and ignorance. All of these are abilities which
have been, at one time or another, said to be degraded in schizophrenia.
The study of repair may thus help to pin-point precisely the locus and
the nature of cognitive breakdown in schizophrenia.
In this paper we investigate the production of wrong and incomplete
instructions in dialogues and their self-initiated self-repair (see the examples given below). We aim to find out whether schizophrenia in general,
and verbal hallucinations and negative symptoms in particular, are associated with disruptions in all these discourse activities.
First, are the dialogue contributions of all schizophrenics relatively badly
designed? According to Hoffman’s model this should be particularly so
for those with verbal hallucinations, due to disturbances of planning.
According to Frith (1987) and Frith and Done (1988) this should be also
the case, and specifically due to deficiences of internal monitoring of
unfolding plans of activities. It is not completely clear what predictions
the theory of mind model (Frith & Frith, 1990) makes. At this level of
message production the subject may just be encoding his or her visual
experience in words, and thus second order representations need not be
involved. If this is so, the model does not predict differences between
schizophrenic classified according to the incidence of VHs or negative
symptoms. The subjects are, however, also formulating instructions for
somebody, and thus second order representation may be involved. In this
case, according to the theory of mind model the schizophrenics with high
negative symptoms should produce more incomplete instructions, and the
schizophrenics with verbal hallucinations more wrong instructions, relative
to each other.
Second, do all schizophrenics miss message errors more often than
controls? Hoffman’s (1986a,b) model is general and does not exclude this
locus of planning disruption, and therefore predicts it by default. Frith
(1987) and Frith and Done (1988) focus on internal monitoring of activity
plans and do not discuss their external monitoring, and so no clear predictions follow from their model. According to Frith and Frith (1990) the
external messagemonitoring should be particularly inadequate for schizophrenics with high verbal hallucinations and high negative symptoms.
Third, schizophrenics with verbal hallucinations should have particular
problems in producing speech in self-repair. Self-repair often involves
plan revision, and is thus subsumed in planning disruption on which Hoffman’s model is based. The other models do not make a clear prediction
about this aspect of speaking.
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METHOD
Materials
Reporter Test
The reporter test has been devised by Renzi and Vignolo (1962). In our version of the
test the subject and the experimenter sit at a table, with a display of colored tokens between
them. The experimenter engages in a series of simple actions, such as touching a token or
moving a token. The subject is asked to imagine that he or she is on a telephone to somebody
else with exactly the same display as the subject sees. His or her task is to give the person
at the other end of the telephone ins@uctions so that she would be able to duplicate the
actions. The set of items displayed changes several times so that sometimes it is necessary
to describe the size or relative position of a token, at other times it is not. This allows the
instructions produced by a subject to be scored objectively according to whether they are
right, contain sufficient information, or give too much information.
The version of Reporter’s test used in the present study included 36 items. Each instruction
produced by a subject was scored according to whether it was adequate. In this paper we
consider two ways in which an instruction could be inadequate. First, it could have been
wrong [e.g. (5) (6) below], and, second, it could have been incomplete [e.g. (7), (S)]. (In
the examples we give below, the information on the line marked i. is the minimum needed
to copy the experimenter’s actions on the test item in.)
(5) SCHZ-016
&:
[mixed size display] The experimenter touches the large yellow square.
I.
touch the large yellow circle
(6) SCHZ-043
[mixed size display] The experimenter puts a small red square on top of the small
iJ, :
yellow square.
put the small red circle on top of the small yellow circle
I.
(7) SCHZ-046
[large token display, several of them blue] The experimenter touches the blue
i, :
circle.
I.
touched I’d say blue with the finger
(8) SCHZ-050
i,:
[mixed size display with more than one large circle] The experimenter touches a
large red circle
I.
large circle
If the instruction the subject has given ‘over the phone’ was inadequate (i.e., wrong or
incomplete), she may have repaired the message inadequacy [e.g. (9), (lo)].
(9) CONT-606
i17:
[large token display] The experimenter moves the (only) red circle on the blue
square.
I.
put the red square (.) red circle on the blue square
(10) SCH-038
[mixed sized display with two red squares] The experimenter touches the big red
127
:
square.
I.
touching the red square (.) the large one
Finally, if the subject attempted a repair, the repair could have been adequate [as the
repairs in (5) and (6) were] or not [(ll), (12)].
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(11) SCHZ-041
117: [large token display] The experimenter moves the (only) red circle onto (the only)
blue square.
seventeen. small blue (.) large blue large red large blue square and a large red circle
I.
(12) SCHZ-043
i,,:
[mixed size display] The experimenter touches large white square and then the small
blue circle.
touched the blue square (.) little square (.) then touched the lit blue little circle,
I.
with the white big circ white big square
The audio recordings of each Reporter Test sessionwere transcribed using the conversation
analytic system (CA) (cf. Sacks et al., 1974) and coded blind for the above described message
design errors, repair attempts, and repair successby the first author. The transcripts of 30
subjects were also analyzed independently by a final-year psychology student familiar with
CA. The reliability coefficients are given below. For every subject the following six scores
were calculated.
I. Frequency of wrong and incomplete instructions. The ratio was calculated as a proportion
of wrong or incomplete instructions out of the total test items attempted. An instruction
could be wrong in one respect and incomplete in another respect. The reliability coefficients
for these indices were 0.95 and 0.94, respectively.
2. Frequency of repair of wrong and incomplete instructions. This ratio was calculated as
a number of wrong or incomplete instructions for which a repair was attempted, divided
by the total number of wrong or incomplete instructions. If an instruction contained two
inadequacies and the subject attempted to repair one but not the other, it would be scored
on both counts-“inadequacy repaired” and “inadequacy not repaired.” The reliability
coefficients for these indices were 0.87 and 0.85, respectively.
3. Frequency of repair inadequacy. This was calculated separately for wrong and incomplete
instructions as a ratio of inadequate repairs to the total number of repairs attempted. The
reliability coefficients were 0.88 for repair of wrong instructions and 0.90 for the repair of
incomplete instructions.

Reverse Digit Span Test (RDST)
In the reverse digit span test, the experimenter speaks to subjects sequences of digits,
and they repeat them backwards. In our test, we used a minimum sequence of two digits,
the maximum one of five. At each level the subject was asked to repeat backward six digit
sequences. The total number of completely correct repetitions was taken as a score. The
minimum was thus 0, the maximum 24. RDST is a measure of working memory.

Shape Canceling Test (SCT)
In the shape canceling test, subjects were presented with an A4 sheet with 891 randomly
printed non-alphabetic and non-numeric character-33 columns and 27 rows of @ < > &
% ! $ ? ] *. Their task was to cancel all the right--or left-pointing arrows, of which there
were 102. The time to do this was measured and the numbers of correctly canceled, omitted,
and incorrectly canceled characters counted. The following three indices were calculated:
First, the relative frequency of characters incorrectly canceled (“errors”); Second, the frequency of characters missed (“omissions”). These two indices are assumed to be measures
of attention. The third index calculated was the total number of shapes a subject canceled,
divided by time taken (“work rate”).
The point of these working memory, attention, and work-rate indices is to match the
groups on at least some aspects of information processing, as well as to determine the
specificity of discourse disturbances.
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Procedure
The three tasks were presented to each subject in a pre-determined random order together
with three other tasks not relevant here. Each session lasted for up to 45 min with a break
in the middle, filled with informal conversation. The sessions took place in a hospital.
The ‘testers’ were undergraduate students, who were naive about the subjects’ diagnoses
and about the experimental hypotheses; none had psychiatric training. Psychiatrically naive
testers were used to avoid the experimenter bias effect. They were, however, all well trained
in psychological experimental methodology and also given thorough training by the first two
authors in administering the tasks used in the study.

Subjects
There were altogether 68 subjects, 46 schizophrenics and 22 controls. The schizophrenic
subjects were drawn from admissions to two hospitals in Manchester, as part of a study of
negative symptoms, language and communication disorders in first onset psychosis. All
subjects met the following inclusion criteria: first language English, age 16-50 years inclusive,
within 2 years of first onset of psychosis, not suffering from an organic psychosyndrome,
not fulfilling Research Diagnostic Criteria (RDC) (Spitzer, Edicott, & Robins, 1975) for
depressive psychosis, and no history of alcohol misuse. Initial clinical assessmentswere made
within 72 hr of admission and included the Present State Examination (PSE) (Wing, Cooper,
& Sartorius, 1974) the Thought Language and Communication disorder (Andreasen, 1979),
and the Schedule for the Assessment of Negative Symptoms (SANS) (Andreasen, 1981).
An RDC diagnosis was derived for each subject, based on the PSE ratings. The data
reported here apply only to subjects who met RDC criteria for ‘definite’ or ‘probable’
schizophrenia. In addition, subjects were placed into hallucinating or non-hallucinating
categories, based on ratings for PSE items 60, 62, 63, 64, and 65. A severity of illness score
was also derived by summing the PSE ratings for the items 55, 56, 58, 59, and 66-99. This
was used to compare the severity of illness between the patient groups. The SANS summary
score (the sum of scores for five global ratings) was used to establish the patients’ negative
symptom status, as described by Montague, Tantam, Newby, Thomas, and Ring (1989) on
almost the same patient sample.
Psychiatrically healthy controls were selected from orthopedic admissions to Manchester
Royal Infirmary. They were chosen to match psychiatric subjects as closely as possible for
sex, age, educational attainment, years of full-time education, and parental social class. All
were screened by the project psychiatrist (PT) for psychosis, and, although nobody was
excluded on account of this, two were excluded because of heavy alcohol consumption.
Orthopedic admissions were selected in an attempt to control for the possible effects that
contextual factors such as being a hospital patient might have on tasks involving communication.

RESULTS
The schizophrenics were classified in two alternative ways: (a) into three
groups according to their hallucinations and (b) into three groups according to their negative symptoms status. The results were analyzed
separately for each classification. In each case the three groups were
analyzed together with the control groups of 22 orthopedic patients.
In the hallucination classification the 46 schizophrenics were divided in
the following way: Group 1 (N = 15) included subjects without verbal
hallucinations; the subjects in Group 2 (N = 16) had scores of 3 or 4
(mean = 3.56, SD = OSl), and the subjects in Group 3 (N = 15) had
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TABLE 1
DISTRIBUTION

OF SUBJECTS ACCORDING TO THEIR HALLUCINATION
AND NEGATIVE SYMPTOM STATUS

Hallucinations
None
Low Negative Symptoms
Medium Negative Symptoms
High Negative Symptoms
Total

Medium

High

Total

2
6
7

7
5
4

5
4
6

14
15
17

15

16

15

46

scores between 5 and 9 (mean 6.27, SD = 1.28). These three schizophrenic
groups were compared for overall severity of symptoms and for the incidence of negative symptoms. No significant differences were observed,
either in the severity (F(2, 43) = 2.02, n.s.) or in negative symptoms
(F(2, 43) = 1.615, n.s.).
For the negative symptom classification, there were (again) three subject
groups: Group 1 (N = 14) included subjects with negative symptoms
scores between 0 and 3 (mean = 1.29, SD = 1.27) (low negative symptoms); Group 2 (N = 15) (me d ium negative symptoms) had scores between
4 and 9 (mean = 6.53, SD = 1.88), and the Group 3 (n = 17) (high
negative symptoms) had scores between 10 and 19 (mean 13.82, SD =
2.53). These three groups were again compared for overall severity of
symptoms and for the incidence of hallucinations. No significant differences were observed, either in the severity (F(2, 43) = 1.98, n.s.) or in
negative symptoms (F(2, 43) = 1.504, n.s.).
The negative symptom and hallucination scores were not correlated (rs
= 0.05, ns.). Table 1 shows that the subjects were randomly distributed
in the nine possible cells-the only cell with relatively few subjects was
low negative symptoms and low hallucination. The two classifications are
thus orthogonal (cf. Montague et al., 1989). They are alternative classifications of the same population schizophrenic subjects. This means that
the analyses for the two classification are different perspectives on the
same data. The comparisons between controls on the one hand, and the
three schizophrenic groups on the other, should yield the same results in
analyses for both classifications. We analyzed the results separately for
both classifications because the group sizes would have been too small if
both negative symptoms and verbal hallucinations were used as variables
concurrently (Table 1). The sex distribution, mean age and age on leaving
education, for both classifications are given in Fig. 1. None of the differences, in these measures, or in social class were statistically significant.
The analysis of data was two-fold. In the first set of analyses there were
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hallucination

classification

n age
q age leaving

control

none

medium

hallucination
b.

negative

educ.

high

group

symptoms

classification

40

30
t
0
:

n age

20

1

age leaving educ.

10

0
control

none

medium

negative

symptoms

high
group

FIG. 1. Some demographic information.

four groups of subjects: controls and three groups of schizophrenics, varying in the rate of verbal hallucinations. In the second set of analyses there
were the same group of controls and three groups of schizophrenics,
varying in the rate of negative symptoms. The four groups in either
classification did not differ in age, sex distribution, age on leaving school,
and social class. The schizophrenic groups did not differ from each other
in the mean rate of hallucinations or negative symptoms (as appropriate),
or in the mean overall severity of illness. Below, we report the results
for hallucination classification only. The results for the negative symptom
classification are reported only when they diverge.
In the ANOVAs, the following comparisons were planned: 1. between
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the controls and the three schizophrenic groups; and 2. between the
schizophrenic groups (leaving out the controls).
Shape Canceling and Reverse Digit Span Test
These data were analyzed using the one-way analysis of variance. There
were no differences between the groups (F(3, 62) = 1.04, n.s.) in the
“work rate.” Most of the errors on the shape canceling test were omissions
and for this measure the difference between groups was just not significant
(F(3, 62) = 2.314, p < .lO. The planned comparisons analysis shows that
there were no differences between the schizophrenic groups (T(62) =
0.338, n.s.) but that the controls made fewer omissions (T(63) = 2.625,
p < .Ol). The wrong cancellations were much more rare and the difference
between the groups was not significant (F(3, 62) = 1.378, n.s.). The
results were the same for the negative symptoms classification (Fig. 2).
The results for reverse digit span test were analyzed in the same way.
There was a significant overall difference between the groups (F(3, 64)
= 3.954, p < .025). The controls did better on the test (T(64) = 3.394,
p < .OOl) than the schizophrenics, but the differences between the schizophrenic hallucination groups were not significant (T(64) = 0.04, n.s.).
The results were again the same for the negative symptom classification
(Fig. 3). The variables (i.e., RDST scores and the SCT omissions and
errors) were subsequently used as co-variates in the subsequent statistical
analyses of discourse.
Frequency of Message Inadequacies
a. Wrong Instructions

The date was first analyzed using the one-way analysis of variance, with
subject group as an independent variable. To correct for the non-homogeneity of variance the data was transformed using log transformation.
The difference between the four subject groups was significant (F(3, 61)
= 6.978, p < .OOl). The means and standard deviations of the untransformed data are given in Fig. 4. Two planned comparisons were conducted. One between the control group and the three (hallucination)
schizophrenic groups; the other comparison excluded the controls and
compared the three groups of schizophrenics. The first contrast was significant (T(61) = 4.246, p < .OOl) but the latter contrast was not (T(61)
= 1.257, n.s.) This means that the schizophrenics issued more wrong
instructions than did the controls, but the rate of errors was not affected
by verbal hallucination status. The result for the negative symptoms classification was the same, and, in particular, the difference between the
schizophrenic groups was not significant (T(61) = 0.687, n.s.; Fig. 4).
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b. Incomplete Instructions
The means and standard deviations with which incomplete instructions
were issued in the four groups are given in Fig. 4. For the analysis of
variance, the data were again transformed using log transformation. The
difference between the four subject groups was significant (p < .OOl, F(3,
64) = 8.481). The planned comparison between the control group and
the three schizophrenic groups was significant (T(64) = 4.865, p < .OOl);
the comparison of the three schizophrenic groups, however, was not (T(64)
= 1.250, n.s.).
The results for the negative symptoms classification were the same and,
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in particular, the difference between the negative symptoms groups was
not significant (T(64) = 0.067, n.s.; Fig. 4).
So schizophrenics on the whole issued more instructions that were wrong
or incomplete. We have seen, however, that, according to our indices,
their working memory and attention were also worse compared to controls. These measures were correlated to the dialogue measures in the
manner shown in Table 2. RDST and SCT scores were therefore introduced as co-variates in the analysis of the frequency of wrong and incomplete instructions.
In the first case, the co-variate RDST was significant (F(1,60) = 19.956,
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TABLE 2
CORRELATIONS

BETWEEN MESSAGE INADEQUACIES
PROCESSING MEASURES

AND THE INFORMATION

SCT score

% Wrong instruction
% Incomplete instruction

RDST score

Omissions

Errors

0.43**
oso**

0.27
0.34'

0.21
0.31*

SELF-REPAIR IN SCHIZOPHRENIC

DIALOGUES

503

p < .OOl), but the two SCT scores were not. The main effect of group,

corrected for co-variance, nevertheless remained significant (F(3, 60) =
4.024, p < .Ol). The index of the effect strength (see Rosenthal & Rosnow,
1984) before introducing co-variates eta was 0.51 (equivalent to 26% of
variance), and after was 0.39 (15% of variance).
In the analysis of incomplete instructions, the memory co-variate was
again significant (F(1, 60) = 16.614, p < .OOl), but neither the SCT
omissions (F(1, 60) = 0.942, n.s.) nor the SCT errors were significant
(F(1, 60) = 2.007, ns.). After co-variance correction, the effect of experimental group remained significant (F(3, 60) = 4.40, p = .Ol). Eta
before co-variance correction was 0.53 (28% of variance), after it was
0.39 (15% of variance). The co-variance analysis was also conducted for
the negative symptoms classification and the results were the same. So
the differences between the control and the schizophrenic groups, in issuing wrong and incomplete instructions, were independent of “work rate”
and the two attention measures. They were partly related to our measure
of working memory, but even after co-variance correction the affect remained significant.
We observed that there were no significant effects of the rate of hallucinations or of negative symptoms on how often schizophrenics issued
inadequate instructions. This specifies Hoffman’s model. Message inadequacies (possibly due to planning disturbance) at this level seem to be
common to all the schizophrenics, not just those with verbal hallucination.
We infered that Frith and Frith’s (1990) model predicts that schizophrenics
with negative symptoms would produce more incomplete instructions, and
those with verbal hallucinations more wrong instructions. This was not
the case.
Frequency of Repair
These analyses concern the frequency of repair of wrong or incomplete
instructions. Since the frequency of attempted repairs can only be calculated if a subject made errors in the first place the subjects who produced
no wrong or incomplete instructions were excluded from the analysis. The
exclusions were as follows.
Hallucination classiJication. For repairs of wrong responses three subjects were excluded--one control, one schizophrenic without hallucinations, and one schizophrenic with high hallucinations. The resulting groups
for hallucination classification had numbers of subjects as follows: controls,
N = 21; no hallucinations, N = 14; medium hallucinations, N = 16;
high hallucinations, N = 14. We checked that these groups were still
matched on the demographic variables-the matching held. We also reran the analysis of the frequency of wrong messages. The results were
exactly the same as reported above. For repairs of incomplete instructions
no subjects were excluded.
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Negative symptoms classification. After excluding subjects who produced
no errors, the resulting groups had the following numbers of subjects:
controls, N = 21; low negative symptoms, N = 14; medium negative
symptoms, N = 14; high negative symptoms, N = 16. We again checked
that the four groups were still matched on the demographic variables and
found that the matching held. The analysis of the frequency of wrong
messageswas also repeated with the reduced sample; the results obtained
were the same as reported above. For repairs of incomplete instructions
no subjects were excluded.
The frequency with which wrong and incomplete instructions were repaired was analyzed using the one-way ANOVA. No differences were
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observed in either case (F(l) 61) = 1.407, p = .294; and F( 1, 63) =
0.365, p > .75; respectively). The means are given in Fig. 5. In all groups,
subjects were much more likely to repair wrong instructions than the
incomplete ones. The results were the same for the negative symptoms
classification (Fig. 5).
We have seen that schizophrenic subjects issued more wrong and incomplete instructions on the reporter’s test; they, however, attempted to
correct these messageinadequacies as often as the controls. This indicates
that schizophrenics do not have a particular problem with message monitoring, irrespective of verbal hallucinations or negative symptoms. This
again specifies Hoffman’s model of verbal hallucinations, in that this apsect
of planning is not affected. Frith and Frith’s (1990) model of negative/positive schizophrenia would predict that schizophrenics with high
positive symptoms would have problems detecting message inadequacies
and would repair them less often. This is, however, not the case.
Repair Adequacy
In this case the results for hallucination and negative symptoms classifications were different and so they are reported separately.
Hallucination

Classification

The score in this comparison was the relative frequency of repairs that
were unsuccessful (calculated as a proportion of the repairs attempted).
As in the previous analyses, only subjects who attempted repairs of wrong
or incomplete instructions could be included. For wrong instructions, 14
subjects were excluded and resulting groups sizes were as follows: controls,
N = 17; no hallucinations, N = 10; medium hallucinations, N = 14; and
high hallucinations, N = 13. A total of 15 subjects were excluded from
the analyses for incomplete instructions and resulting groups sizes were
N = 17, N = 12, N = 11, N = 14, respectively. We again re-ran all
the analyses reported previously (i.e., demographic variables, frequency
of incorrect and incomplete instructions, and the frequency of their repair)
with these reduced samples. The results were the same as those reported
above for the unreduced subject sample.
The data was transformed using square root transformation and analysed separately for wrong and incomplete instructions, using a one-way
analysis of variance. Three comparisons were “planned.” The first one
between the control group and the three schizophrenic groups, the second
one between the three schizophrenic groups, and the third one with the
groups ordered according to the extent of hallucinations. The means and
standard deviations are given in Fig. 6.
For wrong instructions, the results were as follows. The overall difference was significant (p < .025, F(3, 50) = 3.54). Eta for the effect is
0.44 (19.9% of variance). According to the planned comparisons analysis,
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the difference between controls and the schizophrenic groups was not
significant (Z’(50) = 1.442, p > .15), the difference between the three
schizophrenic groups was significant (p < .05, T(50) = 2,272), and the
most reliable difference was the contrast according to the presence of
hallucinations (p < .005, T(50) = 3.034). Figure 6 shows that there is
no difference between controls and schizophrenics without hallucinations
in the repair adequacy of wrong instructions; the frequency of inadequate
repair, however, increases with increasing verbal hallucinations. None of
this main effect was significantly accounted for by the RSDT or SCT covariates. After co-variance correction, the effect of the group was still
significant (p < .05, F(3,45) = 2.983)) eta being 0.41 (17% of variance)-
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the amount of variance accounted for hardly changed. This confirms Hoffman’s (1986b) result that verbal hallucinations and discourse disturbance
are related. In our task, the disturbance is, however, specific to attempted
self-repair. The reader may remember that the rate of producing wrong
instructions, in the first place, was not affected by verbal hallucinations.
For incomplete instructions, the results were different (Fig. 6). The
overall difference in the repair adequacy was just not significant (F(3, 45)
= 2.29, .05 < p < .lO). The planned comparisons show that the difference
between controls and the schizophrenic groups was significant (T(45) =
2.315, p < .025), but the differences between the schizophrenic groups
were not (T(45) = 0.54, n.s.).
This indicates that it is not simply the fact of self-repair that increased
the language disruption. The disruption is specific to the self-repair of
speech which misrepresented the subject’s perceptual experience.
Negative Symptoms Classification
As in the previous analyses, only subjects who attempted repairs of
wrong or incomplete instructions were included. For wrong instructions,
14 subjects were excluded and resulting groups sizes were as follows:
controls, N = 17; low negative symptoms, N = 12; medium negative
symptoms, N = 11; high negative symptoms, N = 14. A total of 15
subjects were excluded from the analyses for incomplete instructions and
resulting groups sizeswere N = 16,N = 12, N = 10, N = 11, respectively.
As previously mentioned, the relevant statistical analyses were re-run with
reduced samples and the same results were obtained as with the complete
subject samples.
The means and standard deviations of adequacy of repair are given in
Fig. 6. For wrong instructions, there was no significant difference between
the means for the four groups (F(3, 50) = 0.851, n.s.). The overall
difference in the adequacy of repair of incomplete messageswas just not
significant (F(3, 45) = 2.044, n.s.). Unlike verbal hallucinations, negative
symptoms do not seem to affect the adequacy of repair of wrong messages.
DISCUSSION

We have seen that subjects with schizophrenia, on the whole, produced
more message inadequacies than the controls. The production of wrong
and incomplete representations of visual experience in instructions was
partly related to the impairment of working memory, but the effect remained even after co-variance corrections. It is thus likely that discourse
disturbances at this level may have multiple causes, including impaired
working memory. The schizophrenics scored worse than controls on attention measures, but this shortcoming was not related to discourse disturbances.
The relatively high frequency of messageinadequacies could be due to
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deficiencies in internal monitoring as Frith (1987) and Frith and Done
(1988) point out. The results, however, do not completely agree with their
model: the frequency of message inadequacies did not depend on the
presence of hallucinations or negative symptoms. Frith (1987) and Frith
and Done (1988) argue that the internal monitoring is particularly affected
in schizophrenics with positive symptoms and thus would predict that the
message inadequacies would be especially frequent in their case. The
results show that this is not so, and our results specify their model.
The relatively high frequency of messageinadequacies in schizophrenics
is also relevant to Hoffman’s (1986b) model. The model is supported in
that there is a disruption of speech planning at this level of production.
The planning disruption is, however, not a sufficient cause of verbal
hallucinations-the frequency of messageinadequacies did not depend on
the verbal hallucinations. In fact, Hoffman (1986b) argues that the disruptions of planning are necessary, but not sufjicient for hallucinationssome, but not all, schizophrenics make the externalizing inferences.
Our results suggest that schizophrenics have no problem with the external monitoring of their contributions to discourse for inadequacies.
There were no differences between schizophrenics and controls in this
respect. In each population, the speaker was more likely to detect wrong
messagesthan incomplete ones. This specifies Hoffman’s (1986b) model:
there does not seem to be a disruption of planning at the level of external
monitoring plan execution. (We noted above that Frith (1987) and Frith
and Done (1988) discuss internal monitoring of activities but make no
prediction about the efficacy of the external monitoring of actions; for
this reason, the result is not directly relevant to their model.)
Using the concepts of the theory of mind, the speaker must monitor
that her words represent accurately and informatively her visual experience for others. This ability seems to be unaffected by schizophrenia, at
least as assessedby the task we used.
The discourse problems discussed so far were common to all schizophrenics. In our study, we have found no specific language disturbances
contingent on the presence of negative symptoms. This does not mean
that negative symptoms are not expressed in other speech characteristics.
According to Thomas et al. (1987) the speech of schizophrenics with
marked negative symptoms is lower in complexity. According to Frith
(1987) and Frith and Done (1988) negative symptoms are correlated to
problems in initiating plans and action, not to how well the plans are
composed and executed. Our findings do not contradict their hypothesis.
There does, however, seem to be a discourse disruption specific to
schizophrenics with verbal hallucinations. They detected wrong instructions as often as other subjects, but found it much more difficult to selfrepair them. When they attempted to do this, they produced almost twice
as many errors, relative to how often they produced wrong instructions
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in the first place. (In controls and schizophrenics without verbal hallucinations, the reverse was the case-repairs contained fewer inadequacies.)
Is the cause of this problem just that the repair is of the subject’s own
speech? No, because we observed a decrease in inadequacies in repairs
of incomplete instructions, for all subject groups including schizophrenics
with VHs. This indicates that the problem for the schizophrenics with
verbal hallucinations is not simply repairing their own speech, but selfrepairing speech which misrepresented their visual experience.
We can only speculate why this should be. First, there is usually a
difference between what the repair of incomplete and wrong instructions
involves. In the former case, the repair usually consists of adding a noun
phrase (e.g., “. . . the white one”) to augment the information already
given. So this type of repair need not involve plan revision. The repair
of wrong instruction may be of this sort (i.e., “. . ., sorry, I meant the
square.“), but often it involves re-phrasing the whole or a substantial part
of an instruction given. So plan revision may be involved and this may
be the problem. Assuming that this is indeed so, the research is in order
on why schizophrenics with verbal hallucinations find plan revision difficult.
Second, it is not clear whether the fact that it was their own experience
and its representation in language which diverged is crucial. It would be
useful to adapt the Reporter Test, or use naturally occurring discourse
and to compare errors in self-repair and in other-repair of wrong instructions. Should schizophrenics produce the increase in dysfluencies when
repairing wrong instructions of others, the problem might be “simply”
that of integrating analogical and propositional representations. Should
they not produce the increase, the problem might be more puzzling and
related to integrating of contrary information in the self.
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