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Abstract: There is a wealth of evidence that suggests that individuals with high
schizotypal tendencies experience a number of biases when reasoning (Galbraith,
Manktelow and Morris 2008; Dudley et al. 1997; Garety 1991). This study employs a
non-clinical sample, screened for schizotypal tendencies to assess how delusional ideation
impacts upon an individual’s ability to reason about crime-based scenarios. Qualitative
differences were found between high and low scorers in terms of the strategies and methods
employed to reason about criminal behaviour. Future research needs to consider the
creation of tests with greater sensitivity in order to assess and discover the boundaries of
where reasoning biases occur.
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Introduction: Delusional Ideation on Reasoning and
Criminal Behaviour

According to a study of 16 prisons in England and Wales, as many as 63% of
offenders on remand have previously been diagnosed with a psychotic
disorder. Furthermore, psychosis was found to be five times more prominent
than that found in the general population (Brooke et al. 1999). Individuals
with psychosis often display symptoms such as inadequate cognitive
functioning, which is associated with, and identified as, a distinguishing
factor between non-violent and violent offenders (Louw, Strydom and
Esterhuyse 2005). Individuals who experience delusions and hallucinations
also acquire deficits and differences in the way they process information.
Reasoning abnormalities or biases are believed to contribute to the formation
and maintenance of delusions (Huq, Garety and Hemsley 1988; Garety 1991;
Garety, Hemsley and Wessely 1991; Garety and Freeman 1999), and for
some individuals less information is required before making a decision or
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reaching a conclusion (Dudley and Over 2003). Furthermore, some
individuals appear to have less cognitive flexibility (Everette et al. 2001) with
an inability to adapt to new sensory information. Alongside these deficits,
delusional thinking is, in part, accompanied by an exaggerated focus on the
self and stimuli that are related to the self (Moller and Husby 2000;
Blackwood et al. 2004).

Schizotypes are a subclinical category that captures individuals who
present schizo-psychopathological characteristics, but without the diag-
nosis of a clinical disorder. The continuum model of mental disorders
implies that the symptoms of psychosis that are seen in patients with
psychotic disorders can be measured in non-clinical populations; however,
this approach is underpinned by the assumption that experiencing
symptoms of psychosis is not inevitably associated with the presence of
disorder (van Os et al. 2009). In some cases it appears that individuals may
progress through schizotypy, as a prior phase/state, before entering and
developing into an active phase of schizophrenia or delusional disorder
(Parnas et al. 1998). Schizotypes are often characterised by an individual
being quirky but awkward in social interaction. Individuals often show
signs of ‘odd’ behaviour and language.

A study into psychopathological tendency with non-pathological
individuals conducted by Galbraith, Manktelow and Morris (2008),
suggested that a better understanding of delusional type disorders can
be achieved by studying the presentation of low and high schizotypal
tendencies in the general population. Adopting such a methodology,
utilising a psychometric test for schizotypal tendencies, alleviates issues
such as screening in non-clinical samples (Thurston et al. 2008). In
addition, a ‘healthy’ sample overcomes issues of comorbidity observed
in clinical samples, especially those composed of individuals occupying
the complexity of a psychotic-based disorder. Often, these individuals
are prescribed medication to reduce the positive symptoms of the dis-
order, and as a result, the medication alone can act as a confounding
variable.

Research has suggested that individuals with high levels of schizotypal
tendencies may be less able to reason accurately about situations when
compared with control participants, requiring less information to make
decisions and being more likely to change their decision when presented
with disconfirmatory information (Galbraith, Manktelow and Morris
2008; Garety, Hemsley and Wessely 1991). Furthermore, clinical
participants are also more likely to perform worse on more realistic tasks
(Dudley and Over 2003). While the link between mental health and crime
is one that has been at the centre of dispute for some time, it is far less
problematic to identify a link between mental illness and violence (for
example, Swanson et al. 1990). Furthermore, recent research has begun to
suggest a specific link between the violent behaviour of some individuals
with schizophrenia and problems with reasoning (Louw, Strydom and
Esterhuyse 2005).

This study is an attempt to explore the differences in reasoning between
individuals who score high and low in a measure for schizotypal
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tendencies. Traditional developmental studies (Piaget 1962; Kohlberg
1958, 1978) have focused on individuals’ moral decision making. These
studies usually consist of moral dilemmas that deal with a conflict situation,
real and hypothetical, that in some way require a moral judgment
(Harding 1985). A number of these studies have developed into scales that
have been utilised to measure moral judgment both qualitatively and
quantitatively (see, for example, the Moral Judgment Interview: Kohlberg
and Colby (1987)). Moral judgment in relation to offenders is important
since offending populations, according to Ashkar and Kenny (2007), tend
to reason at a lower level of morality than do non-offending populations.
According to Speicher (1992), moral development is cultivated in a social
context through experiences that provide an opportunity for perspective
taking and cognitive conflict. Consequently, the interaction with parents,
family and peers plays an important role. Given this interaction, the
current study attempts to assess reasoning biases across the self-reference
levels ‘me’, ‘family’, ‘friend’ and ‘stranger’. This design went beyond
previous two-part reference levels of ‘me’ and ‘other’ in order to get a
more global understanding of reasoning about crime. There is a number of
issues that accompany the traditional reasoning task, including the ones
mentioned previously. Those tasks that derive from the cognitive
perspective tend not to be representative of how an individual would
reason in everyday life. On the other hand, the tasks derived from the
developmental perspective are often extremely time-consuming, and
where adaptations have been made, correlations between results have not
been very high, for example, between the Moral Judgment Interview and
the Defining Issues Test (Elm and Weber 1994). There is a particular need
to develop reasoning tests that can be applied to forensic and/or clinical
populations in order to assess the differences and biases that occur in
reasoning as a result of, or in conjunction with, a mental disorder. These
tests need to be both ecologically valid and relevant to the impact that
delusional ideation has on reasoning skills.

Methods

This study was designed to measure and assess how individuals reason
about crime across a four-part reference level.

Participants

One hundred and twenty-five undergraduate students (44 males and 81
females) from a West Midlands university took part in the initial screening
process, completing a psychometric test measuring for schizotypal
tendencies (21-item Peters Delusions Inventory (PDI): Peters, Day and
Garety (1996)). The ages of the group ranged between 20 and 51 years
(mean 5 23.4 years). The PDI allowed for individuals to be grouped into
low and high scoring for schizotypal tendencies.

The second recruitment phase was specifically for individuals who had
fulfilled the criteria for low or high schizotypal tendencies according to the
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PDI. High and low scorers were established by using the top and bottom
third across the range of results. Individuals who obtained a total score of
48 or less were assigned to the low group (44 participants), whilst those
individuals scoring 80 and above were assigned to the high group (44
participants). The low group contained 15 males and 29 females. The ages
of the group ranged between 20 and 41 years (mean 5 22.4 years). The
high group was made up of 13 males and 31 females. Their ages ranged
between 20 and 50 years (mean 5 23.5 years).

In response to an invitation, individuals volunteered to complete the
Graduation Reasoning Assessment Task (GRAT). This task focused on
individuals’ reasoning accuracy and response time when relating specifically
to different types of crimes and criminal activity. The GRAT presented
individuals with a series of statements based around the crime list generated
in part one. The statements related the different crimes across the self-
reference spectrum, therefore questioning individuals about their response,
family, friend and stranger. For example, when focused on the ‘me’,
statements such as ‘to murder is wrong’, ‘to murder a member of my family is
wrong’ were used. Twenty-seven of the 88 individuals invited to take part in
the second phase of the study completed the GRAT (15 high and twelve low
scorers). The low group’s (seven females and five males) ages ranged
between 20 and 37 years (mean 5 24.6 years) and the high group’s (nine
females and six males) ages ranged between 20 and 42 years (mean 5 23.2
years). There was no demographic information collected for participants who
did not complete the GRAT. Finally, individuals were interviewed and
encouraged to reflect on their emotions and feelings when engaging with the
reasoning task. Furthermore, individuals were encouraged to provide their
thoughts about criminal behaviour and crime in general.

Measures

Peters Delusions Inventory (PDI) (Peters, Day and Garety 1996)
The PDI is a questionnaire designed to measure and score delusional
ideation. It is specifically designed for the normal population rather than
for clinical or psychiatric patients. The 21-item PDI assesses the following
three dimensions: distress, preoccupation and conviction.

Individuals are required to respond ‘yes’ or ‘no’ to each item. This
measures one’s initial response and indicates whether an individual relates to
certain psychopathologic conditions and situations. In cases where indivi-
duals answer ‘yes’ they are required to further indicate levels of distress,
preoccupation and conviction on a five-point scale. A total PDI test score
ranges from zero to 336.

The ‘distress rating’ is reflective of the amount to which an individual
finds the situation or condition distressing. This is indicated along a
progressive scale where 1 is equal to ‘not at all distressing’ and 5 is equal to
‘very distressing’. The ‘preoccupation rating’ is an indication of the
prominence of a thought or condition and the amount of attention and
emphasis that an individual places on that thought or condition. Again, this
is measured on a scale of 1 to 5. Finally, the ‘conviction rating’ is reflective
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of the extent to which an individual believes that a situation or condition is
true. Once again, this is measured on a scale of 1 to 5.

Like the original 40-item PDI, the 21-item PDI is renowned for its good
internal validity and consistency (Peters et al. 2004). The PDI, unlike other
tests of schizotypal and psychotic tendencies, is specifically designed for use
on non-clinical populations. Many similar tests (Composite International
Diagnostic Interview: Robins et al. (1988); Mini International Neuropsy-
chiatric Interview: Sheehan, Lecrubier and Sheehan (1998); Magical
Ideation Scale: Eckblad and Chapman (1983)) are either clinically-based,
drawing from elements of clinical diagnosis, require clinical training to
administer, or focus on mental disorders rather than specifically psychosis.

Graduation Reasoning Assessment Task (GRAT)
The GRATwas designed to incorporate aspects of traditional cognitive tests
with moral reasoning tasks that derived from a developmental approach.
Therefore, the task comprised of individuals making a choice as to whether
a particular given statement is morally right or wrong. The statements were
based on words that represent different types of crimes, which were
gathered during focus group sessions. The focus groups were conducted
with undergraduate students from the same West Midlands university as in
the main study, therefore ensuring that the words used in the study were
ecologically valid and relevant to the target population (see Table 1 for a list
of crime words generated through the focus groups).

The GRAT presents individuals with a list of statements across a
graduation spectrum. At one end of the spectrum, individuals were shown
statements that related directly to themselves, and at the opposite end of
the spectrum individuals were shown statements that related to strangers
or members of the general public. The spectrum included the following
levels of graduation: me (the participant), family, friend and stranger. This
level of graduation attempts to account for the self-reference bias
associated with individuals who occupy delusion or delusional beliefs.
Within each self-reference level, for example, self-reference level ‘me’, two
of the statements were given in the first person and two in the third person.

TABLE 1
Mundane and Crime Word Lists

Mundane words Crime words

Entertain Murder
Work Rape
Lend Defraud
Cook Blackmail
Shop Assault
Give Terrorise
Listen Stab
Support Burgle
Perform Wound
Read Hijack
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Individuals were scored for their accuracy of response to the statement, in
terms of whether it is right or wrong, and speed, in terms of how long it
took for a response to occur.

Procedure

Reasoning Task
The GRAT was created using Superlab (an experimental stimulus pro-
gramme). This allowed statements to be clearly presented to individuals
completing the task, along with precise measures of reaction time and
accuracy to be recorded.

Interview
The final stage was a short follow-up interview. The interview provided an
arena in which individuals could engage and reflect on their emotions,
feelings and thoughts whilst completing the reasoning task and reading a
short article about a crime case taken from an online newspaper article.
Furthermore, the interview setting provided a space in which to expose the
techniques and processes that individuals adopted whilst faced with the
reasoning task. This allowed for the exploration of potential differences in
thinking behind people’s reasoning that would not be captured through the
GRAT. The interviews were based around the following three open questions
in order for individuals to share as much information as they wished to:

(1) How were you feeling whilst completing the reasoning task?
– What were you thinking about/focusing on during the task?
– Was there anything that you wanted to say whilst completing it?

(2) What are your thoughts about crime and criminal behaviour in general?
(3) What kind of feelings and thoughts does this article provoke?

– How might you understand those feelings?/why might you have
reacted in that way?

Prompts were used throughout in order to encourage individuals to share
more information or to give more detail. Finally, individuals were provided
with the opportunity to share any thoughts or information that they had
not had the chance to voice or express previously in this study. The
interviews were analysed using NVivo 8 software, highlighting common
topics covered by individuals using thematic analysis.

Results

The results are presented from the reasoning task and followed by the
interviews. Every precaution was made to ensure that the individuals
responded to the reasoning task by pressing the correct keys. Standardised
instructions were given both aurally and visually and a template ensured
that the required keys were visible and labelled. However, analysis of the
data files compiled by Superlab suggests that one participant did not press
the correct key to agree or disagree in two conditions. Consequently, the
results from this participant had to be omitted.
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Reasoning Task

Descriptive Statistics
Descriptive statistics for the reaction time and error scores can be viewed in
Table 2.

Descriptive statistics suggest that whilst there are differences between
high and low reaction time and error scores across the self-reference levels,
with high PDI scorers demonstrating marginally faster reaction times and
consistently more errors than low PDI scorers, observed differences are
unlikely to be significant.

Inferential Statistics
The assumptions for parametric testing (homogeneity of variance and
normal distribution) were violated (po0.05), therefore the non-parametric
unrelated t-test was adopted to investigate statistical significance. There were
no significant differences in the mean reaction time scores for any of the self-
reference levels (me, family, friend and stranger) between high and low PDI
scorers (p40.05). Also, there were no significant differences in the mean
accuracy score for any of the self-reference levels (me, family, friend and
stranger) between high and low PDI scores (p40.05).

Although statistically significant differences were not observed between
high and low PDI scorers, the analysis of qualitative data collected
following the experimental conditions yielded some interesting results.

Interviews

A number of themes emerged throughout the interviews, and, therefore,
the following section will focus on emotions, reasoning techniques and
reference level.

Emotions
High scorers on the PDI tended either to report no emotional response
or they would reflect on their reaction to the reasoning task itself rather
than the impact of the given statements or scenarios. For example, when

TABLE 2
Reaction Time Descriptive Statistics

Self-reference
level

PDI
group

Mean reaction
time (ms)

Reaction time
standard

deviation (SD)

Mean
errors

Errors standard
deviation (SD)

Me High 437178.67 89767.74 10.73 6.82
Low 500555.33 125112.39 9.00 6.44

Family High 465523.33 67296.23 9.94 9.94
Low 566346.42 181937.18 8.06 8.06

Friend High 416477.87 81320.644 10.25 10.25
Low 528454.08 240476.03 7.15 7.15

Stranger High 478317.10 128947.52 13.60 11.77
Low 558771.50 244155.71 12.58 12.38
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individuals were asked about how they felt whilst completing the task, two
separate individuals commented:

P017H: It’s strange. Yea. It just made me feel a bit fidgety and bit
sick. I dunno. Just like the same thing going through my
head I dunno just gave me a funny feeling. I dunno just felt
all funny like. Dunno why (laughter).

Interviewer: How did you feel whilst completing the task?
P033H: Emotions wise or generally?
Interviewer: Both?
P033H: I didn’t feel much emotion to be honest. I was just answering

the questions and going through the motions. After a bit you
feel like you know what the next question is going to be even
though you don’t because you are wrong every time. Ah
gosh that’s hard to answer.

When the same question was asked to low PDI scorers they tended to
respond with comments about how the specific details of the scenarios
within the task affected them. For example, one participant commented:

Interviewer: How did you feel whilst completing the task?
P028L: Erm, I did sort of think about different scenarios, and think

about friends and families whilst doing it. So I thought about
that and how I’d feel if it was done to them.

Reasoning Techniques
During the interview, individuals were asked about what they were
focusing and concentrating on whilst completing the reasoning task. High-
scoring individuals commented about putting themselves into the scenario
and the wording of the statements:

Interviewer: Ok what were you concentrating on whilst completing the task?
P005H: Situations that I might have been in that would affect my

choice. Trying to put myself in it giving myself examples that
might help me answer the question.

Interviewer: What did you focus on the most whilst completing the task?
P019H: Erm the wording to be honest yea erm when it said I should

not be rewarded or I should be punished
P033H: Not really I mean, it was only after I pressed the button that

I thought oh maybe I should have taken more time.

When asked the same question, low-scoring individuals suggested that they
read the whole statement and if not, in some cases, they read the statements
twice:

P033L: I don’t know I think I was doing it quite quickly, like I just
read and responded, some of them I had to read twice but
that’s it really.
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P003L: I had to read the whole thing because that’s how I get to things,
I had to read the whole thing that as well. So that’s me it takes a
bit longer so I read the whole thing and think about the
question for a while. I should think about what it’s asking me.

Reference Level
The final theme that emerged from the interviews was the way in which
individuals reflected upon the self, family, friends and stranger. Reference
level acted as one of the independent variables for this study and, therefore,
statements were specifically designed to encourage individuals to reflect on
scenarios relating to themselves, a member of their family, a friend, or a
stranger. Whilst the reasoning task found no significant difference in reaction
time or accuracy between high and low PDI scorers, it was interesting that
high PDI scorers commented on the differences between reasoning about
themselves compared with a friend, family and stranger:

P018H: It was just having thoughts a lot like how like like a lot of the
time when I started doing friends and family I thought you
would treat them the same really but you don’t do ya.

P033H: The family one, I noticed that it moved from family, friend to
stranger and I noticed the levels of concentration changed
depending on whether you were asking about, I spent more
time on friends and family than I did the stranger.

P033H: I think the attachment that we have to friends and family, we
have no obligations to strangers really so it’s a clean no answer
but with family you have to think about the the for example
with lending you have to think about would you lend or
wouldn’t you lend depending on the circumstances. Certain
parts of the family I would lend but second thoughts I
wouldn’t lend to family cos I wouldn’t get it back (laughter). I
mean what did actually stand out were the questions about
murder because I answered the same for each. But the other
questions it would depend on the situation.

Interestingly, few comments were made by low scorers with regards to the
difference in reasoning along the reference level.

Discussion

The reasoning task results revealed no statistically significant differences
between the reference levels ‘me’, ‘family’, ‘friend’ and ‘stranger’. This
suggests that individuals who score high and low for schizotypal tendencies
did not reason significantly differently on a quantitative level, in terms of
response time and accuracy. However, the follow-up interviews captured
some clear differences in the high- and low-scorers’ reasoning techniques.
High scorers reported placing themselves into the scenario of the
statement in order to fully consider the possibilities of their response,
linking to Theory of Mind functions (Baron-Cohen 1999). Low-scoring
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individuals tried to take in as much information as possible from the
statement by ensuring that they read the whole statement, or some even
suggested that they read the statement twice, before making a decision.
This finding is supported by the ‘jumping to conclusions bias’ obtained by
individuals who experience delusions (Huq, Garety and Hemsley 1988). In
some cases, high scorers worked out the minimum amount of information
that was needed in each case to make a decision, for example, they
highlighted key words from the statements that shaped the scenario, that
is, ‘murder’, ‘should not be’, and ‘punished’. A decision was made based on
the three selected key elements. Similar findings were gathered from the
interview questions relating to the newspaper article. In some cases,
individuals focused purely on the crime committed and the resulting
consequence in order to generate their own thoughts about the article.
Low-scoring individuals considered more aspects of the story, including
previous offences and possible circumstances to instigate the offence.

The reference level was spread across four sections ‘me’, ‘family’,
‘friend’ and ‘stranger’. Whilst one of the aims of this study was to capture at
which point on the reference scale the bias occurred, it could be quite
possible that the four-part scale diluted the results. Previous tests have
employed a two-part reference level, ‘self ’ and ‘other’, whereas this study
employed a four-part reference level that divides ‘other’ into three parts.
This division could have spread the results too thinly and, therefore, any
difference in reasoning that did occur could have been diluted.

Whilst careful consideration was given with regards to the presentation
and structure of the computerised reasoning task, individuals were not
presented with practice trials prior to completing the task. This could have
impacted upon the speed at which people reason about themselves, ‘me’, as
this condition was the first condition that was presented to all individuals.
Theoretically, there is an expectation for individuals to reason about
themselves more quickly than about other individuals; however, this effect
could have been reduced by individuals ‘getting used to’ the technology
and layout of the reasoning task. Consequently, the measurement of
reaction times for the ‘me’ reference level could have, overall, been
significantly higher than a true reading would have been.

The reasoning task was lengthy and, therefore, individuals reported
feeling fatigued towards the latter end of the task. The results, therefore,
may reflect individuals’ attention spans and energy levels during the
completion of the task, causing the reaction time and accuracy rates to
fluctuate throughout. Furthermore, if individuals felt fatigued part way
through the task, they could have responded more quickly towards the end
in an attempt to finish sooner.

It is possible that the quantitative measure of response time was
influenced, or at least affected, by an individual’s reading speed. Certain
individuals could have read the statement twice in the same amount of time
that it took for another individual to read part of the statement once.
Reading speed was not a measured or controlled factor in this study.

The experiment was designed and programmed in a format that enabled
the stated independent variables, self-reference level and PDI, to be
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explored. It is possible that the reasoning task became over-complicated and,
therefore, the measurement of these variables could have been affected by
confounds. One possible confound could be wording. Individuals commen-
ted on ‘wording’ during the interview sessions, suggesting that the way in
which statements were worded affects the way in which they responded. The
action words used within the statements were a combination of mundane
everyday task type words, and words that describe a criminal act. Certain
action words could have stimulated individuals by triggering sensation-
seeking and risk-taking (Zuckerman 1994) mechanisms. Risk-taking and
sensation-seeking behaviour was originally conceptualised as a behavioural
tendency of the extraversion trait, with some of its more impulsive
characteristic loading on the psychotic scale (Eysenck and Eysenck 1985).
However, there have been recent suggestions that psychotism is subsumed by
a broader and overarching sensation-seeking factor (Knust and Stewart
2002). Incidentally, this was not screened or controlled for within the process
of this study. Therefore, future studies could explore the relationship
between an individual’s schizotypy rating and their response to words in
terms of sensation seeking.

It is also worthwhile considering the relationship between delusional
ideation and age. The student sample, whilst including a broad age range,
captured a large proportion of individuals in their early twenties (mean age of
24 years). Previous research suggests that the likelihood of the presentation of
delusions increases with age at onset from early adolescence to early
adulthood (Galdos, van Os and Murray 1993; Galdos and van Os 1995;
Verdoux et al. 1998). This would suggest that delusional ideation would be
prominent within this population sample. However, future research might
explore a broader age range and varying population.

The non-significant results, though possibly confounded, collected from
the reasoning task, are still informative in the sense that they describe
where biases in reasoning do not occur. In this instance, there seems to be
no significant difference between high- and low-PDI scoring individuals’
reasoning about crime, when considering reaction time and accuracy
scores. However, it is possible that the effects of a bias may present itself in
other circumstances and conditions.1

Note

1 Acknowledgements: This article derives from a part of the first author’s PhD thesis. The
authors would like to thank two anonymous reviewers for their comments on a
previous version of the article. Their comments have helped to create a substantially
more coherent article.
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