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ABSTRACT

A clinical sample of justice-involved male adolescents and a community comparison group were compared on a battery of cognitive ability
tasks (intelligence and executive functions), decision making measures, and other individual difference measures, including ratings of self-
control, recognition of morally debatable behaviors, and antisocial beliefs. The clinical sample displayed lower performance on cognitive abil-
ities and decision making than the community comparison group. In particular, the clinical group displayed less otherside thinking and more
hostile attribution biases in unintentional situations compared with the community comparison group. Cognitive abilities and the decision
making performance predicted group membership. Then, group membership, ratings of self-control, attitudes about morally debatable behav-
iors, and antisocial beliefs predicted ratings of antisocial behavior in the full sample. These findings suggest that measures of cognitive ability
and decision making make separate contributions to explaining antisocial behaviors. In addition, the predictors of group membership and an-
tisocial behavior did not overlap, suggesting that antisocial behavior engagement in clinical samples may be separable from the continuum of
antisocial behavior across the full sample. Cognitive science models of decision making can provide a framework for understanding antisocial

behavior in clinical and community samples of adolescents. Copyright © 2015 John Wiley & Sons, Ltd.

KEY WORDS

Antisocial behavior is a significant societal concern, and the
period of adolescence seems to be a critical window for de-
termining the trajectory of adolescents who engage in these
behaviors (Moffitt, 1993; Steinberg, 2010; Steinberg et al.,
2009; Reyna & Farley, 2006). We used a decision making
framework to understand antisocial behavior in a unique
sample of justice-involved youth and a community compar-
ison group. Justice-involved youth were defined as individ-
uals under the age of 18 charged with a criminal offense
(Youth Criminal Justice Act, 2002). Performance on neuro-
psychological measures of cognitive abilities, including in-
telligence and executive functions (Morgan & Lilienfeld,
2000), and performance on measures of decision making re-
lated to social situations (Dodge, 1980; Dodge & Crick,
1990; Crick & Dodge, 1994) have been implicated in un-
derstanding antisocial behavior. Cognitive science studies
have demonstrated the separable contributions of measures
of intelligence and measures of decision making (Stanovich,
2011; Stanovich & West, 2008a). Our main purpose was to
examine whether both cognitive abilities (intelligence and
executive functions) and measures of decision making
would emerge as predictors of antisocial behavior in our
sample of justice-involved youth and a community compar-
ison group.
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UNDERSTANDING ANTISOCIAL BEHAVIOR IN
YOUTH

The engagement of adolescents in risk activities has been de-
scribed as a public health concern (Reyna & Farley, 2006).
We need descriptive models of behavior to characterize these
risk activities, such as youth who are chronic offenders and
involved with the justice system. In this study, we were inter-
ested in determining the types of cognitive and decision mak-
ing failures that may explain persistent and antisocial
behavior. Advancing descriptive models of antisocial behav-
ior will permit the investigation of systematic departures
from normative models (Baron, 1994; Baron, 2014) and the
potential of designing interventions that improve decision
outcomes (Bruine de Bruin, del Missier, & Levin, 2012).
One major complexity is that not all antisocial behavior en-
gagement can be conceptualized as the same, which has been
illustrated in clinical and developmental literatures. From a
clinical perspective, the literature on antisocial youth is typi-
cally deficit focused as these samples are based on clinic-
referred youth who are often diagnosed with Conduct Disor-
der (American Psychiatric Association, 2013). These youth
are reported to experience multiple negative outcomes, such
as delinquency and substance abuse (Mason et al., 2010;
Tomlinson & Walker, 2010). From a developmental perspec-
tive, adolescent-limited antisocial behavior has been identi-
fied as a common but temporary part of adolescence
(Moffitt, 1993). This particular subgroup of youth are not
considered pathological, rather they are understood as engag-
ing in social activities that are problematic yet still somewhat
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typical and time-limited during this period of development.
Thus, we included two measures of antisocial behavior en-
gagement in the current sample: group membership (includ-
ing a clinical and community comparison group) and a
continuous self-report measure of antisocial behavior in-
volvement in the full sample. Our goal was to integrate deci-
sion making models from the cognitive science literature
(Stanovich, 2009b, 2011) with relevant paradigms that have
been examined in the clinical and developmental literatures.

COGNITIVE ABILITIES VERSUS DECISION MAKING
IN ANTISOCIAL BEHAVIOR

There is a general consensus in the literature that youth who
display antisocial behaviors (e.g., offenders or individuals
with Oppositional Defiant Disorder or Conduct Disorder) ex-
hibit lower performance on intellectual and executive func-
tioning measures than non-clinical youth (Calkins &
Keane, 2009; Isen, 2010; Lynam & Henry, 2001; Moffitt,
1993; Morgan & Lilienfeld, 2000; Ogilvie, Stewart, Chan,
& Shum, 2011; Paschall & Fishbein, 2002; Roussy &
Toupin, 2009; Teichner & Golden, 2000; van Goozen,
Fairchild, Snoek, & Harold, 2007). Intellectual functioning
refers to the assessment of general intellectual abilities. Exec-
utive functions are conceptualized as playing a key role in
the efficiency of goal-directed behavior and are most com-
monly assessed using measures of updating (working mem-
ory), shifting (flexibility between mental sets), and
inhibition (overriding a dominant prepotent response;
Miyake & Friedman, 2012). In particular, verbal intellectual
functioning tends to be lower than nonverbal reasoning in
these youth (Isen, 2010), but group differences in perfor-
mance on spatial neurocognitive measures have also been re-
ported (Raine et al., 2005). Morgan and Lilienfeld (2000)
conducted a meta-analysis of 39 studies to determine the re-
lationship between antisocial behavior and tests of executive
functioning. Overall, a weighted effect size of .62 (medium
to large range) was found on six tests of executive function.
These tests included the Category Test of the Halstead—
Reitan Neuropsychological Battery, Porteus Mazes, Stroop
Interference, Trail Making Part B, perseverative errors on
the Wisconsin Card Sorting Test, and verbal fluency tests.
Neuropsychological measures of intellectual ability and ex-
ecutive functions have been implicated in models explaining
the causes of antisocial behavior (e.g., Moffitt, 1993; Nigg &
Huang-Pollock, 2003; Pennington, 2002).

Recent cognitive science models have differentiated cog-
nitive abilities, such as intelligence and executive functions,
from rational thinking and decision making (Stanovich,
2009a, 2009b, 2011; Toplak, Sorge, Benoit, West, &
Stanovich, 2010). Empirical studies have demonstrated that
paradigms used to assess decision making are modestly asso-
ciated or even unrelated to performance on measures of intel-
lectual ability (Bruine de Bruin, Parker, & Fischhoff, 2007;
Parker & Fischhoff, 2005; Stanovich, 2009a, 2009b;
Stanovich & West, 2008a). Intelligence and measures of ex-
ecutive function assess processing capacities and efficiency
of processing under highly structured conditions. These
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measures of maximal performance are different from mea-
sures of typical performance. In typical performance situa-
tions, participants are less constrained, and task
interpretation is at least partly determined by the participant
(Stanovich, 2009a). Cognitive abilities (intellectual abilities
and executive functions) have also been characterized at the
algorithmic level of analysis and decision making disposi-
tions at the reflective level of analysis (Stanovich, 2009a,
2011; Toplak, West, & Stanovich, 2013). The reflective level
encompasses dispositions that facilitate the acquisition of
well-calibrated beliefs and using those well-calibrated beliefs
to achieve one’s goals. The algorithmic level provides the
processing capacities to enable rational thinking and decision
making when effortful processing is required. We sought to
determine whether measures of cognitive abilities and
decision making would uniquely predict antisocial behavior
in our current study.

ASSESSING DECISION MAKING IN ANTISOCIAL
YOUTH

Measures related to decision making have been extensively
implicated in samples of youth who exhibit antisocial behav-
ior. Several studies have suggested that clinical samples of
justice-involved youth seem to display immature moral rea-
soning (Aleixo & Norris, 2000; Burnett, Noblin, & Prosser,
2004; Nelson, Smith, & Dodd, 1990; Palmer & Hollin,
2001; Stams et al., 2006; Tarry & Emler, 2007), often mea-
sured as less sophisticated reasoning based on Kohlberg’s
model of moral development. In a meta-analysis, Stams
et al. (2006) found that a sample of justice-involved youth
scored significantly lower on measures related to moral judg-
ment (.76 effect size) than their non-offending counterparts.

One of the most common findings in the clinical literature
that has examined antisocial youth is misattributions in social
information processing (Andrade et al., 2012; Crick &
Dodge, 1994; Dodge, 1980; Dodge & Crick, 1990;
Waschbusch, Walsh, Andrade, King, & Carrey, 2007). An
example of making a misattribution in a social situation is
the hostile attribution bias. It has been reported that aggres-
sive individuals are biased towards making hostile attribu-
tions (Dodge, 1980; Lochman, 1987), particularly when the
intent is ambiguous (Dodge, 1980). Specifically, in situations
where the hostile intent is apparent, both aggressive and non-
aggressive children respond with more hostility. But in
situations where the intent is ambiguous or unclear, nonag-
gressive children respond as though the intent was benign
and aggressive children respond as though the intent was
hostile. We included measures to assess hostile attributions
in intentional and unintentional situations, with the expecta-
tion that justice-involved youth would make more hostile at-
tributions in the unintentional situations than the community
comparison group.

We included a second decision making task, called the
otherside thinking task. Otherside thinking involves being
able to generate, evaluate, and test hypotheses while
decoupling prior opinions that may be in opposition (Baron,
1995; Stanovich & West, 2008b; Stanovich, West, & Toplak,
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2013). We selected two current issues that would likely
evoke a strong prior belief in adolescent males: banning cell
phones in school and suspending driver’s licenses for teens
who are caught speeding. Given that antisocial youth have
been reported to have extreme egocentric tendencies
(Scholte, Stoutjesdijk, Van Oudheusden, Lodewijks, & Van
der Ploeg, 2010; Simourd & Hoge, 2000), we expected that
the clinical group would provide fewer reasons that are con-
trary to their prior beliefs relative to the community compar-
ison group. A lack of otherside thinking has been
conceptualized as a type of miserly information processing
in taxonomies of rational thinking (Stanovich, 2009b, 2011).

In addition to individual differences in cognitive ability
and decision making competence, individual differences in
decision and cognitive style have also been implicated in de-
cision making research (Appelt, Milch, Handgraaf, & Weber,
2011). We included other relevant measures that have been
well studied in the clinical literature: ratings of self-control,
recognition of morally debatable behaviors, and antisocial
beliefs.

INDIVIDUAL DIFFERENCES IN RATINGS OF
SELF-CONTROL, RECOGNITION OF MORALLY DE-
BATABLE BEHAVIORS, AND ANTISOCIAL BELIEFS

Self-control ratings have been well studied in youth who dis-
play antisocial tendencies (Mischel, Shoda, & Peake, 1988;
Mischel et al., 2011; Moffitt et al., 2011; Shoda, Mischel,
& Peake, 1990). Several studies have reported a negative
correlation between ratings of self-control and criminal be-
havior, with lower self-control being associated with more
criminal activity (De Li, 2004; Hope & Chapple, 2005;
Jones, Cauffman, & Piquero, 2007; Kerr, Tremblay, Pagani,
& Vitaro, 1997; Ratchford & Beaver, 2009; Taylor, lacono,
& McGue, 2000; Winfree, Taylor, He, & Esbensen, 2006).
Ratings of self-control have been characterized as a decision
or cognitive style (Appelt et al., 2011), and have been asso-
ciated with decision making competence in pre-adolescence
(Weller, Levin, Rose, & Bossard, 2012). Problems of self-
control have also been conceptualized as a type of miserly in-
formation processing (Stanovich, 2009b; Stanovich, West, &
Toplak, 2011). It is a type of behavioral regulation where the
overall appraisal via the emotions conflicts with a more ana-
Iytic or logical response. An override failure occurs when the
analytic system fails to “override” the associative appraisal
and replace it with an appropriate analytic response. We used
three different self-report measures to assess this domain, in-
cluding a subscale of the Impulsivity Questionnaire to assess
tendencies towards impulsivity (Eysenck, Pearson, Easting,
& Allsopp, 1985), the Consideration of Future Consequences
Scale (CFC; Strathman, Gleicher, Boninger, & Edwards,
1994) to assess consideration of future outcomes over
immediate behavior, and the Head over Heart Scale
(HOH), which assesses an intuitive versus analytic
response style (Epstein, Pacini, Denes-Raj, & Heier,
1996). We expected that our community comparison group
would endorse higher levels of self-reported self-control
than the clinical group.
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A lack of knowledge of social conventions and illegal ac-
tivities has been associated with antisocial behavior in a
meta-analytic review (Stams et al., 2006). Based on this
meta-analysis (Stams et al., 2006), it was suggested that
justice-involved youth have not internalized rules and social
conventions that are imposed by authority members in soci-
ety. Recognizing social norms has been examined as a com-
ponent of decision making competence and has been used to
assess the likelihood of engaging in various negative behav-
iors (Parker & Fischhoff, 2005). Thus, we examined the rec-
ognition of morally debatable behaviors as an indicator of
understanding social norms (Katz, Santman, & Lonero,
1994). We expected that the community comparison group
would recognize violations of social conventions and en-
gagement in illegal activities as less justifiable than the clin-
ical group.

Justice-involved youth have also been found to hold more
non-normative beliefs and attitudes towards societal rules
(Granic & Butler, 1998; Mills & Kroner, 1997; Shields &
Simourd, 1991; Skilling & Sorge, 2014; Simourd & van de
Ven, 1999; Stevenson, Hall, & Innes, 2004). Social learning
theories of crime have implicated antisocial attitudes and be-
liefs as one of the main risk factors for criminal behavior
(Akers & Jensen, 2003; Andrews & Bonta, 2010). Antisocial
attitudes and beliefs have also been found to predict
offending behavior in adults (Stevenson et al., 2004) and
youth (Skilling & Sorge, 2014). We also examined antisocial
attitudes and beliefs, with the expectation that the clinical
group would hold more antisocial attitudes and beliefs than
the community comparison group.

We report here on a clinical and community comparison
group of male adolescents using measures of cognitive abil-
ity (intelligence and executive functions), decision making,
and individual differences in relevant paradigms that have
been implicated in youth with externalizing difficulties. The
unique contribution of this study is the integration of differ-
ent paradigms from non-overlapping literatures to assess
cognitive abilities and decision making competence in a sam-
ple of very high risk youth and a community comparison
group. The clinical group was a clinic-referred group of ado-
lescents who were charged with a criminal offense. Group
differences were predicted on all of the measures. Additional
analyses were conducted to examine whether cognitive abil-
ities and decision making would separately contribute to
explaining antisocial engagement in this sample using two
different indicators. Our two indicators of antisocial engage-
ment included group membership and self-reported antiso-
cial behavior in the full sample.

METHOD

Participants

A total of 91 male adolescents (mean age=16.31, SD=1.74,
range 11 to 19years of age) participated in the study. The
clinical sample was composed of 36 participants (mean
age=16.51, SD=1.70) and 55 youth from a community
comparison group (mean age=16.20, SD=1.78). With re-
spect to grade level, across the entire sample, two (2.2%)
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individuals were in grade seven, 10 (11.0%) in grade eight,
nine (9.9%) in grade nine, 21 (23.1%) in grade 10, 19
(20.9%) in grade 11, 24 (26.4%) in grade 12, and six
(6.6%) in first year university. Each of the youth in the clin-
ical sample had committed an offense and was referred to a
hospital-based mental health clinic in a large urban center
for a court-ordered assessment. With respect to criminal be-
havior, the youth in the clinical group were referred for the
following: assault (30.5%), sexual assaults/offenses
(22.2%), theft/robbery (25.0%), or other offenses (e.g., ar-
son, trafficking, threatening, possession of a weapon, and
failure to comply; 22.3%). The community comparison
group was recruited through a local school board and through
community postings. Ethical procedures were followed
based on the approvals obtained at the respective institutions.
Participants in the community comparison group received
$20 compensation, and participants in the clinical group re-
ceived $10 compensation and transit fare to and from the
clinical setting.

Measures and procedures

Reading ability

We administered a test of reading ability to ensure adequate
reading abilities in our sample, particularly the clinical group.
We used the Test of Word Reading Efficiency (TOWRE;
Torgesen, Wagner, & Rashotte, 1999). The TOWRE is com-
posed of two parts. The Sight Word Efficiency subtest in-
volves the total number of real printed words that can be
accurately identified in 45 seconds. The Phonetic Decoding
Efficiency subtest involves the total number of pronounceable
printed nonwords that can be identified in 45 seconds. These
two subtests are summed to derive a standard score. A higher
score on this test indicates better reading ability.

Cognitive ability tasks

Intellectual ability composite

The Vocabulary and Matrix Reasoning subtests from the
Wechsler Intelligence batteries were used as indices of verbal
and nonverbal ability from the Wechsler Intelligence Scale
for Children, Fourth Edition (WISC-IV; Wechsler, 2003)
and the Wechsler Adult Intelligence Scale, Fourth Edition
(WAIS-IV; Wechsler, 2008). Non-age corrected raw scores
on these subtests were used in the statistical analyses, as the
other experimental variables were not age corrected. As two
different instruments were used to assess intellectual ability
(the WISC-IV and the WAIS-IV), standard scores from the
Wechsler Abbreviated Scale of Intelligence (Wechsler,
1999) were used to derive an estimated raw score on Vocab-
ulary and Matrix Reasoning. The raw scores were converted
to z-scores and summed to form a composite absolute index
of intellectual ability that is not relativized to age. A higher
score on this measure indicates higher intellectual abilities.

Executive functioning composite
Two measures of executive function were used to assess in-
hibition and set-shifting. The Victoria version of the Stroop
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task was used in this study as a measure of inhibition
(Strauss, Sherman, & Spreen, 2006). There were three differ-
ent conditions, each with 24 items arranged in a 4 X 6 matrix:
a color naming condition, a non-color word color naming
condition, and an interference condition. The dependent var-
iable of the Stroop task was the total naming time (in sec-
onds) for the interference condition minus the total naming
time for the color naming condition. The mean interference
score was 7.58 seconds (SD=5.03, range 1.2 to 24.0). A
square root transformation was used to eliminate the skew
of this variable. The Trailmaking Test (Reitan, 1955, 1958)
was used to assess set-shifting. This test consists of two
parts, Part A and Part B. Part A requires the participant to
connect 25 numbered circles in ascending order. Part B re-
quires the participant to connect 13 numbered and 12 lettered
circles. For Part B, the participant is instructed to alternate
between numeric and alphabetic order, going from 1 to A
to 2 to B to 3 to C, etc. The dependent measure was comple-
tion time for Part B minus completion time for Part A. The
mean of this difference score was 35.50seconds
(SD=18.11 seconds). A square root transformation was used
to minimize skewness. As both the Stroop and Trailmaking
tasks index executive functions (Miyake, Friedman, Emer-
son, & Witzki, 2000) and these tasks were significantly cor-
related (r=.29, p<.01) in our study, a composite of these
two z-scores measures was created, called the executive func-
tion composite. The score was reflected so that a higher score
indicates better executive functioning performance.

Decision making tasks

Hostile Attribution Bias Questionnaire composite

The Hostile Attribution Bias Questionnaire (HABQ) is an
experimental measure designed to assess an individual’s ten-
dency to perceive hostility in others when it is unwarranted.
Adapted from Tremblay and Belchevski (2004), the HABQ
consisted of six vignettes depicting daily situations that in-
volve either intentional conflict (two items) or unintentional
conflict (four items). An example of an intentional conflict
situation was as follows: “As you are walking on a sidewalk
you meet a group of three young teenage males. One walks
into you and pushes you forcefully out of his way.” An ex-
ample of an unintentional conflict situation was as follows:
“A group of teenagers are playing Frisbee in the park. The
Frisbee hits you in the nose really hard. One of the teenagers
runs over to you to see if you’re ok.” For each vignette, par-
ticipants rated on a six-point scale from “Not likely” [1] to
“Extremely likely” [6] how angry they would be in the situ-
ation. Furthermore, participants rated on a six-point Likert
scale the intentionality attributed to the person in the vignette
(“Not at all intentional” [1] to “Yes, it was intentional” [6]).
An overall total composite was derived by summing the an-
gry and attribution scores for each intentional and uninten-
tional type of situation. Internal consistency for the
different scenarios of this measure ranged from .71 to .80.
There were no differences between groups on scenarios
when the intent of the actor was intentional [Clinical group
mean=—0.12 (SD=3.08), Community comparison group
mean=0.16 (SD=2.95), #(89)=—-0.06, ns]. There was a

J. Behav. Dec. Making, 28, 477-490 (2015)
DOI: 10.1002/bdm



G. B. Sorge et al.

significant group difference on the HABQ measure when the
intent was unintentional [Clinical group mean=—1.45
(SD=5.94), Community comparison group mean=0.95
(§D=4.33),1(89)=5.71, p <.019]. We converted each score
into a z-score and used a difference score to assess compe-
tence on this measure by subtracting the intentional total
score from the unintentional total score, which we called
the HABQ composite. Scores were reflected so that higher
scores were indicative of less hostile attribution bias.

Otherside thinking task

This task was adapted based on Baron (1991, 1995) and
methods from Toplak and Stanovich (2003; Toplak, West,
& Stanovich, 2014). Two issues were selected that were ex-
pected to evoke strong prior beliefs in male adolescents: ban-
ning cell phones in school and suspending driving licenses
for teens who are caught speeding. This task consisted of
two parts administrated at different time points during test-
ing. The first part consisted of obtaining the participants’
prior belief on each of these issues. Participants were asked
whether they agreed or disagreed with the following state-
ments: (1) Cell phones should be banned during classes in
high school, and (2) Teens who are caught speeding while
driving should have their licenses suspended for two years.
The participants rated their prior belief using a six-point
Likert scale from Strongly Disagree [1] to Strongly Agree
[6]. The second part of this task, presented later in the bat-
tery, involved asking participants to generate reasons for
and/or against each issue during an interview. Participants
were explicitly prompted to consider the issue and list both
supportive and counter reasons, which the examiner recorded
verbatim. The participant was prompted until he had no fur-
ther reasons to provide.

A scoring scheme was developed for distinguishing be-
tween the conceptually unique reasons for both pro and con
sides of the issues. The listed reasons were independently
scored by two trained coders who used the coding scheme
for classifying the statements. The scores assigned by the
two coders were highly related (percent agreement=98.6%
and 99.1%, respectively, for the reasons why cell phones
should and should not be banned, and 96.7% and 91.8%, re-
spectively, for the reasons why teens who are caught speed-
ing should and should not be suspended for two years). In
cases where the two coder’s scores were not in agreement,
a third coder independently resolved the discrepancy.

The coding scheme yielded a total of 144 unique pro ban-
ning cell phone and 116 unique con banning cell phone rea-
sons. The participants’ mean number of pro banning cell
phone reasons was 1.52 (SD=0.62), and the mean number
of con banning cell phone reasons was 1.22 (SD=0.53).
The coding scheme yielded a total of 92 unique pro suspen-
sion reasons for speeding and 134 unique con suspension for
speeding. The participants’ mean number of pro suspension
reasons for speeding was 0.97 (SD=0.44), and the mean
number of con suspension reasons for speeding was 1.41
(SD=0.55). The total number of each participant’s otherside
reasons was then derived based on their expressed prior be-
lief. That is, if a participant had indicated that cell phones
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should be banned in high school, the unique reasons listed
against this view were counted as otherside arguments. The
key measure was the mean number of otherside reasons,
which was 1.12 (§D=0.49) for the cell phone issue and
0.93 (SD=0.43) for the speeding issue. The total number
of otherside reasons on both of these issues was the depen-
dent measure in this study. A higher score indicated the gen-
eration of more otherside reasons.

Self-control ratings, recognizing morally debatable be-
haviors, and antisocial beliefs

Self-control composite

Three self-report scales were used. First, 18 items adapted
from the Impulsivity Questionnaire (Eysenck et al., 1985)
were used to measure impulsivity. A sample item included
the following: “I often buy things on impulse.” Second, the
HOH was used, which is an eight-item scale that was de-
signed to measure differences in intuitive versus analytical
styles of reasoning (Epstein et al., 1996). A sample HOH
item is as follows: “I am an impulsive person” (reverse
scored). Third, the CFC Scale was used, which is a 12-item
scale used to measure whether an individual considers future
outcomes when choosing his or her present behavior
(Strathman et al., 1994). A sample item from the scale is as
follows: “I only act to satisfy my immediate concerns, figur-
ing the future will take care of itself” (reverse scored).

All three of these scales were administered as part of a sin-
gle questionnaire that intermixed items from all of these
scales. Participants were asked to rate their agreement to each
statement using the following six-point scale: Strongly Dis-
agree (1), Moderately Disagree (2), Slightly Disagree (3),
Slightly Agree (4), Moderately Agree (5), and Strongly
Agree (6). Each scale had reasonable internal consistency
(Cronbach’s alpha): .79 for the Impulsivity Scale, .53 for
HOH, and .66 for CFC. These scales were highly
intercorrelated, ranging from r=.49, p<.001 to r=.66,
p <.001. Scores on the impulsivity scale were reflected so
that a higher score indicated less impulsivity. As these scales
each had a different number of items, we created a composite
of the z-scores for this measure. A higher score on this com-
posite indicated more self-reported self-control.

Recognizing morally debatable behaviors

Adapted from Katz et al. (1994), these questionnaires in-
cluded several acts considered to be immoral or illegal with
questions regarding the justifiability of these acts. A subset
of relevant items from each scale was selected based on their
relevance to an adolescent sample. Seven acts that were de-
fined as “immoral” (Sample items: “Cheating on your
girlfriend/boyfriend” and “Breaking a promise”) and eight il-
legal activities (Sample items: “Threatening someone to ob-
tain their personal possessions” and “Drinking and
driving”) were selected. Participants were asked to rate the
justness of each immoral act and illegal activity using a
six-point scale: Always Unjustified (1), Moderately Unjusti-
fied (2), Slightly Unjustified (3), Slightly Justified (4), Mod-
erately Justified (5), and Always Justified (6). Internal
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consistency for each scale, as assessed by Cronbach’s alpha,
was .81 (immoral) and .88 (illegal). The correlation between
these two scales was r=.83, p <.001; therefore, a total was
derived. A higher score on this task indicated that the im-
moral and illegal acts are not justifiable.

Antisocial beliefs composite

Three self-report scales were used to assess endorsement of
antisocial beliefs. The Criminal Sentiments Scale-Modified
(CSS-M) was designed to measure an individual’s attitudes
towards the legal system and legal officials. This scale con-
sists of 41 prosocial and antisocial items (Shields &
Simourd, 1991), and has also been validated in youth sam-
ples (Skilling & Sorge, 2014). A sample prosocial item
was “Pretty well all laws deserve our respect,” while a sam-
ple antisocial item was “Law is bad.” The participants rated
each item on a three-point scale: Disagree (0), Undecided
(1), and Agree (2). Higher scores indicated more prosocial
attitudes. The Pride in Delinquency (PID) scale is a 10-item
questionnaire designed to assess the level of pride an indi-
vidual would get from engaging in different illegal acts
(Simourd, 1997) and has also been validated in youth sam-
ples (Skilling & Sorge, 2014). For this questionnaire, the
participants rated how they would feel about committing
various antisocial behaviors (e.g., getting away from police
after a high speed chase) on a scale from very proud (+10)
to very ashamed (—10). A higher score on this scale indi-
cated more pride in antisocial engagement. The Egocentric
Bias Scale (EBS) is a nine-item subscale from the How I
Think Questionnaire (Barriga & Gibbs, 1996) used to assess
instrumental aggression. A sample item is as follows:
“When I get mad, I don’t care who gets hurt.” The EBS
was included in the same questionnaire as the self-control
measures with the same rating scale. Higher scores were in-
dicative of endorsing instrumental aggression. Internal con-
sistency (Cronbach’s alphas) for these scales was .88 for
CSS-M, .84 for the PID, and .83 for the EBS. The PID
and EBS were reflected so that a higher score indicates more
prosocial attitudes. These three scales were highly
intercorrelated, ranging from r=.55, p<.001 to r=.67,
p <.001. Thus, a composite of these measures was created.
Because these measures had different response scales, the
scores were converted into z-scores and then summed to
form a composite. A higher score indicated less antisocial
beliefs or more prosocial attitudes.

Antisocial behavior

Antisocial behavior composite

The Youth Inventory-4 was used to assess self-reported anti-
social behaviors (Gadow & Sprafkin, 1999), including the
following subscales: Conduct Disorder, Oppositional Defi-
ant Disorder, Substance Abuse, and the antisocial behavior
composite (which is the sum of the three subscales). Internal
consistency, as assessed by Cronbach’s alpha, ranged from
.73 to .88. Higher scores indicated more engagement in anti-
social behavior.

Copyright © 2015 John Wiley & Sons, Ltd.

PROCEDURE

Community comparison participants were tested individually
by an examiner during a single session. Participants in the
clinical sample completed the study over two sessions, in-
cluding their clinical assessment and an additional testing
session to complete the research measures. Furthermore, at
the beginning of each testing session, participants were in-
formed that they could have the questionnaires read to them
by the examiner. In total, nine participants (one community
comparison and eight clinical participants) opted to have
some of the questionnaires read to them. The entire battery
took approximately 2 hours to complete.

RESULTS

Statistical analyses

Group comparisons were conducted on all of the demo-
graphic characteristics, cognitive ability, decision making,
and additional measures. These comparisons were addition-
ally carried out on the decision making and additional mea-
sures by statistically controlling for cognitive abilities to
determine whether group differences would continue to be
significant. Correlations between all of the measures were
also examined. Then, parallel regression analyses were con-
ducted to predict group membership (logistic regression)
and self-reported antisocial behavior in the full sample (lin-
ear regression). The logistic regressions were conducted to
determine whether cognitive abilities and decision making
would both enter as significant predictors. The same vari-
ables were examined in the simultaneous regression analy-
ses, with the addition of group status as a predictor. There
was some missing data for the clinical group: one Pride in
Delinquency scale, seven Criminal Sentiments scales, two
verbal and nonverbal ability scales, and one Youth Inven-
tory. We used simple imputation methods by replacing the
missing value with the overall sample mean for the most con-
servative approach to managing these missing data.

Group characteristics

Table 1 displays demographic characteristics of our sample.
There were no significant age differences between the two
groups. The clinical group scored lower than the community
comparison group on estimated full-scale intelligence
(WAIS-IV; Wechsler, 2008; WISC-IV; Wechsler, 2003)
and on the reading fluency measure (TOWRE). The clinical
group endorsed significantly more antisocial behaviors than
the community comparison group on the Conduct Disorder
subscale, the Substance Abuse subscale, and the antisocial
behavior composite. 7-tests indicated no significant differ-
ences between groups on mother’s and father’s level of edu-
cation; #(77)=1.27, ns; t(73)=0.58, ns, respectively.

Group differences on cognitive abilities and decision
making

The community comparison group outperformed the clinical
group on both the intellectual ability and executive function
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Table 1. Means (SDs) for demographic variables and clinical ratings

Clinical (n=36) Community comparisons (n=55) 1(89)
Age 16.03 (1.63) 15.78 (1.79) —0.66
Estimated FSIQ (age corrected) 86.18 (8.93) 94.16 (12.74) 3.20%*
TOWRE standard score 89.75 (14.49) 96.44 (13.42) 2.25%
Clinical ratings
Conduct Disorder subscale 4.62 (5.39) 2.31 (2.04) —2.88%*
Oppositional Defiant Disorder subscale 7.08 (3.77) 6.53 (2.43) —0.85
Substance Abuse subscale 2.82 (2.86) 1.25 (1.80) —3.19%%*
Antisocial behavior composite 14.45 (9.62) 10.09 (5.14) —2.81%*

Note: TOWRE, Test of Word Reading Efficiency; FSIQ, Full-scale intelligence score.

*p < .05 #p < 0L,

measures, shown in Table 2. On the decision making mea-
sures, the community comparison group generated more rea-
sons alternative to their prior beliefs on the cell phone and
speeding issues compared with the clinical group. On the
HABQ, the clinical group was more likely to infer a negative
intent and more likely to express anger than the community
comparison group when the actor did not intend conflict.
No significant differences between groups were obtained on
the self-control composite, recognizing morally debatable
behaviors measure, or the antisocial beliefs composite.
Cohen’s d effect sizes reported in Table 2 suggest medium
to large effect sizes on the measures where significant group
differences were obtained. Otherside thinking remained a
significant group difference after covarying for cognitive
ability. The group difference on the hostile attribution bias
composite was no longer significant in the ANCOVA
analysis.

Correlations between cognitive ability, decision making,
additional measures, and antisocial behavior

The results of a correlational analysis between all the vari-
ables in this study within the full sample are presented in
Table 3. Few significant associations were obtained with

age, with the exception of executive functions and otherside
thinking, both in the expected direction with higher age asso-
ciated with better performance and more otherside reasons.
Intellectual ability and executive function performance were
significantly associated, r=.37, p <.001. Intellectual ability
was significantly associated with the HABQ composite but
did not reach significance with otherside thinking. Intellec-
tual ability was also significantly correlated with the self-
control ratings. Executive function performance was only
significantly associated with otherside thinking.

Age, cognitive ability, and decision making were not sig-
nificantly correlated with the antisocial behavior ratings.
However, ratings of self-control, recognizing morally debat-
able behaviors, and antisocial beliefs were significantly asso-
ciated with antisocial behavior. Specifically, more
engagement in antisocial behaviors was associated with
lower self-control, less recognition of morally debatable be-
haviors, and more endorsement of antisocial beliefs.

Logistic regression analyses predicting group membership
In the first set of regressions, we examined whether cognitive
ability and decision making measures were significant pre-
dictors of group membership when they are simultaneously

Table 2. Group comparisons on the cognitive ability, decision making, and other related tasks

Community
comparison ANOVA ANCOVA
Clinical (n=36) (n=55) Cohen’s d*  F(1,89)  F(1, 89)°

Cognitive ability measures
Intellectual ability composite —0.72 (1.07) 0.23 (1.70) 0.67 9.07#%* -
Executive function composite —0.55 (1.67) 0.41 (1.39) 0.62 8.86%* -
Decision making measures
Otherside thinking total 1.58 (1.38) 2.45 (1.03) 0.71 11.82%%* 7.68%*
HABQ composite® —1.69 (6.06) 0.79 (4.47) 0.47 5.03% 3.84
Other measures related to rational thinking and decision making
Self-control composite —0.25 (2.22) 0.39 (2.59) 0.27 1.51 0.83
Recognizing morally debatable behaviors total® —37.47 (13.77) —33.20 (13.48) 0.31 2.15 1.62
Antisocial beliefs composite® —0.73 (4.92) 0.93 (3.12) 0.44 3.87 4.04%*

Note: HABQ, Hostile Attribution Bias Questionnaire.

IGlass’s A was also calculated for variables that had unequal variances (Executive Functioning Composite, Otherside Thinking, Knowledge of Social Conven-
tions and Illegal Acts, Antisocial Beliefs, and the Hostile Attribution Bias—Unintentional variables), and the effect sizes were virtually the same.
PF statistic with Intellectual Ability and Executive Function Composite covaried. df were the same as for the group comparisons.

“Higher score indicates lower tendency towards hostile attributions.
“Higher score indicates morally debatable behaviors as less justifiable.
“Higher score indicates lower tendency towards antisocial beliefs.

*p <.05; #*p < .01; ##¥p < .001.

Copyright © 2015 John Wiley & Sons, Ltd.
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Table 3. Correlations between all measures

1 2 3 4 5 6. 7 8 9 10
1. Age -
Cognitive ability
2. Intellectual ability A5 -
3. Executive functions 22 37 -

Decision making
4. Otherside thinking .30 .16 23 -

5. HABQ composite —.06 25 —.04 13 -

Additional measures

6. Self-control .04 27 —.08 .05 22 -

7. Recognizing morally debatable behaviors .05 17 —.03 15 28 40 -

8. Antisocial beliefs —.05 .08 —.04 .01 15 .55 46 -
Antisocial behavior

9. Antisocial behavior composite 12 —.15 .14 —.04 —.17 —.49 —.40 —.54 -

Note: r=.174, p < .05; r=.244, p < .01; r=.32, p <.001; one-tailed.
HABQ, Hostile Attribution Bias Questionnaire.

Higher scores indicate higher cognitive abilities, better decision making performance, more self-reported self-control, more recognition of morally debatable

behaviors, less endorsement of antisocial beliefs, and more antisocial behavior.

entered as predictors (Table 4). Given the developmental na-
ture of this sample, age was also entered as a predictor in the
regression analyses.

In the first regression analysis in Table 4, we examined
whether age, intellectual ability, otherside thinking, and the
HABQ composite would enter as significant predictors of
group membership. The overall regression analysis was sig-
nificant. Age, intellectual ability, and otherside thinking en-
tered as significant predictors, but not the HABQ

Table 4. Logistic regressions predicting group membership

composite. Prediction success was 86% in the community
comparison group and 56% in the clinical group, for an over-
all success rate of 74%.

In the second regression analysis, we examined whether
age, executive functions, otherside thinking, and the HABQ
composite would enter as significant predictors of group
membership. The overall regression analysis was significant.
Age, executive function performance, otherside thinking,
and the HABQ composite all entered as significant

Odds ratio
B (SE) Wald (95% CI)

Regression #1
Age .33 (.16) 4.16* 1.39 (1.01, 1.90)
Intellectual ability composite —.46 (.18) 6.18%* 0.63 (0.44, 0.91)
Otherside thinking —.74 (.24) 9.98%** 0.48 (0.30, 0.76)
HABQ composite —.06 (.05) 1.30 0.95 (0.86, 1.04)

Cox & Snell R* = .24

Nagelkerke R*=32

1 (4)=24.42%%%
Regression #2
Age .33 (.16) 4.21%* 1.39 (1.02, 1.89)
Executive function composite —.50 (.18) 7.56%%* 0.61 (0.42, 0.87)
Otherside thinking —.67 ((23) 8.81%* 0.51 (0.33, 0.80)
HABQ composite —.10 (.05) 4.03% 0.90 (0.82, 1.00)

Cox & Snell R*= .25

Nagelkerke R* =34

2 (4)=26.21%%
Regression #3
Age .37 (.16) 4.95% 1.44 (1.05, 1.99)
Intellectual ability composite —.33 (.20) 2.88 0.72 (0.49, 1.05)
Executive function composite —.41 (.20) 4.44% 0.67 (0.45, 0.97)
Otherside thinking —.69 (.23) 8.69%#* 0.50 (0.32, 0.79)
HABQ composite —.08 (.05) 2.27 0.93 (0.84, 1.02)

Cox & Snell R*=.28
Nagelkerke R*=37
2% (5)=29.32%%x

*p <.05; *¥p < .01; ##%p < .001.

Copyright © 2015 John Wiley & Sons, Ltd.
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predictors. Prediction success was 86% in the community
comparison group and 56% in the clinical group, for an over-
all success rate of 74%.

In the third regression, we examined whether age, intel-
lectual ability, executive functions, otherside thinking, and
the HABQ composite would enter as significant predictors
of group membership. The overall regression analysis was
significant. Age, executive function performance, and
otherside thinking entered as significant predictors, but not
intellectual ability or the HABQ composite. Prediction suc-
cess was 86% in the community comparison group and
64% in the clinical group, for an overall success rate of 77%.

Simultaneous linear regression analyses predicting anti-
social behavior in the full sample

In a second set of simultaneous linear regression analyses,
we examined whether the cognitive ability and decision mak-
ing measures were significant predictors of the antisocial be-
havior composite in the full sample. Age was entered as a
predictor, as in the logistic regression analyses, and group
status was included as an additional predictor to control for
clinical versus community comparison status. The overall re-
gression analysis was significant when age, group status, ex-
ecutive function performance, otherside thinking, and the
HABQ composite were entered as predictors. Group status
and executive function performance entered as significant
predictors, but otherside thinking and the HABQ composite
did not. We also ran this analysis with intellectual ability in-
stead of executive functions, but the overall regression anal-
ysis did not reach significance.
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We conducted three additional linear regression analyses
examining self-control ratings, recognizing morally debat-
able behaviors measure, and antisocial beliefs as predictors
of antisocial behavior (Table 5). All three of these variables
were significantly intercorrelated with antisocial behavior in
the correlational analysis (Table 3). We conducted three
separate regression analyses as these measures were highly
intercorrelated (r=.40 to r=.54, p <.001, Table 3). Age,
group status, and executive function performance were also
entered as predictors.

In the second regression analysis in Table 5, group status
and self-control ratings entered as significant predictors,
explaining 6% and 19% of the unique variance in antisocial
behavior, respectively. Similarly, group status and justifiabil-
ity of moral behaviors entered as significant predictors in the
third regression analysis, predicting 7% and 12% of the
unique variance, respectively. In the final regression analysis,
group status and antisocial beliefs entered as significant pre-
dictors, explaining 7% and 16% of the unique variance,
respectively.

DISCUSSION

Our justice-involved youth reported more engagement in
conduct behaviors, substance abuse, and antisocial behavior
compared with the community comparison group. On the
measures of cognitive ability, the community comparison
group scored higher on the intellectual ability and executive
function composites than the clinical group. On the decision
making measures, the clinical group displayed less otherside

Table 5. Simultaneous linear regressions predicting the antisocial behavior composite

Standardized beta t Unique variance explained

Regression #1
Age .08 .82 <.01
Group status 27 2.88%%* .06
Executive function composite 17 1.76 .02
Self-control rating composite —.44 —4.89%* .19

F(4, 86)=10.39%*%*%*

Multiple R=.57

Multiple R =.33
Regression #2
Age .07 .70 <.01
Group status 29 2.86% .07
Executive function composite .20 1.97 .03
Recognizing morally debatable behaviors —-.36 —3. 77 12

F(4, 86)=7.58%%*

Multiple R=.51

Multiple R? = 26
Regression #3
Age .03 37 <.01
Group status 24 2.56% .07
Executive function composite .19 1.97 .04
Antisocial beliefs —.45 —5.45%%%* .16

F(4, 86)=9.11%%*
Multiple R=.55
Multiple R = .30

*p <.05; #*p < .01; ##¥p < .001.

Copyright © 2015 John Wiley & Sons, Ltd.
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thinking and endorsed more hostile attribution biases in unin-
tentional situations than the community comparison group.
The logistic regression analyses indicated that age, cognitive
abilities, and decision making performance all entered as sig-
nificant predictors of group status. In the linear regression
analyses, group status, ratings of self-control, recognizing
the justifiability of morally debatable behaviors, and antiso-
cial beliefs predicted antisocial behavior in the full sample,
but cognitive abilities and decision making did not enter as
significant predictors.

Group differences on cognitive abilities

Group differences were obtained on both domains of cognitive
ability, including intelligence and executive functions. The
clinical group displayed lower intellectual ability and execu-
tive functioning compared with the community comparison
group. These findings are consistent with the neuropsycholog-
ical literature on clinically referred youth who engage in anti-
social behaviors (Calkins & Keane, 2009; Isen, 2007; Lynam
& Henry, 2001; Moffitt, 1993; Morgan & Lilienfeld, 2000;
Ogilvie et al., 2011; Paschall & Fishbein, 2002; Teichner &
Golden, 2000; van Goozen et al., 2007).

Group differences on decision making
Group differences were also obtained on our measures of de-
cision making. Our clinical group provided fewer otherside
reasons on contentious issues relative to our community com-
parison group. Specifically, the clinical group endorsed fewer
reasons that are contrary to their own prior beliefs on whether
cell phones should be banned in class and whether teens who
are caught speeding should have their licenses suspended for
2 years. This finding is a unique contribution of this study.
What is important about this task is that an issue is presented
that elicits a strong prior belief, and the task demand is to gen-
erate reasons counter to one’s own prior belief. The clinical
group found it especially difficult to generate reasons counter
to their own perspective. This task requires the participant to
set aside or decouple their own prior beliefs and to consider
perspectives that oppose their own view. This group differ-
ence remained significant even after covarying for intellectual
abilities and executive functions. Otherside thinking has
been conceptualized as resistance to miserly information
processing in taxonomies of rational thinking (Stanovich,
2009b, 2011). This competency has been suggested to
emerge with development (Toplak et al., 2014), and the lack
of consideration of alternative perspectives has been linked
with the myside bias (Baron, 2014; Stanovich et al., 2013;
Toplak & Stanovich, 2003). Broadly, these findings seem
to be consistent with the tendency towards egocentric
processing that is characteristic of psychopathic traits that
has been well documented in the literature involving
justice-involved youth (Scholte et al., 2010; Simourd &
Hoge, 2000; van Leeuwen, Rodgers, Gibbs, & Chabrol,
2014). Given the novelty of this finding, further replication
will be needed.

Group differences were also found on the unintentional
hostile attribution bias scenarios but not on the intentional

Copyright © 2015 John Wiley & Sons, Ltd.

situations. That is, our clinical group reported experiencing
more anger and intentionality in social situations where there
was no evidence of hostile intent than the community com-
parison group, but comparable anger and intentionality in sit-
uations where the hostile intent was salient. These findings
suggest that our clinical group made hostile attributions
when they were not warranted. This group difference was
no longer significant after intellectual ability and executive
function performance were statistically covaried, which is
consistent with previous literature (Orobio de Castro,
Veerman, Koops, Bosch, & Monshouwer, 2002).

This group difference in the hostile attribution bias is a de-
cision making failure that may also stem from a more specific
misunderstanding of social information processing. Two rel-
evant types of mindware that have been defined in taxon-
omies of rational thinking (Stanovich, 2009b, 2011):
facilitators and inhibitors. Facilitators include knowledge or
mindware that support reasoning performance, such as scien-
tific reasoning skills. However, certain types of acquired
“knowledge” or mindware can hinder or inhibit reasoning
performance. For example, superstitious thinking and beliefs
about luck tend to be negatively associated with reasoning
performance (Toplak et al., 2014). This type of acquired
knowledge has also been referred to as contaminated
mindware (Stanovich, 2009b). It has also been suggested in
the clinical literature that offending youth may have failed
to internalize critical rules and social conventions in our so-
ciety (Stams et al., 2006), which is a type of knowledge or
mindware that would facilitate reasoning performance in so-
cial situations. In addition, certain mindware may include
knowledge or experience that has become overlearned and
exaggerated. In all of the unintentional situations that were
included, there was always a negative event or outcome.
For example, someone apologized after realizing a comment
was insulting, someone was punched accidentally, a Frisbee
hit someone in the park, and someone was not invited to
lunch because of a misunderstanding. It is as if the “negative
event” has been magnified, overshadowing the actual cir-
cumstances of the situation. This may be conceptualized as
a decision making failure related to contaminated mindware,
as it is an acquired bias that can hinder better choices
(Stanovich, 2009b, 2011). Hostile attributions in uninten-
tional situations may be a failure to internalize certain social
conventions in combination with a default heuristic to infer
negative intent. The hostile attribution bias may actually as-
sess difficulties in multiple areas, including cognitive ability,
knowledge of social conventions, and overriding a default
heuristic to infer negative intent. These findings are consis-
tent with the poor social problem solving that has been well
documented in the literature examining youth with opposi-
tional behavior and antisocial tendencies (Andrade et al.,
2012; Dodge, 1980; Dodge & Crick, 1990; Ermer & Kiehl,
2010; Waschbusch et al., 2007).

Group differences on ratings of self-control, recognizing
morally debatable behaviors, and antisocial beliefs

The measures used to assess self-control, recognizing mor-
ally debatable behaviors, and the antisocial beliefs composite

J. Behav. Dec. Making, 28, 477-490 (2015)
DOI: 10.1002/bdm



G. B. Sorge et al.

did not display significant group differences. This is not con-
sistent with the existing clinical literature (Aleixo & Norris,
2000; Mischel et al., 1988; 2011; Moffitt et al., 2011; Shields
& Simourd, 1991; Shoda et al., 1990; Stams et al., 2006). It
is noteworthy that the general pattern of findings on these
measures was in the expected direction but did not reach sta-
tistical significance. It is possible that our sample size was
not large enough to detect group differences on these mea-
sures. However, these measures were specifically correlated
with our continuous measure of antisocial behavior involve-
ment completed by both groups in this study. In particular,
lower ratings of self-control, less recognition of morally de-
batable behaviors, and more endorsement of antisocial be-
liefs were associated with more antisocial behavior
involvement. These types of measures are related to
taxonomies of rational thinking (Stanovich, 2009b, 2011).
Specifically, ratings of self-control are a type of miserly
information processing, recognition of morally debatable
behaviors as a type of mindware or knowledge that facilitates
optimal choices and judgments, and antisocial beliefs may
reflect contaminated mindware or knowledge that may
hinder optimal choices and judgments. The development of
performance-based measures for these constructs would be
a useful direction to more directly assess decision making,
such as the otherside thinking and hostile attribution bias
tasks in this study, and other relevant paradigms that have
been examined in risk behavior (e.g., Parker & Fischhoff,
2005; Weller & Fisher, 2012; Weller, Leve, Kim, Bhimji,
& Fisher, in press).

The role of cognitive abilities and decision making in un-
derstanding antisocial behavior

The regression analyses permitted investigation of whether
cognitive ability and decision making separately predicted
antisocial behavior using two different dependent measures:
group membership and ratings of antisocial behavior across
the full sample. An interesting pattern emerged with these
two parallel regression analyses. Cognitive abilities and deci-
sion making performance entered as significant predictors of
group status, but these variables, for the most part, did not
enter as significant predictors of self-reported antisocial be-
havior in the full sample.

Our results with the prediction of group membership sug-
gest that engagement in antisocial behavior is characterized
by both cognitive ability and decision making performance.
These findings are consistent with cognitive science models
that differentiate intelligence and executive functions from
rational thinking and decision making (Stanovich, 2009b,
2011; Stanovich et al., 2011). From the perspective of assess-
ment, decision making tasks are less constrained than cogni-
tive ability tasks (Stanovich, 2009a, 2011), providing an
opportunity to assess participants natural judgments based
on their task interpretation. The assessment of decision mak-
ing may provide additional useful information for assessing
antisocial behavior. The separability of social reasoning and
intelligence has also been demonstrated in the literature on
antisocial tendencies in youth and psychopaths (Ellis, Weiss,
& Lochman, 2009; Ermer & Kiehl, 2010).

Copyright © 2015 John Wiley & Sons, Ltd.
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The pattern of findings across these two sets of regression
analyses suggest that cognitive science models of decision
making may be useful for characterizing antisocial behavior
in clinical samples versus antisocial behavior that may be
more typical of community samples. Both cognitive abilities
and decision making predicted group membership in the re-
gression analyses. Alternatively, the antisocial composite
variable provided a continuous index of antisocial behavior
in our full sample. In this case, group status, ratings of self-
control, recognizing morally debatable behaviors, and antiso-
cial beliefs entered as significant predictors in the regression
analyses. These findings provide a measurable way to char-
acterize how antisocial behavior in clinical samples may be
different from antisocial behavior in the broader population.
Both the clinical and community comparison groups reported
engagement in antisocial activities, but cognitive abilities
and particular decision making competencies may provide
some resilience for non-clinical adolescents who may engage
in antisocial behaviors but do not get caught. Cognitive abil-
ities may provide an important cognitive decoupling opera-
tion (Stanovich, 2011) that may help to inhibit interfering
mindware, such as a default to infer negative intent. Some
measures of decision making have shown a significant rela-
tionship with cognitive abilities (Stanovich & West,
2008a). In the current study, making hostile attributions in
unintentional situations was significantly associated with in-
telligence. The clinical group made more such hostile attribu-
tions than the community comparison group, but this group
difference disappeared when cognitive abilities were statisti-
cally partialed out. Cognitive abilities may importantly sup-
port the cognitive decoupling needed to inhibit the
tendency towards having a hostile bias so that an alternative
interpretation can be generated. Not all decision making per-
formance relies on cognitive abilities (Stanovich & West,
2008a), as our otherside thinking measure was not signifi-
cantly associated with cognitive abilities in the current study.
By understanding the multiple cognitive failures that result in
antisocial behavior, we may begin to understand the pro-
cesses that contribute to pathological antisocial behavior
and less pathological (or even somewhat typical) antisocial
behavior. Decision making paradigms (Bruine de Bruin
et al., 2007; Parker & Fischhoff, 2005; Stanovich, 2009a,
2009b; Stanovich & West, 2008a) can provide the concep-
tual framework to assess antisocial engagement. Antisocial
behavior is very complex, and there are likely multiple rea-
sons that explain such engagement, similar to other complex
behaviors that can result in pathology, such as pathological
gambling (Toplak, Liu, MacPherson, Toneatto, & Stanovich,
2007).

The finding that measures of decision making predicted
antisocial behavior beyond intelligence and executive func-
tions reinforces the importance of continued study of these
domains for understanding antisocial behavior and integrat-
ing decision making into models of antisocial behavior.
Some constructs of decision making that are relevant for in-
tervention with clinically referred youth include otherside
thinking on issues that provoke a strong prior belief and so-
cial information processing, such as on tasks involving the
hostile attribution bias. The inclusion of social information
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processing skills as a target of preventative intervention pro-
grams has been shown to be successful (Dodge, Godwin, &
The Conduct Problems Prevention Research Group, 2013;
Larson & Lochman, 2011; Lochman & Wells, 2002), as well
as addressing related maladaptive beliefs in adult offenders
(Ross, Fabiano, & Ewles, 1988; Tong & Farrington, 2008).

There were some limitations of the current study. A larger
sample size would have provided a better test of the broad set
of individual difference measures and decision making tasks
used in this study. Other future directions include examining
decision making using longitudinal investigations, such as
examining recidivism in antisocial youth (Banse,
Koppehele-Gossel, Kistemaker, Werner, & Schmidt, 2013),
examining these measures in a sample including females,
and examining additional variables that may explain these
risk behaviors, such as pubertal timing (Steinberg, 2008).

The clinical and community comparison groups appeared
to be well matched from a demographic perspective; how-
ever, one potential limitation of the current study is that the
clinical sample was recruited from a metropolitan city,
whereas the community comparison group was recruited
from suburban and rural settings. More extensive informa-
tion on their socioeconomic status (SES) would likely have
better differentiated these groups demographically, as SES
has been implicated in explaining antisocial tendencies (Cos-
tello, Compton, Keeler, & Angold, 2010). SES remains an
important consideration in future studies on antisocial behav-
ior, as SES has been shown to be related to more stimulating
environmental opportunities (see Fischbein, 1980).

This study integrated measures of cognitive ability and
decision making from the clinical and decision making liter-
atures. This study demonstrated that both cognitive ability
and decision making significantly differentiated a clinical
group of justice-involved youth from the community com-
parison group. The results also suggest that justice-involved
youth may be characterized by more pervasive cognitive fail-
ures, including cognitive abilities and poor decision making.
However, antisocial behavior across a broader sample (in-
cluding clinical and community comparisons) differed in rat-
ings of self-control, recognizing morally debatable behaviors
and antisocial beliefs. These findings contribute to the
broader literature that has demonstrated an important associ-
ation between decision making and risk behavior (Parker &
Fischhoff, 2005; Reyna & Farley, 2006).
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