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The current study tested the effectiveness of a self-administered, cognitive–behavioral intervention
targeting criminal thinking for inmates in segregated housing: Taking a Chance on Change (TCC).
Participants included 273 inmates in segregated housing at state correctional institutions. Reductions in
criminal thinking, as assessed by the Psychological Inventory of Criminal Styles-Simplified Version,
were found in the general criminal thinking score as well as the proactive and reactive composite scores.
Examination of demographic predictors of change (i.e., age, years of education, length of sentence)
revealed older and more educated participants decreased in criminal thinking more than younger and less
educated participants. For a subset of 48 inmates, completion of TCC was associated with significant
reduction of disciplinary infractions. Reductions in reactive criminal thinking predicted reductions in
disciplinary infractions. Although further research is needed to determine the effectiveness of TCC in
reducing recidivism, the reductions in criminal thinking and disordered conduct suggest this is a
promising intervention and mode of treatment delivery. By utilizing self-directed study at an accessible
reading level, the intervention is uniquely suited to a correctional setting where staff and monetary
resources are limited and security and operational issues limit the feasibility of traditional cognitive–
behavioral group treatment.
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The U.S. Bureau of Justice Statistics census estimates that, on
any given day, over 80,000 inmates are housed in restrictive
housing units, including traditional disciplinary or administrative
custody units, and 25,000 of these are in supermax facilities, where
the sole purpose is to house large numbers of inmates in segrega-
tion (Steinbuch, 2014; Stephan, 2008). Inmates in restrictive hous-
ing are generally on lockdown in their cells for 23 hours per day,
only coming out for showers, exercise in fenced areas, health care
and mental health appointments, and institutional classification
committee reviews (e.g., Sánchez, 2013). Inmates in long-term
restrictive housing are more likely to reoffend after release from
confinement than are general population inmates (Mears & Bales,

2009). Thus, it is imperative to identify interventions that can be
delivered to these high-risk inmates.

Restrictive housing is used for diverse reasons and contains
myriad challenges. Individuals can be placed in restrictive
housing for rule violations (i.e., disciplinary segregation), pos-
ing a risk to security or safety in the facility (i.e., administrative
segregation), or because they are deemed at risk in the general
population (i.e., protective custody). Many of these individuals
are severely mentally ill or cognitively disabled (Metzner &
Fellner, 2010), are gang affiliated, or have accrued numerous
and/or serious disciplinary infractions. These factors pose
unique challenges to maintaining security within restrictive
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housing units, and facilities more broadly, including intensive
demands on staffing resources. Containment, rather than reha-
bilitation, is the goal; treatment is often a low priority, if
considered for these inmates at all.

One treatment target that is increasingly used to reduce recidi-
vism risk in general population inmates, yet has remained rela-
tively unexplored with inmates in restricted housing, is criminal
thinking. Natural changes in criminal thinking over time suggest it
is a dynamic aspect of personality (Tangney et al., 2015; Walters,
2003), and several correctional interventions have been designed
to target these cognitive processes (e.g., Escaping the Cage,
Batastini, Morgan, Kroner, & Mills, 2014; Thinking for a Change,
Bush, Glick, & Taymans, 1997/1998; Impact of Crime, Folk,
Blasko, et al., 2015; Cognitive Interventions Program, National
Institute of Corrections, 1996; Reasoning and Rehabilitation, Ross
& Fabiano, 1985). The current study examines the effectiveness of
a new, self-administered criminal thinking intervention deliverable
to inmates in segregated housing: Taking a Chance on Change
(TCC).

Criminal Thinking: A Meaningful Target
for Intervention

Criminal thinking is defined as “attitudes, beliefs, and rational-
izations that offenders use to justify and support their criminal
behavior” (Walters, 2012, p. 272). It supports criminal behavior
before, during, and after the offense (Maruna & Mann, 2006,
p. 155). Criminal thinking is ripe for intervention due to its
predictive validity. The construct is a “Big Four” risk factor
associated with recidivism (Andrews & Bonta, 2010) and signif-
icantly predicts recidivism in state and federal inmates (Walters,
2012) as well as jail inmates (Caudy et al., 2015). Criminal
thinking is uniquely related to violent recidivism beyond conven-
tional risk assessment (Mills, Kroner, & Hemmati, 2004), recidi-
vism among sex offenders (Walters, Deming, & Casbon, 2015),
and to disciplinary infractions during incarceration (Gendreau,
Goggin, & Law, 1997; Simourd, 1997; Tangney et al., 2012;
Walters, 1996; Walters & Elliott, 1999; Walters & Geyer, 2005;
Walters & Schlauch, 2008). When controlling for other variables,
criminal thinking as assessed by the Psychological Inventory of
Criminal Thinking Styles (PICTS; Walters, 1995) remains a sig-
nificant predictor of disciplinary infractions (Walters & Schlauch,
2008).

Many researchers accept the proactive versus reactive classifi-
cation of criminal thinking. Both predict general recidivism
equally (Walters, 2012). Preliminary findings suggest proactive
criminal thinking drives calculated criminal behavior and is asso-
ciated with an offender’s positive outcome expectancies (Walters,
2007). Reactive criminal thinking predicts disciplinary infractions
during incarceration (Walters & Geyer, 2005) and is associated
with poor impulse control and hostile attribution biases (Walters,
2007).

Proactive and reactive criminal thinking are correlated dimen-
sions (with r values ranging from .60 to .76) that motivate antiso-
cial behavior (Cuadra, Jaffe, Thomas, & DiLillo, 2014; Disabato et
al., 2015; Ragatz, Anderson, Fremouw, & Schwartz, 2011; Wal-
ters, 2005; Walters et al., 2015).

Interventions Targeting Criminal Thinking

Criminal thinking can be reduced through intervention. The
National Institute of Corrections (NIC) promotes Thinking for a
Change (Bush et al., 1997/1998) as a group intervention focusing
on cognitive restructuring, social skills training, and concrete
problem solving. It has reduced criminal thinking and recidivism
among probationers (Golden, Gatchel, & Cahill, 2006; Lowen-
kamp, Hubbard, Makarios, & Latessa, 2009) and increased social
problem-solving skills and decreased agreement with criminal
thinking errors among state inmates (Bickle, 2015).

Reasoning and Rehabilitation (Robinson & Porporino, 2001)
and Enhanced Thinking Skills (Sadlier, 2010) reduced self-
reported criminal thinking with moderate effect sizes (Blud,
Travers, Nugent, & Thornton, 2003). Reductions assessed by the
PICTS (Walters, 1995) were most evident on the cognitive indo-
lence subscale, a reactive criminal thinking style that assesses poor
critical thinking skills and an overreliance on cognitive shortcuts
for dealing with problems. Simourd’s Criminal Attitude Program
(CAP; Simourd, 2007) led to statistically significant reductions in
criminal attitudes (Cohen’s d � 0.58), as assessed by the Criminal
Sentiments Scale-Modified (Shields & Simourd, 1991) among
male offenders (Simourd, Olver, & Brandenburg, 2015).

Lifestyle Issues is a psychoeducational program focusing on
factors believed to be instrumental in initiating, transforming, and
maintaining a criminal lifestyle (Walters, 1990); criminal thinking
is a maintenance factor in the program. In a sample of 85 male
federal inmates, current criminal thinking as assessed by the
PICTS (Walters, 1995), decreased, whereas historical criminal
thinking did not (Walters, Trgovac, Rychlec, DiFazio, & Olson,
2002). These studies highlight some of the existing evidence that
criminal thinking is amenable to intervention among a wide range
of offenders.

Barriers to Delivering Interventions in Restrictive
Housing Units

Current interventions are effective at reducing criminal thinking,
and some reduce behavioral outcomes such as recidivism, but their
methods of delivery present several barriers to implementation,
particularly in restrictive housing units. The interventions outlined
above are designed to be delivered to groups of inmates, led by a
trained facilitator. Although an often-effective mode of treat-
ment delivery, group treatment can be problematic in correctional
settings due to scarce staffing and budgetary resources (Pattavina
& Taxman, 2013; Taxman & Belenko, 2012), as well as limited
treatment space. Group treatment also excludes inmates confined
to restrictive or segregated housing, who are unable to participate
due to security concerns. To reach inmates in restrictive/segregated
housing with mental health issues, some correctional facilities will
use therapeutic cubicles: phone-booth sized barred cells arrayed to
permit a number of inmates to participate in a group intervention
while remaining safe from each other. Although these cubicles can
be used for criminal thinking interventions, they are expensive and
require extensive time from security officers.

We were able to locate only one intervention specifically de-
signed for or used with inmates in restrictive/segregated housing
that targets criminal thinking: Escaping the Cage (Batastini et al.,
2014). Escaping the Cage is a self-directed intervention aimed at
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maximizing adaptive behaviors so individuals with serious mental
illness can return to the general population with decreased risk to
themselves and others. The intervention consists of nine treatment
modules with 46 total handouts that inmates complete at their own
pace. Mental health clinicians provide feedback on completed
tasks and assignments and discuss specific challenges or personal
areas of growth with participants. Criminal thinking is a target, but
not the primary focus, of the intervention. Although efforts are
underway to evaluate Escaping the Cage (e.g., Miller & Seirup,
2015), there is currently no published research demonstrating its
effectiveness.

The Current Study

The current study presents an evaluation of a program that
attempts to overcome some of the implementation barriers of
existing criminal thinking interventions as outlined above, focus-
ing primarily on reducing criminal thinking. The TCC program is
a psychoeducational, in-cell, self-administered intervention that
can be administered to inmates in restrictive or segregated housing.
The low resources required to deliver TCC make it a feasible
alternative for inmates in restrictive housing where provision of
one-on-one or group-based criminal thinking interventions may be
challenging to deliver. The current study assesses the effectiveness
of TCC in reducing criminal thinking and disciplinary infractions
among inmates held in restrictive housing. We expect to see
decreases in criminal thinking from pre- to postintervention over-
all, as well as in the specific proactive and reactive dimensions.

We hypothesize reductions in reactive criminal thinking will be
greater in magnitude than those for proactive criminal thinking.
Reactive aggression is largely a product of intense negative emo-
tions and poor emotion regulation (Davidson, Putnam, & Larson,
2000; Wilkowski & Robinson, 2008). The TCC curriculum in-
cludes topics such as anger and stress management, which may be
more directly relevant to reactive criminal thinking. Inmates may
learn how to cognitively reappraise hostile attribution biases and
regulate intense feelings of anger or impulsivity through TCC
modules. Although some research suggests proactive aggression is
also a product of emotion dysregulation (Orobio de Castro, Merk,
Koops, Veerman, & Bosch, 2005), other research suggests it stems
from callous and unemotional traits that are difficult to change
(e.g., Marsee & Frick, 2007). Therefore, we hypothesize only
small decreases in proactive criminal thinking.

For a subset of participants, we also examine changes in disci-
plinary infraction rates from pre- to postintervention. We hypoth-
esize the intervention will lead to reductions in disciplinary infrac-
tions when comparing the six months prior to and following
completion of the intervention. Although we cannot test mediation
within the current study design, we expect decreased criminal
thinking from pre- to postintervention is the mechanism by which
disciplinary infractions will be reduced because criminal thinking
is a known predictor of disciplinary infractions during incarcera-
tion.

Predicting Changes in Criminal Thinking and
Disciplinary Infractions

In addition to considering whether TCC is effective in reducing
criminal thinking and disciplinary infractions, we examine whether

some individuals experience greater reductions than others. Three
potentially relevant individual difference factors we consider are
age, education level, and length of prison sentence. These hypoth-
eses are exploratory in nature, and the analyses are intended to test
the generalizability of effects.

Age

On the one hand, the identities of younger individuals are more
malleable and may be more apt to change based on participation in
treatment. But it is also possible that younger inmates are more
open to the influences of deviant peers during incarceration and
invested in exploring their criminal identity, resulting in resistance
to changing their patterns of criminal thinking. As such, they
would be less likely to benefit from the intervention, relative to
their older peers, who have greater experience, including experi-
ence with the potential negative consequences of criminal thinking
and behavior.

Education

Given the self-directed nature of the intervention, it is possible
education level will be relevant to how much individuals benefit.
Although the reading level of the program is designed for individ-
uals with limited academic skills, individuals with higher levels of
education may be better able to engage with the material since it is
somewhat akin to completing homework assignments, with which
they may have more experience.

Sentence Length

With regard to sentence length, one possibility is that individ-
uals with longer pending sentence lengths may be less likely to
decrease criminal thinking and disciplinary infractions following
participation in TCC than those with shorter sentences. Individuals
with longer sentences may be more willing to enhance connections
to the criminal community in order to survive within the correc-
tional environment, and criminal thinking and misconduct may
enhance these connections and minimize being victimized. Indi-
viduals with shorter sentences, in contrast, may be preparing for
release into the community in the near future and thus might
capitalize on motivation to make changes to aid in their reentry. On
the other hand, some research indicates that inmates serving life
without the possibility of parole show similar rates of disciplinary
infractions to inmates serving comparatively shorter sentences
(Cunningham & Sorensen, 2006). Thus, sentence length may not
be significantly related to inmates’ criminal thinking, institutional
misconduct, or ability to benefit from TCC.

In addition to providing evidence for the effectiveness of the
TCC intervention, results of these analyses will help determine
whether the intervention is more effective for certain types of
individuals, providing empirically derived guidance for more tar-
geted treatment delivery.

Method

Taking a Chance on Change (TCC)

TCC is a structured in-cell treatment program designed to pro-
vide inmates housed in long-term restrictive/segregated units with
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the opportunity to participate in psychoeducational programming.
The purpose of TCC is to address cognitive and behavioral defi-
cits, as well as challenges common among inmates in long-term
restrictive housing such as impulse control, anger, emotion regu-
lation, effective communication, goal-setting, and long-term plan-
ning.

TCC is divided into eight units, each of which includes between
four and eight modules (50 total modules). The eight units are:
preparing for change, self-awareness/goal setting, identifying and
changing mistaken beliefs, effective problem-solving, effective
communication, anger management, stress management, and re-
lapse prevention. Each module contains a handout and worksheet
that inmates review and complete. At the conclusion of a specific
unit, a module reviewing the concepts discussed and an in-cell/
open-book assessment is conducted to reinforce the inmate’s un-
derstanding of the unit’s concepts.

Completion of the entire TCC program can require between 9
and 12 months; however, inmates may participate in individual
TCC units without completing the entire program. TCC is typically
provided to inmates on long-term restrictive housing units during
mental health cell-to-cell rounds. Each week, mental health staff
conducting rounds distribute a handout and worksheet for the next
module and collect the worksheet completed by the inmate for the
prior week’s homework. Participants have the opportunity to
briefly discuss the module’s content with mental health staff
during the rounds.

Although the reading level of TCC was designed for individuals
with limited academic skills, basic literacy skills are a necessary
requisite for participation. Lexile analyses indicate the eight TCC
units require an eighth grade reading level on average (SD � 1.4).1

TCC is available in both English and Spanish and has been
successfully implemented within six different state correctional
systems.

Participants

The sample consisted of 273 inmates in segregated housing at
six state correctional institutions operated by the Maryland De-
partment of Public Safety and Correctional Services. Participation
in TCC is voluntary. Individuals assigned to segregated housing
are seen routinely by a mental health professional during cell-to-
cell rounds. All inmates who will be spending more than 90 days
in segregated housing are made aware of the TCC program upon
admission to segregated housing. Individual inmates who are de-
termined to have the need for a cognitive intervention based on
their pattern of rule-violating behavior or mental health needs, as
well as inmates who are referred for the program by security staff,
are prioritized for inclusion. Inmates can also refer themselves to
the program by making a request. Participation within a segregated
housing unit may be limited (e.g., 12 to 20 inmates at a time) due
to availability of mental health staff. Individuals who do not
complete assignments may be removed from the program so other
individuals can access the materials. There are no negative security
consequences for inmates who choose not to participate or who
choose to stop participation once they have begun. There is also no
formal security incentive for participation in the program.

Of those who reported demographic information,2 99% were
male (n � 225). Mean age was 30.4 years (SD � 8.16) and ranged
from 18 to 62 (n � 195). Mean years of education was 11.3 (SD �

1.32) and ranged from 8 to 16 (n � 177). Mean length of sentences
was 24.6 years (SD � 27.2) and ranged from 1 to 130 years (n �
192). In regards to self-reported offense, 75% of inmates indicated
their most severe index offense was a violent crime, 8% a property
crime, 9% a drug related crime, and 7% reported their index
offense as “other” (n � 190). Since participants did not have the
option to classify their offense into multiple categories or report
multiple crimes, the statistics reported here may not adequately
characterize the sample’s criminal behavior.

Procedure and Pre/Post Measures

Prior to the start of TCC, participants were given a survey
packet to complete containing a demographic questionnaire, the
pre/post measure of criminal thinking, and an informed consent
that described the TCC program. As noted, participation in the
TCC program was voluntary. Participants were allowed to com-
plete the eight TCC units at their own pace, which ranged from 52
to 402 days (M � 192.9; SD � 106.4). Three participants did not
complete all eight units and instead completed only 2, 4, and 5
units. After the intervention, all participants, including the three
who completed only a portion of the TCC, were readministered the
measure of criminal thinking.

The Psychological Inventory of Criminal Styles—Simplified
Version (PICTS-SV) was adapted from the original PICTS (Ver-
sion 4.0) by the senior authors (Barboza and Wilson) after per-
mission to modify the original PICTS was provided by Dr. Wal-
ters, the developer of the original PICTS. The simplified version
lowered the reading level required for the instrument to the sixth
grade but otherwise sought to maintain the content and intent of
the original PICTS items. Disabato et al. (2015) replicated the
factor structure and high reliability of the original PICTS in the
PICTS-SV. Intercorrelations for the PICTS-SV (Disabato et al.,
2015) and the original PICTS (Walters et al., 2015) in sex offender
samples suggest the two versions are commensurate.

The PICTS-SV includes 80 self-report items, to which partici-
pants respond on an asymmetrical 4-point Likert scale (1 �
disagree; 2 � uncertain; 3 � agree; 4 � strongly agree) without
a specified time interval. Excluding the 16 validity items and 8
items loading on the original Sentimentality subscale,3 56
PICTS-SV items measure criminal thinking. Identical to the orig-
inal PICTS, proactive and reactive criminal thinking composite
scores for the PICTS-SV are calculated by summing items from
their respective a priori criminal thinking subscales (Walters, Hag-
man, & Cohn, 2011). The proactive criminal thinking subscale
contains 32 items; a sample item is “I thought the victims of my
crimes deserved what they got or should have known better.” The
reactive criminal thinking subscale contains 24 items; a sample

1 A Lexile analysis of the TCC was conducted using an online software
program (Simpson, 2014). Content was analyzed according to five differ-
ent grade level formulas: Flesch Kincaid Grade Level, Gunning Fog Score,
SMOG Index, Coleman Liau, and ARI.

2 Some demographic information (range: 16%–34%) was missing due to
inmates failing to complete the demographic questionnaire or the demo-
graphic information being unavailable to researchers through institutional
records.

3 The sentimentality subscale is no longer included in any composite
score because it failed to load onto a general criminal thinking factor in two
large-scale studies (Walters, 2014; Walters, Hagman, & Cohn, 2011).
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item is “I tend to act without thinking when I’m under stress.” A
general criminal thinking total score is computed by summing all
56 criminal thinking items.

Numbers of disciplinary infractions were recorded to provide a
behavioral outcome of the TCC intervention. Disciplinary infrac-
tions were obtained from prison records and reflect a range of rule
violations including but not limited to assaults, threats, weapons,
disruptive behavior, interfering with operations, and disobeying
orders. Participants’ number of disciplinary infractions from 6
months prior to the start of the TCC intervention served as the
pretreatment behavioral indicator. Number of disciplinary infrac-
tions from the end of the TCC intervention to 6 months after
served as the posttreatment behavioral indicator. The number of
disciplinary infractions ranged from 0 to 5 both before and after
the TCC intervention.

Unplanned Missing Data

A total of 273 participants completed the preintervention crim-
inal thinking assessment, but only 197 completed the postinter-
vention criminal thinking assessment, resulting in 72.2% study
retention. Although no data were recorded on the sources of study
attrition, there are two hypothesized reasons for the missing data
postintervention. First, some participants left segregated housing,
transferred prisons, or were released to the community during the
study and were no longer able to participate. No postintervention
data were obtained for these participants. Second, some partici-
pants chose to discontinue the intervention and were dropped from
the study. Reasons for discontinuation are unavailable to the re-
searchers.

To further understand the potential reasons for missing criminal
thinking data, we conducted Welch’s t-tests for unequal variances
comparing those with and without postintervention criminal think-
ing data. The Welch’s t-test computes the standard errors sepa-
rately for each group and then uses the Satterthwaite approxi-
mation of degrees of freedom (Ruxton, 2006). Missing postinter-
vention criminal thinking data was not related to age, t(34.9) �
0.37, p � .711 or education, t(24.9) � �0.20, p � .841; however,
participants with higher initial levels of criminal thinking,
t(137.2) � �1.94, p � .054, and shorter sentences, t(63.8) � 3.43,
p � .001, were somewhat more likely to have missing postinter-
vention criminal thinking data.

Planned Missing Data

Of those who completed both pre- and postintervention criminal
thinking data, disciplinary infraction data were collected on 48
(24.4%). These were the first 48 participants to complete TCC.
Because of the intensive labor required to obtain the data, disci-
plinary infractions were not collected for subsequent participants
(i.e., planned missing data). To assess whether the first 48 partic-
ipants who completed the TCC intervention were representative
of the total sample, we conducted Welch’s t-tests for unequal
variances comparing those with and without disciplinary infrac-
tion data. Missing disciplinary infraction data was not related to
initial levels of criminal thinking, t(73.5) � 1.43, p � .157,
changes in criminal thinking, t(77.6) � �0.62, p � .536, age,
t(193) � �1.43, p � .156, or education, t(64.4) � �0.50, p �
.618; participants with longer sentences, t(131.4) � �2.54, p �
.012, were more likely to have missing disciplinary infraction data.

Results

Descriptive Statistics

Pre- and postintervention criminal thinking descriptive statistics
are reported in Table 1. The coefficient alphas for the PICTS-SV
scales are also provided and suggest satisfactory internal consis-
tency. Among the subsample with data on disciplinary infractions,
pretest counts averaged 1.92 (SD � 1.46) and posttest counts
averaged 0.48 (SD � 0.92).

Mean Level Changes in Criminal Thinking and
Disciplinary Infractions

We first examined whether TCC participants’ criminal thinking
and disciplinary infractions changed from pre- to postintervention
using paired-samples t-tests with listwise deletion (see Table 2).
The unbiased4 effect sizes, Cohen’s d (i.e., standardized mean
differences) and rpb (i.e., point-biserial correlation), were used to
quantify the amount of change.

As shown in Table 2, results indicate all facets of criminal
thinking and disciplinary infractions significantly decreased during
the intervention. The criminal thinking effect sizes are small to
moderate based upon Cohen’s (1988) heuristics. Reactive criminal
thinking decreased over twice as much as proactive criminal
thinking. Considering minimal staff time was required for the
intervention, these effect sizes are meaningful. The disciplinary
infraction results showed a large effect size that is over three times
that of general criminal thinking.

Individual Differences in Changes in Criminal
Thinking and Disciplinary Infractions

Analysis plan. To understand whether certain individuals
benefit more from the TCC intervention, we assessed the degree to
which there are individual differences in changes in criminal
thinking and disciplinary infractions. The criminal thinking scales
demonstrated strong stability coefficients from pre- to postinter-
vention, while disciplinary infractions did not (see Table 2). To
test predictors of change, we created change scores (postinterven-
tion—preintervention) for the criminal thinking variables and dis-
ciplinary infractions. To examine how age, years of education, and
length of sentence related to changes in general, proactive, and
reactive criminal thinking, as well as disciplinary infractions, we
conducted linear regressions using the change score as the crite-
rion.

Initial level of criminal thinking or disciplinary infractions was
included as a control in each regression analysis. This addresses
the practical problem of regression to the mean, whereby during
repeated measurements, relatively high or low observations on the
first measurement are likely to be followed by less extreme scores
upon subsequent measurement (Fitzmaurice, 2001). For example,
to determine whether age predicts changes in criminal thinking,
preintervention criminal thinking was entered as a control variable,

4 Because Cohen’s d is systematically and upwardly biased, a correction
is made to provide a more accurate effect size (i.e., Hedges g; Hedges,
1981).
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age was entered as a predictor, and the difference score reflecting
changes in criminal thinking served as the dependent variable.

Furthermore, we tested whether changes in criminal thinking
predicted changes in disciplinary infractions. Because—due to
planned missingness—the disciplinary infraction analyses used a
small subsample of participants (n � 48), we tested for potential
univariate outliers that could distort average effects. One partici-
pant showed excessively large reductions in reactive criminal
thinking, exceeding the outlier cutoff suggested by Cousineau and
Chartier (2010) for a sample size of 50 (z-score � �3.29). There-
fore, the reactive criminal thinking regression analysis was con-
ducted without this participant’s data.

Regressions were conducted within a structural equation mod-
eling framework in the R package “lavaan” (Rosseel, 2012). To
help correct for systematic bias due to both unplanned and planned
missing data, full information maximum likelihood (FIML)5 was
used with all other baseline variables entered as auxiliary vari-
ables.6

Findings. Results of the 15 regressions, including the stan-
dardized regression weights and their associated 95% confidence
intervals, as well as the squared semipartial correlations (i.e.,
R-squared change), are shown in Table 3. The correlation between
the difference score (i.e., change) and preintervention criminal
thinking was �0.45 for general criminal thinking and proactive
criminal thinking, �0.48 for reactive criminal thinking, and �.82
for disciplinary infractions. All models were saturated and thus
have no model fit. Age and years of education significantly pre-
dicted changes in all facets of criminal thinking during the inter-
vention. TCC was more effective for older and more educated
inmates independent of their preintervention criminal thinking.
Changes in reactive criminal thinking significantly predicted
changes in disciplinary infractions, indicating the two variables
changed together.7

To further understand the predicted changes in criminal thinking
across various levels of age and education, the number of standard
deviations away from zero change was calculated: standardized
change (see Table 4). These values are similar to standardized
mean differences (i.e., Cohen’s d), except the deviation is from
zero change rather than average, or mean, change. The values are
interpreted similar to Cohen’s d.

Based on these calculations, 25-year-old participants showed a
very small effect size for decreases in proactive criminal thinking
and a small effect size for decreases in reactive criminal thinking.
In contrast, 45-year-old inmates showed moderate effect sizes for
both proactive and reactive criminal thinking. Less educated in-

mates who completed two years of high school (i.e., tenth grade)
showed essentially no changes in proactive criminal thinking and
a small effect size for decreases in reactive criminal thinking. In
contrast, inmates who completed four years of high school (i.e.,
twelfth grade) showed a small effect size for proactive criminal
thinking and a moderate effect size for reactive criminal thinking.
We do not report estimated change for more extreme values of age
and education due to very small subsamples.8 In sum, although the
intervention was not as effective for younger, less educated par-
ticipants, the intervention was effective for older, more educated
participants.

Correcting for Multiple Comparisons

The large number of null hypothesis significance tests in the
present study—19—indicates that the risk for false positive (i.e.,
Type I) errors is high. When only one hypothesis test is conducted
with an alpha level of .05, the probability of an incorrect rejection
of the null hypothesis is 5%; this probability increases as the
number of hypothesis tests increases.9 Because controlling for the
false positive rate via the Bonferroni correction reduces statistical
power, we controlled for the false discovery rate instead via the
Benjamini-Hochberg (B-H) correction (Benjamini & Hochberg,
1995). The false discovery rate ensures, of the hypothesis tests that
were statistically significant, the probability of an incorrect rejec-
tion of the null hypothesis is 5%. The false discovery rate is
attractive due to maintaining statistical power while still prevent-
ing a large number of erroneous significant effects. However, the
procedure has a greater probability of Type I error rates compared
with the traditional Bonferroni correction. With this new criteria,
the following effects are no longer statistical significant: mean
changes in proactive criminal thinking, age and education predict-
ing individual changes in reactive criminal thinking, and changes
in reactive criminal thinking predicting changes in disciplinary
infractions. Accordingly, these effects should be interpreted with
caution as they may be due to random sampling error.

5 FIML is widely accepted for longitudinal analyses because it decreases
bias and increases statistical power compared with listwise deletion when
data are missing at random or missing completely at random (Enders &
Bandalos, 2001; Graham, 2009). Although confirmation that postinterven-
tion missing data is missing at random or completely at random is not
possible, including initial levels of criminal thinking and the demographic
variables in each structural equation model is likely to account for a
significant portion of the missing data mechanisms (Collins, Schafer, &
Kam, 2001).

6 Auxiliary variables are variables included within a structural equation
model to help account for the missing data mechanisms, in turn reducing
bias in parameter estimation (Enders, 2008).

7 When the reactive criminal thinking outlier was included, the reactive
criminal thinking regression coefficient was no longer significant (� � .13;
95% CI � [�.06, .31]). Regression diagnostics indicated the outlier had
the largest influence on the regression line of any data point (i.e., Cook’s
distance � 0.38; DFbeta � �.97), potentially introducing coefficient bias.

8 For example, there were only four participants 20 years old or younger,
and only seven participants with an eighth grade education.

9 If all 19 hypothesis tests were completely independent, the study-wide
false positive rate would be 1 – (1 – .05)19 � .62 (Tabachnick & Fidell,
2001). When hypothesis tests are highly dependent, as in the present study,
the rate is much lower. Unfortunately, an exact rate is never known due to
the unknown dependency parameter.

Table 1
Descriptive Statistics of the PICTS-SV Scales

Scale Items

Pretest Posttest

M SD � M SD �

General criminal thinking 56 123.02 27.12 .92 114.16 26.72 .92
Proactive criminal

thinking 32 65.89 15.44 .87 62.81 15.34 .87
Reactive criminal

thinking 24 56.95 14.64 .90 51.35 13.67 .88

Note. Items � number of items; M � mean; SD � standard deviation;
� � coefficient alpha.
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Discussion

We tested the effectiveness of a self-administered, cognitive–
behavioral intervention targeting criminal thinking for inmates in
segregated housing. Taking a Chance on Change (TCC) was
designed to provide treatment to those who are unable to partici-
pate in traditional group cognitive–behavioral treatment. The 197
inmates who had pre- and post-TCC data on average spent half of
a year to complete part or all of the eight TCC units. It was
hypothesized the intervention would reduce general criminal
thinking over time as measured by pre- and postintervention as-
sessments. Furthermore, reactive criminal thinking was hypothe-
sized to decrease more so than proactive criminal thinking due to
the intervention’s focus on psychological stress and anger. Disci-
plinary infractions were also expected to decline following partic-
ipation in the intervention as a result of changes in criminal
thinking. The results confirmed these hypotheses with small to
moderate effect sizes.

The curricular focus on emotion regulation skills may explain
why more substantial reductions in reactive criminal thinking were

found compared with proactive criminal thinking. Whereas reac-
tive criminal thinking is associated with poor impulse control as a
result of strong negative emotions such as anger, proactive crim-
inal thinking is associated with more purposeful and calculated
criminal behavior (Walters, 2007). TCC teaches skills such as
problem solving, effective communication, anger management,
and stress reduction, which may have increased inmates’ ability to
regulate strong negative emotions and subsequently reduced im-
pulsivity. As such, inmates may have become less prone to reac-
tive criminal thinking patterns. Proactive criminal thinking has
been more closely associated with callous and unemotional per-
sonality traits (e.g., psychopathy) that are potentially less respon-
sive or nonresponsive to intervention (Walters, 2008). In addition,
11 of the 32 proactive criminal thinking items from the PICTS-SV
and original PICTS refer to past criminal history (e.g., I have
helped out friends and family with money I got doing crime).
Because of their historical nature, these items therefore cannot
capture any change due to the intervention, resulting in less change
in proactive criminal thinking overall.

The reduction in reactive criminal thinking may also explain the
reduced rate of disciplinary infractions following TCC participa-
tion. Participants who evidenced greater reductions in reactive
criminal thinking from pre- to postintervention, but not proactive
criminal thinking, also accrued fewer disciplinary infractions over
time. However, the effect was not significant after the B-H cor-
rection, partially due to the limited statistical power resulting from
the small subsample of participants with disciplinary infraction
data. As disciplinary infractions are often reactive in nature (Toch
& Adams, 2002; Walters & Geyer, 2005), they may be due to
deficiencies in areas such as impulse control and the ability to
regulate one’s negative emotions, which are specifically targeted
by TCC. Future research should replicate an association between

Table 2
Pre-post Analyses

Scale n MD r t d d 95% CI rpb rpb 95% CI

General 193 �6.16 .63��� �3.73��� .27 [.14, .39] .13 [.07, .19]
Proactive 196 �2.12 .61��� �2.19� .16 [.03, .28] .08 [.02, .14]
Reactive 194 �4.15 .63��� �4.82��� .34 [.22, .47] .17 [.11, .23]
Infractions 48 �1.44 .19 �6.34 .90 [.49, 1.31] .41 [.26, .57]

Note. General � general criminal thinking; Proactive � proactive criminal thinking; reactive � reactive
criminal thinking; infractions � disciplinary infractions; MD � unstandardized mean difference; r � correlation
of pre- and postscale scores; t � t obtained value; d � unbiased Cohen’s d; rpb � unbiased point-biserial
correlation of time and scale scores.
� p � .05. �� p � .01. ��� p � .001.

Table 3
Prediction of Change Analyses

Outcome scale � � 95% CI sr2

General criminal thinking
Age �.18�� [�.31, �.05] .03
Education �.20�� [�.34, �.06] .04
Length of sentence �.08 [�.21, .05] .01

Proactive criminal thinking
Age �.17� [�.30, �.04] .03
Education �.21�� [�.35, �.07] .04
Length of sentence �.08 [�.21, .05] .01

Reactive criminal thinking
Age �.15� [�.28, �.02] .02
Education �.16� [�.30, �.02] .02
Length of sentence �.07 [�.20, .06] .00

Disciplinary infractions
Age �.07 [�.25, .12] .00
Education �.12 [�.27, .03] .01
Length of sentence �.07 [�.33, .21] .00
General criminal thinking .10 [�.06, .25] .01
Proactive criminal thinking .07 [�.07, .20] .00
Reactive criminal thinking† .21� [.00, .42] .03

Note. Each row represents a separate regression; †an outlier was removed
for the regression analysis; � � standardized regression weight; sr2 �
squared semi-partial correlation.
� p � .05. �� p � .01. ��� p � .001.

Table 4
Predicted Standardized Change

Predictor Age (years) Education (years)

Outcome scale 25 35 45 10 11 12

General criminal thinking �.18 �.40 �.62 �.11 �.25 �.40
Proactive criminal thinking �.07 �.28 �.48 .03 �.13 �.29
Reactive criminal thinking �.28 �.47 �.66 �.23 �.35 �.47

Note. Standardized change can be interpreted similar to standardized
mean differences (i.e., Cohen’s d).
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changes in criminal thinking and criminal behavior in response to
the TCC intervention using meditational analyses to confirm the
present study’s results are not due to sampling error.

In addition to overall reductions in criminal thinking, two de-
mographic characteristics, age and education level, predicted
greater responsiveness to the intervention as evidenced by changes
in criminal thinking. Specifically, older and more educated partic-
ipants decreased in criminal thinking more than younger and less
educated participants. Sentence length did not predict changes in
criminal thinking. The results are more conclusive for general and
proactive criminal thinking as the effects with reactive criminal
thinking were nonsignificant after controlling for the false discov-
ery rate.

Given the TCC intervention requires only an eighth grade read-
ing level, on average, and participants had completed 11 years of
education on average, it is unlikely that those with less education
had trouble understanding the material presented in the interven-
tion. Because TCC is self-directed, it may be akin to completing
homework assignments in school. As such, participants with more
years of education may be more accustomed to and/or comfortable
completing homework-like tasks, and therefore more engaged and
invested in the intervention.

Regarding age, the age crime curve theory suggests many young
adults involved in criminal activity eventually discontinue offend-
ing behavior when they enter middle or late adulthood (Farrington,
1986). Similarly, in the absence of an intervention, older jail
inmates evidence greater reductions in criminal thinking compared
with younger inmates, who show more modest reductions (Tang-
ney et al., 2015). In contrast, younger jail inmates tend to become
more connected to the criminal community during the period of
incarceration (Folk, Mashek, et al., 2015), which suggests their
tendency to become further embedded in the criminal subculture
during incarceration. It could be that older inmates are more
motivated to change their lifestyle and thus make use of the
intervention whereas younger inmates may be more invested in
their criminogenic beliefs to prepare to return to the incarcerated
criminal community after segregation.

We initially hypothesized those with longer pending sentences
would be less likely to change because they may be more willing
to enhance connections to the criminal community in preparation
for a longer period of incarceration. Length of prison sentence was
unrelated to changes in criminal thinking. One likely explanation
for our finding is that, because inmates completed TCC at different
points during their sentences, irrespective of sentence length, they
had different times between TCC completion and release. Those
anticipating release in the near future may be more motivated to
change to better integrate into the community at large. As such, the
time between TCC completion and release, not simply sentence
length, may be the most relevant information to assess. Regretta-
bly, we did not have access to this data in the current study.

Limitations and Future Directions

The present study utilized a pre-post design without a control
group, allowing for several threats to validity (Cook & Campbell,
1979). First, participants were not randomly selected from a pool
of possible participants (i.e., selection effects). Although some
exclusion criteria existed (see methods section), participants were
largely self-selected, likely resulting in self-motivated inmates.

Second, the experience of restrictive housing may have increased
or decreased criminal thinking and disciplinary infractions without
the presence of an intervention (i.e., history and maturation ef-
fects). Third, participants can change in settings where participants
receive little attention and are energized to change by even mini-
mal attention (i.e., novelty effects, Shadish, Cook, & Campbell,
2002). The psychological changes may have been due to simply
participating in an intervention program, regardless of its content.
Other threats to validity are also present in pre-post designs and
can be found in Cook and Campbell (1979) and Shadish and
colleagues (2002). Future research on TCC’s efficacy should in-
clude a randomized control group in order to minimize threats to
validity. An active control group would allow for researcher’s to
minimize novelty effects as well. This design would also allow
researchers to test if content acquisition from TCC modules me-
diates the observed effect sizes.

Given that TCC was less effective for younger and less educated
inmates, it is possible the intervention content is not developmen-
tally appropriate for these subpopulations. Future work might
consider modifying the intervention content.

Disciplinary infraction data were only available for 17.6% of the
total sample (n � 48), decreasing the statistical power to find an
association between changes in criminal thinking and changes in
disciplinary infractions. Future research should replicate the dis-
ciplinary infraction findings with a larger sample, allowing for
greater statistical power.

Clinical Implications

Mental health professionals and correctional counselors who
struggle to deliver meaningful interventions to inmates in restric-
tive or segregated housing may find promise in the initial results
reported here. The challenge of encouraging positive cognitive and
behavioral change in this population cannot be overstated. Current
TCC results indicate the program may be an effective means of
providing structured support for positive behavioral change using
limited staffing resources. Although TCC is not intended to be a
mental health intervention and is not designed for inmates with
serious mental illness, there are a large number of inmates in
long-term segregated/restricted housing who need help reducing
criminogenic thinking and improving their behavior. Some of
these inmates have the capacity to benefit from TCC and self-
propelled psychoeducational programs. In a correctional environ-
ment that can be characterized by hostility, dismissiveness, and
disengagement, provision of self-guided criminogenic reduction
programming may uniquely address the risk, needs, and especially
responsivity principles in this population (Andrews & Bonta,
2010).

Results showed demographic differences in intervention respon-
siveness. For maximal utility, TCC should be targeted to older and
more educated inmates. Inmates in their early twenties or without
a high school diploma showed smaller reductions in criminal
thinking compared with their older and more educated peers (see
Table 4). Given that some criminologists argue less educated and
younger inmates are at greater risk for offending (Andrews &
Bonta, 2010; Farrington, 1986), it may be worthwhile to explore
new content to help the TCC intervention be more demographi-
cally appropriate. Alternative criminal thinking interventions are
needed for this vulnerable subgroup of inmates.
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Inmates who completed TCC did so because they wanted to, not
because the programming was required. As such, TCC may func-
tion best for inmates who already recognize that their criminal
lifestyle is no longer working for them and are ready to
change—or to take a chance on change. Readiness to participate in
TCC requires some degree of maturity; completion of TCC re-
quires predictable support from mental health professionals who
deliver the program. The weekly staff check-ins, structured by the
TCC worksheets and the inmate’s response to the material, provide
important opportunities for validation of prosocial discourse and
behavior. For some inmates in long-term restrictive housing, these
interactions, combined with the psychoeducational material, have
yielded significant benefit.

Conclusion

The TCC intervention is one of the first to tackle criminal
thinking in one of the most challenging inmate populations: those
in restrictive or segregated housing. By utilizing self-directed
study at an accessible reading level, the intervention is uniquely
suited to a correctional setting where staff and monetary resources
are limited, and security concerns often act as a barrier to treatment
delivery. Although further research is needed to determine the
effectiveness of TCC in reducing recidivism, the reductions in
criminal thinking and disciplinary infractions evidenced in the
current study suggest this is a promising intervention and mode of
treatment delivery.
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