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Abstract
Existing research shows that children’s responses to rewards and punishments are essential for understanding attention-def-
icit/hyperactivity disorder, oppositional defiant disorder, conduct disorder, and callous-unemotional traits. The present study
developed the Contingency Response Rating Scale (CRRS) to fulfill the need for a reliable and valid measure of children’s
contingency response style that is brief, easy to use in applied settings, and provides additional information to existing clinical
measures. We examined the psychometric properties of the CRRS in a sample of 196 children (ages 5–12), most of whom
were referred to evaluate attention and behavior problems in an outpatient clinic. Using principal axis factoring, we identified
five factors: (a) punishment ineffectiveness, (b) reward ineffectiveness, (c) punishment dysregulation, (d) reward dysregula-
tion, and (e) contingency insensitivity. The subscales based on these factors showed acceptable test–retest and internal con-
sistency reliability, and scale intercorrelations varied from low to moderate. The subscales also captured significant variance
not explained by child or parent demographics and were associated with measures of psychopathology and impairment. The
results provide preliminary evidence that the CRRS may be a helpful tool for assessing reward and punishment sensitivity in
children with attention and behavior problems.
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Measuring how children respond to reward and punish-
ment, or contingency response style (CRS), is a crucial
part of understanding attention-deficit/hyperactivity
disorder (ADHD), oppositional defiant disorder (ODD),
conduct disorder (CD), and callous-unemotional (CU)
traits, which are externalizing forms of youth psycho-
pathology. CRS is a pivotal construct in externalizing
disorders; three critical factors underscore its impor-
tance. First, reward and punishment sensitivity is central
to etiological theories of these disorders (Blair,
Leibenluft, & Pine, 2014; Dadds & Salmon, 2003;
Sonuga-Barke et al., 2016). In this study, these terms spe-
cifically refer to children’s typical and primarily observa-
ble responses when anticipating or receiving rewards and
punishments. This application differs from the usage by
Gray and McNaughton (2003) or Carver and White
(1994), who associate reward and punishment sensitivity
with broader personality traits governed by the
Behavioral Activation System and the Behavioral
Inhibition System, respectively. Second, research studies

consistently demonstrate that children with these disor-
ders differ from typically developing children on mea-
sures of reward and punishment sensitivity. While
findings are mixed, some evidence shows that children
with ADHD are more sensitive to reward and punish-
ment (Fosco et al., 2015; Furukawa et al., 2019; Luman
et al., 2010), whereas children with ODD or CD are less
sensitive to reward and punishment (Blair, White, et al.,
2014; Matthys et al., 2012, 2013). However, punishment
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insensitivity, especially relative to reward, may be specifi-
cally associated with CU traits (Byrd et al., 2014; Frick
& Marsee, 2018). Third, all empirically supported psy-
chosocial treatments for ADHD, ODD, or CD incorpo-
rate behavioral therapy techniques that are grounded in
the effective use of reward and punishment strategies
(Eyberg et al., 2008; Pelham & Fabiano, 2008). It is evi-
dent that CRS is an important theoretical, empirical, and
clinical construct.

In light of its significance, it is surprising that the
diagnosis1 of ADHD, ODD, CD, or CU fails to con-
sider children’s CRS systematically. For instance, the
symptoms of these conditions, as specified in the fifth
edition of the Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; DSM-5; American
Psychiatric Association [APA], 2013), do not mention
reward or punishment. The same is true of other widely
used measures of these conditions, such as the
Disruptive Behavior Disorders Rating Scale (DBDRS;
Fosco et al., 2023; Pelham, Gnagy, et al., 1992) and the
Inventory for Callous-Unemotional Traits (ICU; Frick,
2004). Consequently, individual differences in CRS are
not systematically incorporated into case formulations
and treatment plans.

An essential reason contributing to the discrepancy
between the theoretical and empirical importance of
CRS and its lack of routine integration into clinical
practice may be the absence of a psychometrically
sound, empirically supported measure of CRS that is
brief, easy to administer in clinical settings, and provides
complementary information to existing clinical assess-
ment batteries. Most studies of CRS have used
laboratory-based behavioral tasks, such as the
Monetary Incentive Delay Task (Byrd et al., 2021), the
Probabilistic Response Reversal Task (Budhani & Blair,
2005), and the Guessing Reward Task (Waxmonsky
et al., 2022). These tasks are effective but costly, time-
consuming, and not easily integrated into routine clini-
cal assessments or small-scale research studies. In con-
trast to this approach, rating scales are the cornerstone
of empirically supported assessment of attention and
behavior problems in children, as they are inexpensive,
quick, easy to administer and score, and collect informa-
tion from multiple informants, such as mother, father,
and teacher (McMahon & Frick, 2005; Pelham et al.,
2005; Ray & Frick, 2020). Accordingly, developing a
psychometrically sound, empirically supported rating
scale that measures CRS may facilitate the integration
of CRS into routine clinical evaluations of children. The
development of such a measure could significantly
enhance the diagnosis and treatment of children with
ADHD, ODD, CD, or CU by guiding the selection and
tailoring of evidence-based interventions and by track-
ing the trajectory and effectiveness of treatment.

The Sensitivity to Punishment and Sensitivity to
Reward (SPSR) is an existing rating scale measure of
reward and punishment sensitivity in youth (Colder
et al., 2011; Colder & O’Connor, 2004). The SPSR is
based on Gray’s reinforcement sensitivity theory (Gray,
1987) and consists of 33 items that measure seven pri-
mary factors: fear/shyness, anxiety, conflict avoidance,
sensory reward, drive, response to social approval, and
impulsivity/fun-seeking. The fear/shyness, anxiety, and
conflict avoidance scores measure punishment sensitivity,
while the remaining factors measure reward sensitivity.
The SPSR has several strengths, including strong theore-
tical underpinnings, supported psychometric properties,
and widespread use (e.g., Becker et al., 2013; Fosco et al.,
2015; Luman et al., 2012; van Langen et al., 2021).
Moreover, one study suggests that parent ratings on the
SPSR impulsive/fun-seeking scale predict behavioral
treatment response in children with ADHD (van Langen
et al., 2021), although another study that used teacher
ratings on the SPSR did not find a significant association
(Staff et al., 2021). However, the SPSR also has limita-
tions. First, many items on the SPSR assess contingency
response indirectly. For instance, the item ‘‘In unfamiliar
tasks, your child worries about failure’’ is used to mea-
sure punishment sensitivity but could also be interpreted
as a measure of anxiety. Second, scores from the SPSR
seem to overlap with diagnostic measures. For example,
the fear/stress and anxiety scales may capture anxiety
symptomatology, and the impulsivity/fun-seeking scale
may capture ADHD symptomatology. When used clini-
cally or in psychopathology research, a more optimal
measure of reward and punishment sensitivity would be
distinct from anxiety, ADHD, and other forms of psy-
chopathology to minimize redundant assessment.

Given these limitations, creating a new measure of
children’s CRS is necessary. Such a measure could be
valuable for mental health professionals, teachers, and
other individuals involved in children’s care and could
serve as a valuable tool for both clinical and research
purposes. We developed the Contingency Response
Rating Scale (CRRS) to address this gap. In conceptua-
lizing the CRRS, we posited that there are three key
dimensions of how children respond to contingencies
that are important for clinicians to consider when asses-
sing and treating youth:

1. Effectiveness—how well contingencies work;
2. Dysregulation—whether contingencies are asso-

ciated with a loss of self-regulation;
3. Insensitivity—whether the child seems indiffer-

ent to contingencies.

We also posited that these three dimensions may be rele-
vant to both reward and punishment. That is, it may be
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helpful to evaluate reward effectiveness separately from
punishment effectiveness, reward dysregulation sepa-
rately from punishment dysregulation, and reward
insensitivity separately from punishment insensitivity.
We also hypothesized that reward dysregulation may
occur while children are anticipating a reward or after
receiving a reward, but this distinction is not relevant for
punishment, which parents typically use reactively. For
instance, a review of antecedent strategies for improving
children’s compliance found numerous studies that used
reward-based procedures but none that used anticipated
punishment as an antecedent technique (Radley & Dart,
2016). Conceptually, these dimensions of contingency
response seem at least partly distinct. For example, a
child may show high dysregulation (e.g., get excessively
angry) in response to punishment, but punishment may
still be effective for that child. Importantly, it is unclear
whether these dimensions can be empirically distin-
guished using parent ratings and, if so, whether these
distinctions are clinically meaningful.

In summary, developing a standardized assessment
tool for the complex and multifaceted nature of children’s
CRS is crucial. Considering its intended use as a comple-
mentary measure to the clinical assessment of attention
and behavior problems in youth, the measure should be
(a) easy to use; (b) applicable to clinical, educational, and
other applied settings; and (c) provide non-redundant
information relative to measures of attention and beha-
vior problems, as well as impairment. The present study
aimed to develop and conduct a first evaluation of the
psychometric properties of the CRRS, designed to assess
various dimensions of children’s responses to rewards and
punishments, encompassing effectiveness, dysregulation,
and insensitivity. It was hypothesized that exploratory
factor analysis (EFA) would support a seven-factor struc-
ture for the CRRS, each factor representing a distinct
dimension: effectiveness, dysregulation, and insensitivity,
assessed separately for reward and punishment, differen-
tiating reward dysregulation into anticipation of reward
and receipt of reward, while maintaining a unified mea-
sure of punishment dysregulation. In addition, scores
derived from the factors would exhibit satisfactory test–
retest and internal consistency reliabilities and significant
but moderate inter-scale correlations. Finally, scores
would demonstrate significant associations with measures
of ADHD, ODD, CD, CU, and impairment in both cor-
relational and regression analyses.

Method

Participants

The sample comprised 196 elementary children between
the ages of 5 and 12 years (M = 8.78, SD = 1.63)

recruited from a large metropolitan area in the south-
eastern United States. The majority of participants were
seeking treatment for attention and behavior problems
(n = 179; 91.3%), boys (n = 157; 80.1%), White race
(n = 147; 79.0%), and of Hispanic ethnicity (n = 126,
66.7%). Full-scale IQ scores, assessed using the
Wechsler Abbreviated Scale of Intelligence–Second
Edition (Wechsler, 2011), ranged from 71 to 149
(M=102, SD= 14), and academic achievement scores,
assessed using the Wechsler Individual Achievement
Test–Third Edition, ranged from 53 to 156 (Reading:
M = 104, SD = 15; Writing: M = 104, SD = 17;
Math: M = 103, SD = 17). The median family income
was $70,000, ranging from $ 0 to over $200,000. The pri-
mary caregivers who rated the children, henceforth
referred to as parents, were predominantly females
(n=176, 89.8%) and biological parents (n=168; 85.7%).

Measures

Contingency Response Rating Scale. The development of the
CRRS began with identifying potentially distinct dimen-
sions of children’s CRSs, focusing on dimensions poten-
tially relevant to developing and evaluating psychosocial
treatments for children with externalizing disorders.
These dimensions were identified through a review of
relevant literature and discussions among the senior
authors. Seven potential dimensions were hypothesized:

1. Punishment Effectiveness—Howwell punishment
influences the child’s behavior and whether disci-
plinary strategies decrease undesired behaviors.

2. Reward Effectiveness—How well rewards and
positive incentives motivate the child and
whether rewards produce desired behaviors or
changes.

3. Punishment Dysregulation—The tendency to
exhibit dysregulated emotional and behavioral
responses following punishment, including
anger, frustration, aggression, and escalating
negative behaviors.

4. Reward Anticipation Dysregulation—The ten-
dency to become overly fixated on an upcoming
reward, exhibiting overfocus and perseverated
thoughts about a potential reward.

5. Reward Receipt Dysregulation—The tendency to
exhibit dysregulated emotional and behavioral
responses upon receiving a reward, including
excessive silliness and overexcitement.

6. Punishment Insensitivity—Diminished affective
and behavioral response to punishment, includ-
ing a lack of concern, indifference, or a blunted
emotional reaction to disciplinary consequences.
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7. Reward Insensitivity—Diminished affective and
behavioral response to rewards, including a lack
of interest in positive incentives and a blunted
emotional response to their potential attainment.

After identifying these dimensions, items were gener-
ated to measure each dimension through brainstorming
and discussion, drawing heavily on the authors’ clinical
and research expertise. Symptoms and measures of
youth psychopathology were reviewed, and CRRS items
were carefully crafted to minimize conceptual overlap
with existing measures. Three to four items were gener-
ated for each hypothesized dimension, resulting in 25
items. Positive and negative item phrasing was used to
capture potential nuances in responses (Bansal et al.,
2022; Ray et al., 2016; Weijters et al., 2010; Willoughby
et al., 2015). The 25 items were rated by parents using a
Likert-type response format that ranged from 0
(strongly disagree) to 4 (strongly agree). A 5-point
Likert-type scale was used because it approximates a
continuous scale (Bollen & Barb, 1981; Srinivasan &
Basu, 1989), reduces response time, cognitive effort, and
cognitive bias (Chen et al., 2015; Weijters et al., 2010),
allows for the incorporation of commonly used response
anchors (Chyung et al., 2017), and is widely used in
assessment measures. The order of items was rando-
mized. The CRRS is shown in the Appendix.

Disruptive Behavior Disorders Rating Scale. The DBDRS is a
45-item measure that assesses symptoms of ADHD,
ODD, and CD using a Likert-type response format
ranging from 0 (not at all) to 3 (very much) (Pelham,
Gnagy, et al., 1992). Parents of 186 participants and
teachers of 168 participants rated children using the
DBDRS. Mean scores were calculated to derive the fol-
lowing scores: ADHD (Parent:M= 1.78, SD= 0.72, a

= .94; Teacher: M = 1.72, SD = 0.83, a = .96), ODD
(Parent: M = 1.32, SD = 0.75, a = .90; Teacher: M =
1.12, SD = 0.94, a = .94), and CD (Parent: M = 0.24,
SD = 0.28, a = .82; Teacher: M = 0.38, SD = 0.55,
a = .70). The psychometric properties of these scores,
including factor structure, reliability, and validity, have
been supported (Fosco et al., 2023; Pelham, Evans,
et al., 1992; Pelham, Gnagy, et al., 1992; Wright et al.,
2007).

Inventory of Callous-Unemotional Traits. The ICU is a 24-
item rating scale that assesses CU traits using a Likert-
type response format ranging from 0 (not at all true) to 3
(definitely true) (Frick, 2004). Parents of 192 participants
and teachers of 159 participants rated children on the
ICU. Total scores were calculated after reverse-scoring
relevant items (Parent: M = 26.31, SD = 11.87, a =

.90; Teacher: M = 32.63, SD = 13.53, a = .91). The
psychometric properties of the ICU, including factor
structure, reliability, and validity, have been supported
(Bansal et al., 2022; Kimonis et al., 2008; Ray & Frick,
2020; Willoughby et al., 2015).

Impairment Rating Scale. The Impairment Rating Scale
(IRS) consists of seven items for the teacher and nine for
the parent versions. Items are designed to assess a child’s
current functioning and need for treatment or additional
services across developmentally important domains
(Fabiano et al., 2006). Items are rated using a visual ana-
log scale ranging from 0 (no problem; definitely does not
need treatment or extra service) to 6 (extreme problem;
definitely does need treatment or extra services).2 Parents
of 189 participants and teachers of 158 participants
rated children on the IRS. Mean impairment scores were
calculated for parent ratings (M = 3.92,
SD = 1.62, a = .91) and teacher ratings (M = 3.82,
SD = 1.60, a = .86). The psychometric properties of
the IRS, including reliability and validity, have been
supported (Fabiano et al., 2006; Waschbusch et al.,
2004; Waschbusch &Willoughby, 2008).

Procedure

Prior to participation, parents provided written consent
and children provided assent. The study adhered to the
principles of the Declaration of Helsinki and was
approved by the Florida International University
Institutional Review Board (IRB Approval # 082710-
00). We report how we determined our sample size, all
data exclusions, all manipulations, and all measures in
the study. The sample size was determined by including
data from consecutive evaluations of children 5 to 12
years old who were in projects conducted by a treatment
research program over 2 years and provided informed
consent and assent to participate. Only measures perti-
nent to the study’s aims were included in this study, but
other measures were also collected. Data are available
upon request from the corresponding author.

Data were gathered during a baseline assessment of a
summer research and treatment program. Parents and
teachers were instructed to rate the child’s unmedicated
behavior when relevant. To assess the test–retest reliabil-
ity of the new measure, parents of a random sample of
30 participants (15%) completed the ratings twice: at
baseline and at retest approximately 1 month later (M
= 5.1 weeks, SD = 1.7). Retest ratings were conducted
over the phone by a research assistant who read each
item to the parent and recorded their responses. The
same informant provided ratings at each point in time.
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Participants were categorized into groups based on
their diagnoses of ADHD, conduct problems (CP; i.e.,
ODD or CD), and CU for one analysis. Clinicians estab-
lished diagnoses of ADHD, ODD, and CD using cri-
teria in the Diagnostic and Statistical Manual of Mental
Disorders (4th ed., text rev.; DSM-IV-TR; APA, 2000),
informed by parent and teacher ratings on the DBDRS
and the IRS, and parent report on the Disruptive
Behavior Disorders Interview (Babinksi & Waschbusch,
2022; Pelham, 1998). The diagnostic distribution was as
follows: ADHD-only (n = 39, 19.9%), CP-only (n = 2,
1.0%), and CP/ADHD (n = 138, 70.4%). Among the
140 children with CP, 82 had ODD-only, one had CD-
only, and 57 had both ODD and CD. CU traits were
assessed by combining parent and teacher ratings on the
ICU, and participants in the upper 20% percentile
(score of 46 or higher) were classified as having CU.
Based on these procedures, participants were categor-
ized into four groups: (a) Controls (n = 17, 8.9%), did
not meet the criteria for ADHD, CP, or CU; (b)
ADHD-only (n = 37, 19.3%), met the criteria for
ADHD but not CP or CU; (c) CP/ADHD (n = 98,
51.0%), met the criteria for CP and ADHD but not CU;
and (d) CPCU/ADHD (n= 40, 20.8%), met the criteria
for CP, ADHD, and CU. Four participants were
excluded because they did not meet the criteria for any
group, including two with CP-only and two with
ADHD/CU.

Analytic Plan

Six sets of analyses were conducted. First, item-level
descriptive statistics, Bartlett’s sphericity test, and the
Kaiser–Meyer–Olkin (KMO) statistic were computed to
assess the data’s appropriateness for factor analysis.
Second, the factor structure of the CRRS was examined
by performing an EFA following the procedures out-
lined by Watkins (2018). Parallel analysis was used to
estimate the number of factors to extract (Horn, 1965).
Next, iterative principal axis factoring was used to
extract factors due to its relative tolerance of non-
normality and sensitivity to weak factors (Tabachnik &
Fidell, 2012), and oblique (oblimin) rotation was used as
factors were hypothesized to be interrelated. Items were
interpreted based on the size of the factor loadings on
the pattern matrix and theoretical fit. Items exhibiting
complex loadings, defined as loadings greater than or
equal to .40 on multiple factors, were excluded from fur-
ther analysis. Third, scale scores derived from the CRRS
based on the factor analysis were investigated by calcu-
lating internal consistency reliabilities (Cronbach’s
alpha and McDonald’s omega), test–retest reliability,
inter-scale correlations, and descriptive statistics.

Fourth, associations between the CRRS scores and
demographic measures were investigated by calculating
Pearson’s and point-biserial correlations. Fifth, associa-
tions between CRRS scores and measures of ADHD,
ODD, CD, CU, and impairment were examined by com-
puting Pearson correlations and linear regressions. The lin-
ear regressions determined whether CRRS scores were
uniquely associated (i.e., controlling other CRRS scores)
with psychopathology and impairment outcomes. Sixth,
diagnostic groups were compared on CRRS scores by
computing one-way analyses of variance (ANOVAs) with
CRRS scores as the dependent variables and psycho-
pathology groups (control vs. ADHD-only vs. CP/ADHD
vs. CPCU/ADHD) as the independent variable. Signifi-
cant group differences were followed up with Ryan–Einot–
Gabriel–Walsch post hoc tests that control family-wise
error while minimizing loss of power (Kim, 2015).

Data analyses were conducted using SPSS version 28,
except for the parallel analysis conducted in MPLUS
version 8.8. For all analyses, the significance level was
set at .05, and correlations of .10, .30, and .50 and stan-
dardized mean differences of .20, .50, and .80 were inter-
preted as small, medium, and large effects, respectively
(Cohen, 1988).

Results

Item Analyses

Descriptive statistics of CRRS items, presented in
Table 1, indicated that the full range of the scale was
used for all items, implying that items had meaningful
variability. Bartlett’s test of sphericity indicated that the
correlation matrix was significantly different from ran-
dom error, x2(300) = 2,298.47, p \ .001, and the KMO
statistic was 0.86, well exceeding the threshold of 0.50 for
conducting factor analysis. These findings suggested that
the correlation matrix was suitable for factor analysis.

Exploratory Factor Analysis

Parallel analysis suggested that five factors should be
extracted. The five-factor solution, shown in Table 2,
demonstrated that each factor had at least three items
with statistically significant factor loadings. After
extraction, the five factors collectively explained 59.7%
of the total variance. After rotation, each factor indivi-
dually explained 11.0% to 20.6% of the total variance.
One item exhibited significant loadings on two factors
and was eliminated from further analyses.

CRRS Scale Scores

Descriptive Statistics, Reliabilities, and Scale Variances. CRRS
scores were calculated by averaging items (with
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reverse scoring applied when necessary) that loaded
on factors identified in the EFA. Descriptive statis-
tics, including means, standard deviations, ranges,
and reliability estimates, for these scores are pre-
sented in Table 3. Each scale demonstrated accepta-
ble reliability in terms of internal consistency and
test–retest reliability. The means of the scales were
close to the scale’s midpoint (two), and they exhibited
variability within the sample.

Inter-Scale Correlations. Pearson correlations between the
CRRS scores, presented in Table 3, ranged from 20.02
to 0.52. Significant correlations revealed that the contin-
gency insensitivity score was positively correlated with
other scores, with correlations ranging from small to
large. A significant positive correlation was also
observed between punishment ineffectiveness and

reward ineffectiveness. Punishment dysregulation exhib-
ited moderate positive correlations with both reward
dysregulation and punishment ineffectiveness.

Correlations With Demographic Measures. Pearson and
point-biserial correlations were additionally computed
to investigate whether CRRS scores were associated
with child or parent demographic characteristics. Most
of these correlations, presented in Table 4, were non-
significant and small, suggesting that CRRS scores were
largely independent of demographic characteristics.

Associations With ADHD, ODD, CD, CU, and Impairment.
First, Pearson correlations were computed to examine
associations between CRRS scores and psychopathol-
ogy (ADHD, ODD, CD, CU) or impairment scores (see
Table 5). CRRS scores showed significant correlations
with all parent-rated outcomes, ranging from small to

Table 1. Descriptive Statistics for Initial Pool of Items Generated for the Contingency Response Rating Scale.

Hypothesized component/item

Percent endorsed

N M SD
Strongly
disagree Disagree Neutral Agree

Strongly
agree

Punishment dysregulation
Punishment makes him or her mad 196 2.99 1.05 4.1 5.1 15.3 38.3 37.2
Gets annoyed or mad when punished 196 2.92 1.05 3.6 8.7 11.7 44.4 31.6
Becomes angry when corrected or punished 194 2.49 1.17 8.2 12.9 19.1 41.2 18.6

Punishment insensitivity
Does not care if she or he is punished 195 1.87 1.09 27.2 42.96 9.7 14.4 6.2
Seems indifferent to punishment 195 1.27 1.11 26.4 40.4 11.4 15.5 6.2
Shows little or no emotion when punished 196 2.07 1.11 31.6 44.9 9.7 10.2 3.6
Acts like he or she doesn’t care about punishment 194 1.33 1.21 26.89 41.2 11.9 12.4 7.7

Punishment ineffectiveness
Punishment is effective with my child 193 1.35 1.20 7.7 19.5 30.3 36.4 6.2
Punishment does not work with my child 194 1.59 1.20 19.6 34.0 21.6 17.0 7.7
Punishments are ineffective with my child 194 1.46 1.16 20.6 39.2 20.1 13.4 6.7
Punishments work well with my child 185 2.06 1.11 11.4 16.2 36.2 27.6 8.6

Reward receipt dysregulation
Gets overexcited when rewarded 196 1.09 1.07 7.7 13.3 31.1 34.7 13.3
Gets overly silly when rewarded 196 2.33 1.10 12.8 24.6 29.7 28.7 4.1
Acts ‘‘out of control’’ when rewarded 193 1.23 1.12 33.7 26.4 26.4 10.4 3.1

Reward insensitivity
Acts like he or she doesn’t care about rewards 193 1.17 1.05 29.0 41.5 16.6 9.8 3.1
Highly motivated by rewards 194 2.63 0.97 2.1 11.3 25.3 43.8 17.5
Seems indifferent to rewards 194 1.12 0.96 27.8 43.3 19.1 8.2 1.5
Does not care if he or she is rewarded 196 1.09 0.97 29.6 43.9 16.3 8.7 1.5

Reward ineffectiveness
Rewards are ineffective with my child 195 1.30 1.19 26.7 40.5 16.9 11.3 4.6
Rewards are effective with my child 196 2.73 0.98 2.6 9.2 21.9 45.4 20.9
Rewards do not work with my child 193 1.16 1.03 30.6 37.3 20.2 9.8 2.1
Rewards work well with my child 185 2.67 1.00 3.8 7.6 26.5 42.2 20.0

Reward anticipation dysregulation
Once my child learns he or she can earn a reward,

he or she can’t think of anything else
195 2.14 1.05 8.7 24.0 26.5 33.2 7.7

Is always asking about getting a reward 194 2.22 1.21 10.8 18.0 23.7 33.5 13.9
Is highly focused on earning rewards 194 2.01 1.13 10.8 22.2 30.9 27.3 8.8

Note. Items were scored using a 0 to 4 metric (see Appendix).
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large effect sizes. Similarly, significant correlations were
found for several teacher-rated outcomes, with effect
sizes ranging from small to moderate. Next, linear
regression was performed to investigate whether CRRS
scores predicted these same outcomes (see Table 6).3 All
regression models predicting parent-rated outcomes
were statistically significant, with explained variance
ranging from 20% to 38%. These findings revealed

differential associations between CRRS and psycho-
pathology scores. Specifically, contingency insensitivity
was associated with ODD, CD, and CU but not ADHD
or impairment. Conversely, reward dysregulation was
associated with ADHD and impairment but not ODD,
CD, or CU. Regressions predicting teacher-rated CD,
CU, and impairment were also significant, explaining
5% to 7% of the variance. Parent-rated reward

Table 2. Factor Loadings From the Pattern Matrix of Iterative Principal Axis Factor With Oblique Rotation.

Item

Factor

Pine Rine Pdys Rdys Cins

Punishment ineffectiveness (Pine)
Punishment does not work with my child .72 .16 2.01 2.01 .22
Punishment is effective with my child 2.70 2.10 .19 .07 2.08
Punishments work well with my child 2.65 2.23 .25 .11 .05
Punishments are ineffective with my child .64 .20 2.10 .01 .20

Reward ineffective (Rine)
Rewards work well with my child 2.26 2.82 2.12 2.18 2.01
Highly motivated by rewards 2.19 2.69 .06 .14 2.01
Rewards are effective with my child 2.10 2.68 .02 2.09 2.04
Is highly focused on earning rewards .09 2.64 2.06 .13 .01
Rewards do not work with my child .28 .60 2.01 .19 .14
Rewards are ineffective with my child .27 .38 2.07 .17 .23

Punishment dysregulation (Pdys)
Punishment makes him or her mad 2.03 .02 2.82 .12 2.06
Becomes angry when corrected or punished .12 2.09 2.81 2.08 .04
Gets annoyed or mad when punished .04 2.07 2.80 .11 2.02

Reward dysregulation (Rdys)
Gets overly silly when rewarded .00 .06 .00 .74 .04
Gets overexcited when rewarded 2.02 .00 2.11 .67 2.11
Acts ‘‘out of control’’ when rewarded 2.19 .25 2.05 .64 .19
Once my child learns he or she can earn a reward, he or she can’t think of anything else .00 2.36 2.02 .47 .00
Is always asking about getting a reward .14 2.31 2.29 .45 .00

Contingency insensitivity (Cins)
Does not care if he or she is rewarded 2.26 .22 2.05 2.09 .74
Seems indifferent to punishment .22 2.11 2.08 .05 .72
Shows little or no emotion when punished .16 2.19 .13 .11 .67
Acts like he or she doesn’t care about punishment .24 2.11 2.05 2.04 .67
Does not care if she or he is punished .19 .02 .12 .26 .60
Acts like he or she doesn’t care about rewards 2.09 .28 2.08 2.04 .59

No factor (complex loading item)
Seems indifferent to rewards 2.25 .40 2.21 2.09 .52

Note. Items included on a factor are in bold font.

Table 3. Descriptive Statistics, Reliability Estimates, and Pearson Correlations for CRRS Scores.

Scale

Descriptive statistics Reliability Correlations

M SD Range a v r1,2 Pine Rine Pdys Rdys

Punishment ineffectiveness (Pine) 1.71 0.97 0–4 .89 .88 .77 –
Reward ineffectiveness (Rine) 1.40 0.79 0–3.6 .84 .84 .68 .55* –
Punishment dysregulation (Pdys) 2.80 0.97 0–4 .87 .87 .61 .33* .03 –
Reward dysregulation (Rdys) 1.94 0.80 0–4 .76 .75 .65 .13 2.02 .33* –
Contingency insensitivity (Cins) 1.22 0.84 0–3.8 .84 .84 .88 .52* .49* .14* .20*

Note. a = Cronbach’s alpha internal consistency reliability; v = McDonald’s omega internal consistency reliability; r1,2 = test–retest reliability (n = 30).

*Correlation significantly different from zero at p \ .05.
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dysregulation was associated with teacher-rated CD and
impairment, while parent-rated contingency insensitivity
was associated with teacher-rated CU.

Comparisons of Psychopathology Groups

One-way ANOVAs comparing psychopathology groups
(Control vs. ADHD-only vs. CP/ADHD vs. CPCU/
ADHD) revealed significant differences in punishment
ineffectiveness, punishment dysregulation, reward dysre-
gulation, and contingency insensitivity but not reward
ineffectiveness (see Table 7). Post hoc tests revealed that
the CP/ADHD and CPCU/ADHD groups had higher

punishment ineffectiveness and punishment dysregula-
tion scores than the control and ADHD-only groups. In
addition, the CPCU/ADHD group had higher contin-
gency indifference scores than all other groups and
higher reward dysregulation than the control and
ADHD-only groups. The CP/ADHD group also had
higher reward dysregulation than the control group.

Discussion

This study sought to develop and evaluate the psycho-
metric properties of the CRRS, a novel assessment tool
to evaluate children’s responses to rewards and

Table 4. Correlations Between Demographic Measures and CRRS Scores.

CRRS scores

Measure N Pine Rine Pdys Rdys Cins

Child variables
Age 196 .09 .06 .06 2.03 .08
Sex (girl = 0, boy = 1) 196 2.03 2.12 .01 .09 2.06
Race (White = 0, minority = 1) 186 .12 .15* .06 .16* .08
Hispanic (no = 0, yes = 1) 189 2.19* .01 2.06 .05 2.08
IQ 182 .05 .02 2.03 .01 2.05
Read 175 2.03 .02 2.08 .00 2.05
Writing 179 .02 .05 2.11 2.08 2.02
Math 178 .09 .08 2.06 2.09 .12

Parent variables
Informant (mom = 0, dad = 1) 196 2.04 .07 2.09 2.02 .07
Biological parent (no = 0, yes = 1) 196 2.17* 2.06 2.15* .01 2.14
Age 173 2.14 2.06 .00 .00 .00
Race (White = 0, minority = 1) 181 .03 2.01 .06 .12 2.04
Hispanic (no = 0, yes = 1) 184 2.23* .03 2.11 .05 2.07
See child daily (no = 0, 1 = yes) 179 2.06 .01 2.03 .02 2.14

Note. Pine = Punishment Ineffectiveness; Rine = Reward Ineffectiveness; Pdys = Punishment Dysregulation; Rdys = Reward Dysregulation; Cind =

Contingency Insensitivity.

*Correlation differs from zero at p \ .05.

Table 5. Pearson Correlations and Correlation Difference Tests Between CRRS and Other Measures.

ADHD ODD CD CU Impair

Parent Teacher Parent Teacher Parent Teacher Parent Teacher Parent Teacher

1. Pine .36* .14 .45* .16* .31* .21* .48* .21* .39* .19*
2. Rine .19* .13 .24* .09 .26* .18* .29* .18* .20* .06
3. Pdys .35* .03 .52* .13 .28* .11 .28* .08 .29* .17*
4. Rdys .32* .15* .26* .15 .25* .19* .22* .02 .27* .24*
5. Cins .23* .13 .37* .16* .43* .20* .42* .27* .25* .17*
Diff Tests 1 . 2 ns 1, 3 . 2, 4 ns 5 . 2, 4 ns 1 . 2, 4

5 . 4
5 . 4 1 . 2, 5 ns

Note. Sample sizes ranged from 186 to 192 for parent ratings and 158 to 168 for teacher ratings. Diff Tests = William’s t-tests for comparing single

sample correlations (Steiger, 1980); Pine = Punishment Ineffectiveness; Rine = Reward Ineffectiveness; Pdys = Punishment Dysregulation; Rdys =

Reward Dysregulation; Cind = Contingency Insensitivity; a = average symptom score from the Disruptive Behavior Disorders Rating Scale (Pelham,

Gnagy, et al., 1992). Callous-Unemotional sum score from the Inventory of Callous-Unemotional Traits (Frick, 2004). Average scores from the

Impairment Rating Scale (Fabiano et al., 2006). ns = all correlation difference tests were nonsignificant.

*p \ .05.
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punishments. CRSs are crucial for understanding
the development, maintenance, and treatment of child-
ren’s externalizing psychopathology and callousness.
However, evaluating CRSs has been underemphasized
in clinical practice, potentially attributable to the lack of
a brief, easy-to-use, and psychometrically sound mea-
sure of children’s response to reward and punishment
that can be easily integrated into a clinical evaluation.
This study makes an initial contribution to addressing
this gap. The study’s findings revealed that the instru-
ment’s items were categorized into five subscales: (a)
punishment ineffectiveness, (b) reward ineffectiveness,
(c) punishment dysregulation, (d) reward dysregulation,
and (e) contingency insensitivity. The five subscales
exhibited low to moderate correlations with each other,
and data supported their test–retest and internal consis-
tency reliabilities (see Table 3). The subscales captured
meaningful variations among children that were not
explained by child or parent demographics (see Table 4).
Furthermore, some subscales of the CRRS showed sig-
nificant and unique associations with psychopathology
and impairment scores.

Our initial hypothesis was that the EFA would sup-
port a seven-factor model of the CRRS, encompassing
factors of effectiveness, dysregulation, and insensitivity,
separately for reward and punishment, and with reward
dysregulation differentiated into anticipation and
receipt of reward (see Table 1). The EFA yielded a five-
factor model (see Table 2), partially supporting our ini-
tial hypothesis. In support of our initial hypothesis, pun-
ishment dysregulation, reward effectiveness, and
punishment effectiveness emerged as distinct factors.
However, our hypothesis regarding the differentiation
of reward dysregulation into anticipation and receipt of
reward was not supported. Also, all insensitivity items
loaded on a single factor. It is unclear why our initial
hypothesis was not fully supported. One possibility is
that these distinctions are challenging for parents to
observe or report on, potentially reflecting a limitation
of the new assessment tool. Alternatively, it may reflect
an actual finding that children who exhibit insensitivity
to punishment also exhibit insensitivity to reward.

Our second hypothesis was that scores based on fac-
tors would exhibit adequate test–retest and internal con-
sistency reliability and significant yet moderate inter-
scale correlations. This hypothesis was also partially
supported (see Table 3). In support of this hypothesis
are findings that the scales exhibited satisfactory internal
consistency, test–retest reliability, and some statistically
significant inter-scale correlations. Other findings did
not fully support this hypothesis due to some inter-scale
correlations being low. These findings and the factor
analysis results indicate that parents can reliably differ-
entiate among these nuanced aspects of children’sT
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reward and punishment response styles and that reward
and punishment response styles are distinct constructs
that are, at most, moderately correlated. These findings
also suggest that parents know how their child responds
to specific consequences and whether they are effective,
emphasizing the importance of a comprehensive assess-
ment of children’s CRSs. For instance, a parent might
observe that their child with ADHD experiences distress
when punished (i.e., punishment dysregulation) but also
report that punishment is generally effective in addres-
sing their child’s misbehavior (i.e., punishment effective-
ness). As such, this study provides additional insight to
inform assessment and treatment practices.

Our third hypothesis posited that CRRS scores
would exhibit significant associations with measures of
ADHD, CP, CU, and impairment, as assessed in corre-
lational and regression analyses. Findings corroborated
this hypothesis, as evidenced by Pearson correlations
(see Table 5). These analyses showed that higher scores
across CRRS scales, including higher punishment and
reward ineffectiveness, higher punishment and reward
dysregulation, and higher contingency insensitivity, were
all associated with higher parent-rated child psycho-
pathology (ADHD, ODD, CD, CU) and impairment
scores. CRRS scores also demonstrated expected asso-
ciations with some teacher-rated outcomes, although
not all correlations were statistically significant (see
Table 5). Interestingly, in comparison to reward ineffec-
tiveness, punishment ineffectiveness exhibited stronger
associations with most parent-rated ADHD, ODD, CD,
CU, and impairment scores. This finding aligns with
studies that demonstrate the importance of including
appropriate punishment techniques, such as response-
cost strategies, alongside reward-based approaches to
manage attention and behavior difficulties (Carlson &
Tamm, 2000; Pfiffner & Oleary, 1987; Pfiffner, Oleary,
et al., 1985; Pfiffner, Rosen, & O’Leary, 1985). These
findings highlight the potential utility of the CRRS, with
further development, in identifying children who may
benefit from intervention targeting their specific CRSs.

To further explore the specific relationships between
CRRS scores and outcomes, multiple linear regressions
were computed with CRRS scores as predictors and
ADHD, ODD, CD, CU, and impairment as the depen-
dent variables. These analyses aimed to determine
whether CRRS scores exhibited unique associations
with outcomes even after accounting for potential inter-
dependencies among the subscales. Results (see Table 6)
revealed that higher punishment ineffectiveness scores
uniquely predicted each parent-rated outcome except
CD. Conversely, reward ineffectiveness did not uniquely
predict any parent-rated outcome. This finding suggests
that, from parents’ perspectives, punishment effective-
ness plays a more critical role in controlling children’sT
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misbehavior than reward effectiveness. In other words,
parents may perceive children’s misbehavior primarily
stemming from a lack of punishment effectiveness rather
than a lack of reward effectiveness. This observation
aligns with previous studies suggesting that many par-
ents view punishment as the primary tool for effective
child behavior management (Holden et al., 1999).

Regressions further revealed that reward dysregula-
tion emerged as a significant predictor of both parent-
rated and teacher-rated impairment. This suggests that
children who exhibit excessive excitement or silliness
when rewarded or even anticipating a reward are more
likely to experience functional limitations than their
peers. These findings align with existing research high-
lighting significant associations between various forms
of dysregulation and impairment (e.g., Caro-Canizares
et al., 2020; Graziano & Garcia, 2016; Waschbusch
et al., 2004, 2022; Waschbusch & Willoughby, 2008).
Furthermore, contingency insensitivity emerged as a sig-
nificant predictor of both parent and teacher ratings of
CU, indicating a robust and unique link between these
constructs. Consistent with this observation, group com-
parisons revealed that the CPCU/ADHD group exhib-
ited significantly higher contingency insensitivity
compared with all other groups, including the CP/
ADHD group. These results echo prior theoretical and
empirical work demonstrating a significant and unique
association between a diminished punishment response
and CU traits in youth (Budhani & Blair, 2005; Dadds
& Salmon, 2003; Frick & Marsee, 2018; Nichols et al.,
2015; Zhang et al., 2023). These findings further high-
light the CRRS’s potential to inform treatment planning
by elucidating the specific patterns of how children
respond to different types of consequences. For
instance, children exhibiting high reward dysregulation
alongside impairment might benefit from interventions
targeting emotional regulation in response to rewards,
alongside traditional interventions for ADHD, CP, CU,
and impairment. Similarly, interventions to increase sen-
sitivity to punishment consequences could benefit chil-
dren with high levels of contingency insensitivity and
CU traits. By identifying these nuanced response pat-
terns, the CRRS holds the promise of contributing to
the development of more targeted and effective interven-
tions for children with externalizing psychopathology
and functional difficulties.

Taken together, the results of this study paint a com-
pelling picture of how parents view responses to reward
and punishment strategies in children with high levels of
CP, CU, and ADHD. As parent ratings suggest, some
youths become enraged when punished, while others
demonstrate excessive excitement or silliness when
rewarded. Still other youth appear insensitive to all
forms of consequences. In other words, a fascinating

tapestry of individual differences emerges in children’s
CRSs, even within the broader category of attention and
behavior problems. Digging deeper into these individual
variations and their potential role in explaining treat-
ment response, as initial research has begun to explore
(Staff et al., 2021; van Langen et al., 2021), holds
immense promise. Arguably, these findings suggest that
many parents are grappling with how to effectively disci-
pline their children with CPCU/ADHD, lending support
to the notion that parenting programs based on social
learning theory should be an integral component of
treatment for youth with CPCU (Hawes et al., 2014).
Moreover, the results highlight a striking inconsistency
in how children with CPCU/ADHD respond to punish-
ment. Parents report these youth as prone to anger when
punished and indifferent to punishment. Designing
research to understand this pattern better and develop-
ing strategies for implementing punishment more consis-
tently with these children is a crucial goal for future
research endeavors (Waschbusch et al., 2020).

This study’s findings hold promise, but it is crucial to
acknowledge some limitations. First, the modest sample
size, mainly composed of treatment-seeking children,
limits the generalizability to other groups, such as high-
risk youth from disadvantaged backgrounds. Replica-
ting these results in larger, diverse samples is vital to
solidify our understanding of how response styles influ-
ence externalizing psychopathology, as well as other
forms of psychopathology, across contexts. Second, the
lack of additional measures of reward and punishment
responses prevented the evaluation of the CRRS’s criter-
ion validity. Future studies incorporating established
measures can strengthen its validity claims by demon-
strating convergence with existing instruments. Third,
the paucity of father ratings hindered the separate analy-
ses of maternal and paternal perspectives. Examining
the role of different informants is important, aligning
with established practices in assessing other aspects of
child functioning (De Los Reyes & Epkins, 2023).
Capturing multiple informant viewpoints will enrich our
understanding of contingency response patterns.
Fourth, while the limited item count for scales minimizes
respondent burden and reduces the chance of overlap
with other measures, it also compromises the breadth of
content captured. Future iterations of the CRRS could
explore strategies to balance item count with content
comprehensiveness, potentially through innovative
administration forms incorporating branching logic.
Finally, the lack of a specific time frame for informants
to consider when responding raises questions about
potential impacts on their reports. Specifying a time
frame (e.g., ‘‘at present’’ or ‘‘in the past month’’) in
future revisions of the CRRS could enhance consistency
and clarity in responses.
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Even considering these limitations, this study is a
significant first step toward a psychometrically sound,
user-friendly measure of children’s responses to
reward and punishment responses, valuable for
applied settings. We emphasize our view of this as an
initial foray. Measure development is an iterative pro-
cess: evaluating, revising, and re-evaluating (American
Educational Research Association et al., 2014). This
study marks the CRRS’s first step, and much remains
to be done. First, replicating the factor structure and
other findings in more diverse clinical samples (e.g.,
children with internalizing, externalizing, or no disor-
ders), larger samples, and multiple informants will
solidify the measure’s robustness and guide revisions.
Second, further criterion validity studies are needed to
assess whether CRRS scales significantly correlate
with other reward and punishment response measures,

like performance tasks, home observations, and clini-
cal data. Third, longitudinal studies will provide cru-
cial information on the CRRS’s predictive validity.
Finally, examining whether CRRS scores can predict
or personalize treatment responses remains a vital
long-term goal. For example, it would be fascinating
to see if the CRRS scores can guide tailoring standard
behavior therapy to match children’s CRSs and
improve treatment outcomes.

This initial exploration paves the way for future studies
to refine and validate the CRRS. Ultimately, we aim to
empower practitioners with a tool that can illuminate the
intricate tapestry of children’s responses to reward and
punishment, paving the path toward more targeted and
effective interventions for those struggling with externaliz-
ing psychopathology and functional difficulties.

Appendix
Contingency Response Rating Scale (CRRS)–Parent Report

INSTRUCTIONS: Listed below are statements that describe some children and adolescents. For each statement, rate
how strongly you agree or disagree that it describes your child/adolescent.

Strongly
disagree Disagree Neutral Agree

Strongly
agree

1. Punishment makes him or her mad 0 1 2 3 4
2. Gets overly silly when rewarded 0 1 2 3 4
3. Does not care if she or he is punished 0 1 2 3 4
4. Rewards are ineffective with my child 0 1 2 3 4
5. Seems indifferent to punishment 0 1 2 3 4
6. Punishment is effective with my child 0 1 2 3 4
7. Once my child learns he or she can earn a reward,

he or she can’t think of anything else
0 1 2 3 4

8. Shows little or no emotion when punished 0 1 2 3 4
9. Gets overexcited when rewarded 0 1 2 3 4
10. Gets annoyed or mad when punished 0 1 2 3 4
11. Punishment does not work with my child 0 1 2 3 4
12. Rewards are effective with my child 0 1 2 3 4
13. Acts like he or she doesn’t care about rewards 0 1 2 3 4
14. Acts like he or she doesn’t care about punishment 0 1 2 3 4
15. Acts ‘‘out of control’’ when rewarded 0 1 2 3 4
16. Rewards do not work with my child 0 1 2 3 4
17. Becomes angry when corrected or punished 0 1 2 3 4
18. Punishments are ineffective with my child 0 1 2 3 4
19. Is always asking about getting a reward 0 1 2 3 4
20. Highly motivated by rewards 0 1 2 3 4
21. Seems indifferent to rewards 0 1 2 3 4
22. Is highly focused on earning rewards 0 1 2 3 4
23. Does not care if he or she is rewarded 0 1 2 3 4
24. Punishments work well with my child 0 1 2 3 4
25. Rewards work well with my child 0 1 2 3 4

Child’s Name: Today’s Date:

Your Name: Relationship to Child:
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Notes

1. We recognize that callous-unemotional (CU) is not a diag-
nostic category or disorder, but we refer to it in this manner
for ease of communication.

2. One additional item uses a dichotomous (no/yes) scale to
assess whether the child has a best friend; this item was not
used in this study.

3. Child age and sex were initially included as covariates but
dropped from the final models because they were never
significant.
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