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The Good Behavior Game (GBG, Barrish, Saunders, & Wolf, 1969) and the PATHS Curriculum (Promoting
Alternative Thinking Strategies; Greenberg, Kusche, Cook, & Quamma, 1995) represent 2 universal, ele-
mentary school, preventive interventions which have been shown in large-scale, randomized controlled trials to
have an immediate and beneficial impact (GBG, Dolan et al., 1993; PATHS, Conduct Problems Prevention
Research Group [CPPRG], 1999) on aggressive/disruptive and off-task behavior. Importantly, both risk behaviors
are strong predictors of antisocial behavior, drug abuse, and low educational and occupational attainment in
adolescence and young adulthood (Kellam et al., 2008). What has yet to be explored within a randomized controlled
trial is whether the combination of these interventions would yield significantly greater impact on aggressive/
disruptive and off-task behavior than the GBG alone. One reason for expecting additive if not synergistic
effects as a result of combining the two interventions is that the GBG, by increasing attention to task and
reducing disruptive behavior in the classroom, may facilitate the acquisition of the emotion regulation, social
problem-solving, and conflict resolution skills taught in PATHS. To that end, a group randomized, effective-
ness trial was carried out, wherein 27 schools were randomly assigned to one of 3 conditions, (a) the PAX
GBG Alone (Embry, Staatemeier, Richardson, Lauger, & Mitich, 2003), (b) PATHS to PAX (that is, the PAX
GBG + PATHS), or (c) a standard setting (control) condition. Classroom observations and teacher ratings of
student behavior were carried out at pretest and 6 months later at posttest. Limited evidence of the superiority
of the combined approach was found and potential reasons why and future directions are discussed.
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Durlak and colleagues (Durlak, Weissberg, Dymnicki, Taylor,
& Schellinger, 2011; Taylor, Oberle, Durlak, & Weissberg, 2017)
have carried out what are likely the most extensive meta-analyses

to date of the published findings on the proximal and distal effects
of K-12 socioemotional interventions. As with their earlier review
of the proximal effects of these interventions (Durlak et al., 2011),
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their most recent meta-analysis (Taylor et al., 2017) of over 80
socioemotional interventions revealed a wide breadth of beneficial
preventive intervention effects in the behavioral, academic, and
mental health domains over follow-up periods as long as 15 years.
The breadth and range of beneficial effects did not appear to vary
as a function of students’ race, socioeconomic background, or
school location. Durlak and colleagues (2011) also provide esti-
mates of the substantial economic benefits associated with these
distal preventive effects.

The conceptual basis for expecting preventive effects from
school-based socioemotional interventions is consistent with 2
major tenets of life-course developmental theory. The first is that
success at an earlier stage of development forms the foundation
for success at a later stage of development. The second tenet is that
success or failure in any one developmental domain is likely
influenced by success or failure in other domains. For example,
social development is unlikely to proceed normally in the presence
of a lag in language development (Rutter, 1988). Durlak and
colleagues (Taylor et al., 2017) offer a framework for understand-
ing the mechanisms by which socioemotional interventions result
in preventive effects that is in keeping with these developmental
tenets. More specifically, they propose that socioemotional inter-
ventions should serve to facilitate the development of students’
socioemotional “assets” in the form of social and emotional skills
and improved attitudes about themselves, others, and school.
These assets are then theorized to translate into positive behav-
ioral, academic, and mental health outcomes in later stages of
development (Taylor et al., 2017).

Durlak and colleagues (Taylor et al., 2017)’s findings with
regard to the distal benefits of school-based, socioemotional inter-
ventions are also in keeping with the considerable evidence from
long-term longitudinal studies that aggressive/disruptive and off-
task behaviors as early as entrance into elementary school predict
later antisocial behavior, violence, substance abuse and low edu-
cational and occupational attainment in adolescence and young
adulthood (Kellam et al., 2008; Petras et al., 2008). This evidence
prompted a series of randomized trials of promising school-based
universal preventive interventions targeting aggressive/disruptive
behavior in elementary school that were carried out in a large,
mid-Atlantic, urban school district. One of the interventions fea-
tured in these trials—the Good Behavior Game (Barrish et al.,
1969)—was included in Durlak and colleagues’ most recent meta-
analysis (Taylor et al., 2017).

Besides the Good Behavior Game, which was aimed at
aggressive-disruptive behavior, the first of these trials (Dolan et
al., 1993) included the evaluation of an intervention that targeted
poor school achievement. In terms of the immediate impacts of the
interventions, the GBG resulted in significant—albeit modest—
reductions relative to controls in aggressive/disruptive and off-task
behavior based on independent observations by the end of first
grade (Brown, 1993), whereas the academic intervention resulted
in significant but modest improvement in standardized reading
achievement (Dolan et al., 1993). Dolan et al. (1993) also reported
significant beneficial impact of the GBG in terms of teacher
ratings and peer nominations of aggressive/disruptive behavior in
Ist grade. The GBG appeared to have its greatest proximal impact
among children manifesting mild to moderate elevations in aggres-
sive/disruptive behavior at pretest in the fall of first grade (Dolan
et al., 1993).

With respect to longer term impact, Kellam and colleagues
reported significant and beneficial impact of the GBG on antisocial
behavior, violent crime, substance abuse/dependence, and high
school graduation at ages 19-20 (Kellam et al., 2008; Petras et al.,
2008). Consistent with the variation seen in the immediate impact
of the GBG (Dolan et al., 1993), the greatest effects were found for
participants with mild to moderate elevations in pretest levels of
aggressive/disruptive behavior in 1st grade. The fact that students
who manifested elevated pretest levels of the targeted risk behav-
iors benefited the most from the GBG is consistent with the
universal nature of the intervention. That is, given universal inter-
ventions target the entire population regardless of initial level of
risk behaviors, the expectation is that only those who manifest at
least a modest to moderate level of risk will be in a position to
benefit from the intervention (Greenberg & Abenavoli, 2016).

Subsequently, a second randomized trial was fielded to test
whether the magnitude of the effects found in the first trial could
be improved upon (Ialongo et al., 1999). One of the interventions
evaluated represented the combination of the GBG with an aca-
demic intervention. The rationale for this was that whereas the
GBG was associated with increased high school graduation rates
relative to controls in the 1st trial (Kellam et al., 2008), the GBG
only had minimal proximal impact on standardized achievement
scores in first and second grades. On the other hand, the academic
intervention had an impact on early achievement, but had only a
modest to moderate significant crossover, or indirect, effect on
aggressive/disruptive behavior. Consequently, it was reasoned that
both academic achievement and off-task and aggressive/disruptive
behaviors needed to be targeted in a single intervention.

In addition to combining the GBG with an academic interven-
tion in this second trial, a universal, family school partnership
(FSP) intervention was developed and fielded to contrast with the
combined GBG/academic intervention. Like the GBG/academic
intervention, the proximal targets of the FSP intervention were
poor achievement and aggressive/disruptive and off-task behavior
in 1st grade. Significant proximal (elementary school; Ialongo et
al., 1999; Petras, Masyn, & lalongo, 2011), intermediate (middle
school; Ialongo, Poduska, Werthamer, & Kellam, 2001; Petras et
al., 2011), and longer term (high school/early adulthood) interven-
tion impacts were found on aggressive/disruptive behavior/con-
duct problems (Petras et al., 2011) and academic outcomes (Brad-
shaw, Zmuda, Kellam, & Ialongo, 2009). As in the Ist trial, the
benefits of the interventions were more apparent for those students
with elevated pretest levels of the targeted risk behaviors. Impor-
tantly, however, at least half of the students in upper end of the
distribution of the targeted risk behaviors failed to demonstrate
intervention impact. Also of note, Petras et al. (2011) provided
some—albeit limited—evidence that students at the low end of the
risk distribution benefit from the GBG universal programs by not
progressing to elevated levels of conduct problems in middle and
high school. But the preponderance of the findings to date with
respect to randomized trials of the GBG have shown the greatest
effects for the students at the upper end of the distribution of
pretest risk factors.

To summarize, both the immediate (Ialongo et al., 1999) and
longer term results of the second trial (e.g., Bradshaw et al., 2009;
Petras et al., 2011) supported the hypothesis that the combination
of the GBG with an academic intervention would yield greater
impact in terms of effect size on academic achievement than that
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seen in the 1st trial, wherein the GBG and the academic interven-
tion were examined, separately (Dolan et al., 1993). However,
greater impact was not seen in terms of off-task and aggressive/
disruptive behaviors as a result of combining the GBG with an
academic intervention. The family school partnership intervention
did yield significant immediate benefits in terms of aggressive/
disruptive behavior and academic achievement, but the breadth of
the effects and their size were smaller than for the combination of
the GBG and the academic intervention (lalongo et al., 1999,
2001).

The Combination of the GBG and PATHS

Given the combination of the GBG with an academic interven-
tion did not yield greater improvement in off-task and aggressive/
disruptive behavior than that seen in the st trial of the GBG alone,
particularly in terms of decreasing the proportion of nonresponders
to the interventions among those with the highest level of the
targeted risk behaviors, one logical next step would have been to
combine the GBG + academic intervention condition with the FSP
intervention, This would be in keeping with the finding that the
latter did have an impact on aggressive/disruptive behavior—albeit
modest. But the costs and logistics involved in mounting a uni-
versal family school partnership intervention proved daunting.

Consequently, a decision was made to pursue the combination
of the GBG with a second and complementary, evidenced-based,
universal preventive intervention: Promoting Alternative Thinking
Strategies (PATHS, Greenberg et al., 1995). Like the Good Be-
havior Game, PATHS was included in Durlak and colleagues’
meta-analyses (Durlak et al., 2011; Taylor et al., 2017) and both
PATHS and the GBG have been found to yield a 60 + percent
return on investment based on the economic benefits associated
with their long term outcomes relative to their initial training and
materials costs (Washington State Institute for Public Policy,
2017). Both interventions have also been found efficacious in
economically disadvantaged, ethnic-minority populations (e.g., la-
longo et al., 1999; CPPRG, 1999).

With respect to the conceptual basis for the expected preventive
benefits of the GBG and PATHS, Patterson and colleagues (Pat-
terson, Reid, & Dishion, 1992) offer perhaps the most comprehen-
sive life course, social-cognitive learning model of the develop-
ment of antisocial behavior, substance abuse and academic and
occupational failure. According to Patterson and colleagues’ co-
ercion theory, one major pathway to serious antisocial behavior,
substance abuse, and academic and occupational failure begins in
the toddler years, when parental success in teaching their child to
interact within a normal range of compliance and aversive behav-
ior is a prerequisite for the child’s development of social survival
skills. Alternatively, the parents’ failure to consistently and effec-
tively punish child coercive behavior during these formative years
and to teach reasonable levels of compliance comprises the first
step in a process that serves to “train” the child to become pro-
gressively more coercive and antisocial over time and develop-
ment. The transition to elementary school also represents a crucial
developmental milestone for the coercive child. If their elementary
school teachers fail to consistently discipline such children in the
face of their coercive behavior, the coercive cycle seen in the home
will spill over to the classroom. Subsequently, the coercive and
noncompliant child will not only be rejected by their parents, but

by their teachers and well-adjusted peers over the course of ele-
mentary school. As a result, the coercive child will fail to develop
the “survival skills”—or what Durlak and colleagues term “social
assets”’—necessary for academic, social and occupational success.

In keeping with Patterson et al.’s (1992) coercion theory and
Greenberg and colleagues’ ABC model of socioemotional devel-
opment (Greenberg, Kusche, & Riggs, 2004), both the GBG and
PATHS seek to reduce the early antecedent risk behaviors of
aggressive/disruptive/coercive behavior and its distal correlates via
changing teacher behavior. In the case of the GBG, the focus is on
providing teachers with an efficient way of reinforcing the inhibi-
tion of aggressive/disruptive/coercive and off-task behavior in a
“game” like context. Whereas with PATHS, teachers are trained to
provide explicit instruction in the development of emotion regu-
lation, self-control, social problem solving and conflict resolution
skills in the context of weekly didactic lessons across the school
year.

There are also a number of reasons why additive, if not syner-
gistic effects, were expected as a result of combining the two
interventions. First, the efficacy of PATHS in terms of reducing
off-task and aggressive/disruptive behavior and increasing pro-
social behavior, social competence, inhibitory control and verbal
fluency in the elementary school years had been demonstrated in a
series of randomized controlled studies (CPPRG, 1999, 2010;
Greenberg et al., 2004; Greenberg & Kusche, 2006; Riggs, Green-
berg, Kusché, & Pentz, 2006). Second, PATHS seeks to accom-
plish reductions in aggressive/disruptive behavior via teacher led
instruction aimed at facilitating emotion regulation, self-control,
social problem-solving, and conflict resolution skills (Greenberg et
al., 1995), whereas the GBG is based on social learning principles
and provides teachers with an efficient means of managing student
aggressive/disruptive and off-task behavior via reinforcement from
teachers and peers for the inhibition of these behaviors and the
reinforcement of prosocial behaviors. The GBG, by increasing
attention to task and reducing disruptive behavior in the classroom,
may facilitate the acquisition of the emotion regulation, self-
control, social problem-solving, and conflict resolution skills
taught in PATHS. Third, the social learning based GBG may
increase the likelihood that students” newly acquired skills would
be appropriately prompted and reinforced by teachers and peers.
Consequently, the PATHS skills would be better learned and more
frequently employed. Fourth, the increased teacher and student
success, as a result of combining PATHS and the GBG, should
minimize teacher and student discouragement and subsequent fail-
ure to participate or comply fully with the intervention regimens.

In this paper, the proximal results of a 27-school randomized
controlled trial of the PAX GBG + PATHS are described—or as
referred to from hereon, PATHS to PAX. The version of the GBG
used in this study was the PAX GBG (Embry et al., 2003), which
as described below, incorporated a number of enhancements into
the GBG training and intervention protocols employed in Dolan et
al. (1993) and Ialongo et al. (1999). The 27 schools (Grades K-5)
were assigned to one or three conditions: (a) Comparison/Control;
(b) PAX GBG Alone; or (c) PATHS to PAX (PAX GBG +
PATHS). Consistent with the above, it was hypothesized that
relative to the control condition both interventions would result in
significantly lower levels of aggressive/disruptive and off-task
behaviors at posttest. Moreover, the effects of the PATHS to PAX
condition would be significantly greater than the PAX GBG con-
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dition alone in terms of not only aggressive/disruptive and off-task
behaviors, but with respect to social competence and emotion
regulation, given the direct and explicit focus of the PATHS
component of PATHS to PAX on these domains.

In addition to the test of the relative efficacy of PATHS to PAX
versus the PAX GBG Alone, a number of potential moderators of
intervention impact were examined. These included the pretest
level of outcomes and age/grade levels. With regard to the former
and as previously noted, due to the universal nature of the inter-
ventions, it was hypothesized that those students who manifested
at least a modest to moderate level of the targeted risk behaviors
would be in a position to benefit the most in terms of intervention
impact (Greenberg & Abenavoli, 2016). In terms of the latter, there
have been no studies to date of variation in GBG and PATHS
intervention outcomes as a function of age and/or grade level. In
the case of the GBG, this may be due to the fact that virtually all
of the GBG large scale randomized trials have only included one
or two grade levels. Nevertheless, in line with Patterson et al.’s
(1992) coercion theory, it seems reasonable to expect that GBG
and PATHS intervention outcomes may vary as function of grade
level. More specifically, it might be expected that due to a shorter
history of reinforcement of aggressive/coercive behavior among
early versus late elementary school students, the early elementary
students’ aggressive/coercive behavior may prove more malleable.
Poorer intervention response among older children would also be
consistent with the concept of developmental cascades as reflected
in Patterson and colleagues’ (1992) model of the development of
antisocial behavior over the life-course. More specifically, it may
become increasing more difficult with age for an intervention
limited to a single context—the classroom—and implemented over
a single school year to overcome the “cumulative consequences for
development of the many interactions and transactions occurring
in developing systems that result in spreading effects across levels,
among domains at the same level, and across different systems or
generation” (Masten & Cicchetti, 2010, p. 491). Alternatively, it
may be the case that late elementary school students may be more
advanced in terms of their social-cognitive development than their
early elementary school counterparts and, as such, may be more
likely to comprehend and translate into action the PATHS socio-
emotional learning concepts being taught to them.

Method

Design

The design consisted of three cohorts of nine elementary
schools, with schools randomly assigned to one of the three inter-
vention conditions within each cohort: the PAX GBG only,
PATHS to PAX and a control, or standard setting condition where
teachers conducted their usual practice. All elementary schools in
one, large, urban public school district were eligible to participate
in the trial with the exception of charter schools, schools exclu-
sively serving special education students, and schools that partic-
ipated in pilot efforts aimed at determining the feasibility of
combining the PAX GBG and PATHS. Just under 100 schools
were sent a recruitment letter and a rolling admission process was
followed to identify 27 schools willing to participate. Only two of
the schools contacted refused to participate. The administrators of
these two schools reported that their teachers were satisfied with

their current classroom behavior management programs. The
schools that agreed to participate were ranked in terms of the
proportion of student suspensions in the prior school year and
triads were formed based on schools closest in suspension rank.
Three triads were randomly selected for inclusion in the study each
year for three consecutive years. Schools were then randomized to
one of the three intervention conditions within the triads. A priori
stratification and matching have been recommended as effective
strategies to limit selection-related threats to internal validity (e.g.,
selection, differential maturation, differential history) in GRTs
(Murray, 1998).

Parents provided written consent for their children to partic-
ipate in the evaluation of the trial outcomes following proce-
dures that were approved by the Johns Hopkins Bloomberg
School of Public Health Institutional Review Board (IRB Pro-
tocol # H.33.04.07.22.B).

Sample Demographics: Students

Eligible participants included students enrolled in K-5 class-
rooms in each of the 9 participating schools at the beginning of the
school year. Across the three cohorts, there were a total of 7,024
students enrolled in the participating schools during our baseline,
or pretest, fielding period. Of the total eligible, we obtained written
parent consent for 79.9% (N = 5611); 7.1% refused participation
and 12.9% did not respond to the consent request during the
fielding period. Of the 5611 enrolled students, 50.4% were male,
89.6% were African American, and 86.5% received free or re-
duced lunch. The mean grade level was 2.36. The demographic
profiles of the students enrolled in the study were comparable to
the overall profiles of the participating schools in terms of gender,
ethnicity and free and reduced lunch status (FARMS; a proxy for
family income), which were 50.81% male, 87.93% African Amer-
ican, and 85.96% FARMS eligible. Figure 1 illustrates the demo-
graphics of the enrolled students by intervention condition.

Sample Demographics: Teachers

A total of 331 primary teachers from the 27 participating
schools were enrolled in the trial. A teacher was considered a
primary teacher for a given classroom if s/he was assigned as the
classroom’s homeroom teacher at the beginning of the baseline
data collection period, and/or if the teacher spent more than 75%
of the school year as the homeroom teacher. Of the 331 primary
teachers, 118 (35.6%) were in control condition schools, 116
(35.0%) were in PAX Alone condition schools, and 97 (29.3%)
were in PATHS to PAX condition schools. The majority of the
teachers were female (88.2%) and obtained regular or standard
teaching certificates (79.5%). More than half of the teachers
(52.0%) held graduate degrees and 60.5% had at least five or more
years of teaching experience. Fifty-seven percent of teachers
taught early elementary grades, kindergarten through second, and
43% taught grades three through five.

Interventions

We describe below each of the interventions separately and then
their integration into PATHS to PAX.

The PAX Good Behavior Game (PAX GBG). The GBG,
originally developed by Barrish et al. (1969), allows teachers to
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7024
Students available at
baseline

S611
(79.9%)
Students with parental
consent to participate

[

[
2055
(36.6%)
Control

[
1994
(35.5%)
PAX Only

1562
(27.8%)
PATHS To PAX

1888 (91.9%) African American
1049 (51.0%) Male

1829 (89.0%) FARMS

1930 (93.9%) Available at Post-test

1688 (84.7%) African American
1015 (50.9%) Male

1663 (83.4%) FARMS Eligible
1906 (95.6%) Available at Post-test

1452 (93.0%) African American
765 (49.0%) Male

1361 (87.1%) FARMS

1474 (94.4%) Available at Post-test

[

1930 (93.9%) Available at Post-Test
1779 (92.2%) Observed
1887 (97.8%) Teacher Rated

1906 (95.6%) Available at Post-Test
1717 (90.1%) Observed
1870 (98.1%) Teacher Rated

1474 (94.4%) Available at Post-Test
1355 (91.9%) Observed
1423 (96.5%) Teacher Rated

Figure 1. Sample Demographics of Enrolled Students.

utilize social learning principles within a team-based, game-like
context to reduce aggressive/disruptive and off-task behavior and,
consequently, facilitate academic instruction. In the current study
we used the PAX GBG, which represents Dr. Embry’s and col-
leagues’ (Embry et al., 2003) efforts to improve the effectiveness
of the original GBG and to make it ready for wide scale dissem-
ination. Like the original GBG, the PAX GBG involves group-
based rewards several times per day. Rotating student groups or
“teams” are reinforced for their collective success in voluntary,
group control contextually defined “unwanted” behavior. The
team-based nature of the game allows teachers to take advantage
of positive peer pressure for improving academic and prosocial
student behavior at the individual as well as at the classroom level.
Teachers assign students to one of three to four teams. The teacher
seeks to evenly match the teams in terms of student behavior to
insure all teams have an equal chance of winning the “game”. The
teams work cooperatively to maintain PAX behavior (which stands
for Peace, Productivity, Health, & Happiness) in the classroom.
Points are given to the team when a member displays a “spleem,”
or an infraction of the Game rules, such as, failing to follow the
teacher’s instructions. At the end of the game period, all teams
with three or fewer spleems, or rule infractions, win the game. The
students are essentially rewarded for displaying self-control, emo-
tional regulation and group regulation while not attending to or
reinforcing the misbehavior of others. The rewards for winning the
game are usually nonmaterial and are well within the capacity of
teachers or schools to provide.

Promoting alternative thinking strategies (PATHS). PATHS is
based on the Affective-Behavioral-Cognitive-Dynamic model of
development (Greenberg, Kusche, & Speltz, 1990), which places
primary importance on the developmental integration of affect
(and emotion language), behavior, and cognitive understanding as
they relate to social and emotional competence. PATHS is de-
signed to improve skills in four domains: (a) prosocial friendship
skills, (b) emotional understanding and emotional expression
skills, (c) self-control/emotion regulation (e.g., the capacity to

inhibit impulsive behavior and organize goal-directed activity),
and (d) problem-solving skills, including interpersonal negotiation
and conflict resolution skills, which, in turn, are expected to
improve problem behavior and social-emotional skills. In the cur-
rent study, the preschool/Kindergarten version of PATHS
(Domitrovich, Greenberg, Cortes, & Kusche, 1999) was used in
kindergarten classrooms and the Fast Track (CPPRG, 1999) ver-
sion of the curriculum was used in Grades 1 through 5. Fast Track
(CPPRG, 1999) refers to a multisite randomized trial of a multi-
level, K-12 intervention designed to prevent conduct disorder. The
universal level was confined to the elementary school years and
included PATHS as a primary component. The Fast Track version
of PATHS contains approximately 90% of the content included in
the current published version of the curriculum (Kusche & Green-
berg, 1993; CPPRG, 2011) that was tested in prior as well as recent
randomized PATHS trials (CPPRG 1999, 2010). Both the pre-
school and elementary curriculum models are designed to improve
cognitive skills related to planning and other tasks that require
verbal self-regulation (Greenberg et al., 2004). About 40% of the
lessons focus on skills related to understanding and communicat-
ing emotions. As a basic step toward self-control, PATHS teaches
young children to recognize the internal and external cues of affect
and to label them with appropriate terms. In the elementary ver-
sion, additional lessons help children understand the difference
between feelings and behaviors. Appropriate and inappropriate
behavioral responses are discussed. Another 30% of the lessons in
both the preschool and elementary programs focus on skills related
to the increase of positive social behavior (e.g., social participa-
tion, pro-social behavior, communication skills). Lessons address
making/sustaining friendships, using good manners, taking turns
and sharing in games, expressing one’s viewpoint, and listening to
others. Finally, 30% of the lessons focus on self-control and other
steps in social problem solving.

PATHS to PAX. The integration of the PAX GBG and
PATHS into what the developers refer to as PATHS to PAX was
carried out over 3 years and included as a first step, the developers
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training in each other’s intervention and then observing the other’s
program as it was being used by teachers. A second step in the
process was to conceptually integrate the two interventions, which
formed the rationale for the three components of the intervention
which are: (a) lessons, (b) activities and (c) practices. The third
step of program development involved streamlining the PAX
GBG + PATHS combination into a single intervention that was
feasible for teachers to use in the classroom. The fourth step in the
program development was to create an effective training model
that prepared teachers to use the combined intervention. This
initial version of the training model was then implemented in six
K-5 elementary schools. Following this initial implementation and
with feedback from teachers in the form of focus groups, individ-
ual interviews, and anonymous questionnaires, the next generation
of the training model was developed, which was utilized in the
study described here.

Training and Implementation Support Model

In terms of training, there were initial, 1-day, group-based
trainings for teachers in both intervention conditions followed by
Y42 day booster Sessions 3 months later. Of the 97 teachers assigned
to the PATHS to PAX condition, 90.8% and 89.7% attended the
initial 1-day PATHS and PAX GBG training days, respectively.
Additionally, 72.2% and 67% of the PATHS to PAX condition
teachers attended the Y2 day PATHS and PAX GBG booster
trainings, respectively. Of the 116 teachers assigned to the PAX
GBG Alone condition, 91.4% attended the initial 1 day PAX
GBG training and 55.2% attended the Y2 day PAX GBG booster
training. An additional 7.5% of teachers across conditions re-
ceived some form of training during the trial year, including
abbreviated trainings provided on an individual basis by one of
our intervention staff. A total of 3.8% of intervention teachers
received no training at all during the study year. These teachers
refused to participate in the intervention training and posttrain-
ing coaching.

The initial full day trainings were followed by weekly face-to-
face coaching for the remainder of the school year (i.e., 31 weeks),
which included check-ins, modeling, needs assessments, and tech-
nical assistance/performance feedback. Coaching was manualized
with tailoring based on teacher need. PATHS to PAX teachers
received more coaching over time as would be expected given the
PATHS to PAX condition included 2 interventions. There were no
differences between two intervention conditions (PAX GBG
Alone and PATHS to PAX) with respect to the number of training/
mentoring refusers (p > .26).

Level of implementation: Magnitude. With regard to mea-
surement of the magnitude of intervention implementation, teach-
ers maintained a daily log of the number of PAX GBG games and
minutes played and PATHS lesson taught. On average, teachers
played the game 154.22 (SD = 106.46) times over the school year
in the PATHS to PAX condition for 1,583.43 min (SD =
1,483.14), whereas they played the game 150.18 (SD = 94.92)
times for 1,431.84 min (SD = 1,298.38) in the PAX GBG Alone
condition. The differences between the conditions with respect to
the number of games and minutes played were not significant
[Games Played, F' (14), 0.08, p > 77; Minutes Played, F (14), 0.46,

p > .50)]. On average, teachers completed 71.80% (SD = 0.27) of
the scheduled PATHS lessons across the school year.

Level of implementation quality: PAX GBG and PATHS
fidelity rubric. Four approximately bimonthly observations of
intervention teachers’ quality of implementation of the PAX GBG
and PATHS lessons were carried out over the school year. PAX
GBG and PATHS coaches carried out the observations. Interrater
reliability was established for approximately 20% of the observa-
tions at the onset of each wave of observations. The quality of
implementation was coded using a 22-item implementation rubric
observation scale developed to assess PAX GBG and PATHS
implementation fidelity. All the items are rated on a 5-point scale
from zero (no identified characteristics evident) to 4 (most iden-
tified characteristics present and implemented as trained). About
a one-third of the items are designed to assess more general aspects
of the teacher’s classroom management and presentation skills,
these items include teacher interpersonal style (e.g., teacher creates
a positive and responsive atmosphere), level of punitive discipline
(e.g., does not use punitive or shaming techniques), and teacher
management and discipline skills (e.g., teacher provides clear
structure, expectations and routines and consistent discipline). The
remaining items in each implementation fidelity rating scale are
based on the “recipe” given to teachers for doing a PATHS lesson
and playing the game and implementing the PAX GBG evidence-
based kernels. The recipe contains each of the steps necessary to
implement the PAX GBG and PATHS intervention protocols.
Intraclass correlation coefficients between raters reached or ex-
ceeded .80 for all items across each wave of implementation
quality assessments. The average overall rating of implementation
quality based on the rubric total score for the PAX GBG quality
indicators was 3.24 (SD = 0.57) out of possible score of 4 for
teachers in the PAX GBG Alone condition and 3.20 (SD = 0.52)
in the PATHS to PAX condition, which were not significantly
different [F(17), 0.00, p = .986]. The overall quality rating for
PATHS implementation was 3.40 (SD = 0.50).

Descriptions of Measures of Intervention Qutcomes

Independent observations of student behavior. Classroom
observations of student behavior were carried out by independent
observers on two occasions, one week apart, at pre- and posttest
respectively. The observation system was based in part on the one
used in the Fast Track study (CPPRG, 1999; Tapp, Wehby, &
Ellis, 1995). The behaviors observed included on-task and disrup-
tive and physically and verbally aggressive behaviors. On average,
each student was observed for about 5 min at pre- and posttest,
respectively.

Observers received 2 weeks of training in the observational
system employed. The bulk of the training consisted of the coding
of videotapes of student behavior and live observations in class-
rooms during which agreement with gold standard observers was
established. Observer agreement with a gold standard observer was
checked on a weekly basis over the course of the pre- and posttest
observations. Data on agreement with the gold standard observers
was obtained for approximately 15% of the observations at pre-
and posttest, respectively. Due to the low base rate of observed
disruptive and aggressive (physical and verbal) behaviors, these
three codes were collapsed into one for the purpose of calculating
interobserver agreement. Behaviors were observed in 10 second
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intervals and were recorded as present if they occurred at least
once during a 10-s interval. The percent agreement (agreements/
agreements + disagreements) for on-task behavior across the 6
waves of observations was 95.4%, whereas it was 70.2% for the
aggressive/disruptive behavior composite.

A single Total Problem Behavior score was derived for the out-
come analyses, which was based on the number of intervals in which
the student engaged in off-task, disruptive and/or aggressive behav-
iors (physical and/or verbal aggression). The per interval Total Prob-
lem Behavior score could range from 0—4, with 0 signifying that none
of the problem behaviors occurred and 4 signifying all of the prob-
lems behaviors were observed at least once during a 10-s interval. The
Total Problem Score used in the analyses was the average score across
the 10-s intervals the student was observed.

Teacher Observation of Classroom Adaptation-Revised
(TOCA-R). The TOCA-R (Werthamer-Larsson, Kellam, &
Wheeler, 1991) requires teachers to rate the child’s adaptation to
classroom task demands over the last three weeks. Adaptation is rated
by teachers on a six-point frequency scale (1 = almost never to 6 =
almost always). The domains include authority acceptance (or oppo-
sitional defiant/conduct problems) and readiness to learn (or attention-
concentration problems). The mean of the teacher ratings across the
items making up each of these subscales was used in the outcome
analyses. The authority acceptance (oppositional defiant/conduct
problems behavior) subscale includes items such as, breaks rules and
talks backs to teachers, (items were reversed coded so that a higher
score translated to less frequent problem behaviors). The readiness to
learn (attention-concentration problems) subscale consists of items
such as ready to learn, stays on task, and concentrates. The
coefficient alphas for the authority acceptance (oppositional defi-
ant/conduct problems) and readiness to learn (attention-
concentration problems) subscales exceeded .80, respectively.

The Social Health Profile Social Competence Scale (SHP
SCS, CPPRG, 1999). In addition to the TOCA-R, teachers com-
pleted the SHP Social Competence and Emotion Regulation sub-
scales, which were used in the evaluation of the Fast Track interven-
tion. The Social Competence subscale items include resolves peer
problems, understands others, suggests without bossiness, whereas
controls temper in a disagreement, appropriate expression of needs/
feelings, thinks before acting, can calm down are examples of the
items included in the Emotion Regulation subscale. Like the
TOCA-R, items are rated by teachers on a 6-point frequency scale
from almost never to almost always observed by the teacher over
the last 3 weeks. Also consistent with the TOCA-R, we used the
subscale means in our outcome analyses. The coefficient alphas for
the Social Competence and Emotion Regulation subscales were .82
and .80, respectively, in the present study.

Results

Analytic Plan

An intent to treat approach was employed. That is, student
outcome data for all intervention teachers were included regardless
of teacher level of implementation of the PAX GBG and/or
PATHS. Linear mixed model analysis of covariance was used to
evaluate the effects of the intervention on the study outcomes with
adjustment for their pretest levels. School was included as a
random effect, given randomization was at the school level.

Planned comparisons were carried out between the intervention
and control conditions and the two intervention conditions. We
also tested for interactions between intervention status and gender,
ethnicity, free lunch status, grade level, cohort, and pretest level of
the study outcomes, respectively. For the purpose of the interven-
tion x grade level interactions, the grade levels were collapsed into
two categories, K-2 and 3-5, to increase the statistical power to
detect interactions in line with McClelland and Judd (1993). Con-
sistent with Bauer and Curran (2005), interactions were probed
using the Johnson-Neyman technique (Johnson & Neyman, 1936)
to determine the regions of significance within which the simple
slope was significantly different (at p = .05) from zero with
respect to the pretest levels of the outcome (which were mean-
centered for interpretability). Effect sizes were calculated using
Cohen’s d. In the case of interactions, we chose an arbitrary value
within the Johnson and Neyman (1936) regions of significance to
calculate the effect size.

Preliminary Analyses

There were no significant differences between conditions at
pretest in terms of student gender, F(2, 24) = 0.078, p = .925;
student ethnicity, F(2, 24) = 0.337, p = .717; number of FARMS
eligible students, F(2, 24) = 0.713, p = .550; or school size, F(2,
24) = 190, p = .171. In addition, there were no differences
between conditions in terms of the pretest levels of the study
outcome variables or the percentage of students missing a posttest
outcome measure. Finally, no differences in terms of baseline
characteristics (i.e., gender, ethnicity, FARMS, and school size)
were found between those with complete versus pretest only data
in terms of classroom observations and teacher ratings, respec-
tively. Consistent with the finding of no differences, only those
students with both pretest and posttest data in terms of classroom
observations and teacher ratings, respectively, were included in the
outcome analyses.

Outcome Analyses

Table 1 includes the adjusted posttest means for the 3 condi-
tions, their standard deviations and the F-statistics and p-levels for
the main or interaction effects. In the presence of an intervention
x pretest level of outcome, the F-statistic reported is for the
interaction. As noted above, Johnson and Neyman (1936)’s re-
gions of significance analysis was used to probe the significant
interactions to determine the pretest levels of the outcomes (Z) at
which the slopes of the outcome posttest score (Y) on intervention
condition (X) were significant a p = .05. As noted above, the
pretest levels of the outcomes (Z) were mean-centered for these
analyses to aid interpretability. The boundaries of the regions of
significance are given in Table 2 for each the significant interac-
tions. Note that the Johnson and Neyman (1936) regions of sig-
nificance analysis can generate ranges of significance above and
below the mean in a single analysis as reflected in Table 2. Also
note that the regions of significance are based on model implied
estimates, which do not necessarily translate into the range of
observed values. Values that are out of the range of possible pretest
mean-centered scores are identified in the Table 2 note.

PATHS to PAX versus control. As can be seen in Table 1,
after adjustment for the pretest levels of the respective outcomes,
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Table 1

Adjusted Post-Test Means, SDs and Mixed Model F-Statistics, and Significance Levels for PATHS to PAX Vs Control and PAX GBG

Versus Control Contrasts

PATHS to PAX VS CONTROL

PAX GBG VS CONTROL PATHS to PAX VS PAX GBG

P2P Control GBG Control P2P GBG
Construct Mean (SD) Mean (SD)  F-Statistic  Mean (SD) Mean (SD)  F-Statistic  Mean (SD) Mean (SD)  F-Statistic

Teacher ratings

Readiness to learn 433 (241) 4.17(2.76) 5.32% 4.26 (2.55) 4.16 (2.63) 1.25 4.28 (1.93) 4.21(2.14) 3.76%*

Social competence 4.10(2.74) 392 (3.14) 10.89%"**  4.06 (2.43)  3.90 (2.51) 3.71 4.05(2.52) 4.02(2.76) 5.89%*

Emotion regulation 4.10 (2.41) 398 (2.72) 5.23% 4.08 (2.39) 3.97 (2.46) 1.71 4.06 (2.34)  4.05 (2.60) .05

Authority acceptance 4.79(1.97) 4.79(2.25) 7.71% 4.80 (2.06) 4.81(2.12) .03 479 (1.90) 4.78 (2.10) .01
Classroom observations

Total problem behavior  .158 (.62) 210 (\71) 456" 162 (.78) 210 (.79) 5.28% 158 (.54) 162 (.61) .033

2 Interaction Effect.
< 001,

! Main Effect.
“p< 05 p< .0l

the planned contrasts between the PATHS to PAX and Control
conditions yielded a main effect for the independent observations
of Total Problem Behavior scale (composite index of off-task and
aggressive/disruptive behavior). Relative to the Control condition
at posttest, the PATHS to PAX condition manifested a signifi-
cantly lower score on the Total Problem Behavior scale. The size
of the effect was small as reflected in a Cohen’s d of 0.08 (Cohen,
1992).

Although no significant (all p-levels exceeded .10) PATHS to
PAX x gender, ethnicity, grade level, cohort, and free lunch status
interactions, respectively, were found, the PATHS to PAX x
pretest-level interactions for each of the 4 teacher-rated constructs
reached significance. The regions of significance analyses for the
PATHS to PAX by pretest level of Readiness to Learn, Author-
ity Acceptance, Social Competence, and Emotion Regulation
(See Table 2) interactions revealed that students who were rated
at the lowest levels of each of these constructs at pretest
benefitted the most from the PATHS to PAX intervention at

Table 2

posttest. The effect sizes at —1 SD below the mean of pretest
scores were all in the small range (Readiness to Learn, 09;
Authority Acceptance, 0.03; Social Competence, .09; Emotion
Regulation, 0.07).

Of note, the regions of significance analysis for teacher-rated
authority acceptance also revealed that pretest scores at =2.3 were
associated with negative slopes between posttest scores and inter-
vention condition. That is, PATHS to PAX students at the high end
of authority acceptance at pretest had significantly worse posttest
scores relative to their control counterparts.

PAX GBG versus control. We did not find any main effects
for the PAX GBG versus Control contrasts. However, the PAX
GBG versus Control intervention x pretest level of the outcome
interaction (see Table 1) for the classroom observation Total
Problem Behavior Scale score was significant. None of the inter-
actions between the PAX GBG and gender, ethnicity, grade level,
cohort, and free lunch status, respectively, proved significant (all
p-levels exceeded .10).

Mean Centered Pre-Test Values at Which the Slope of the Outcome on Intervention Condition is

Significant at p = .05

Pre—test scores Pre—test scores

Intervention contrasts at or below at or above
Intervention contrasts
PATHS to PAX vs Control
Outcomes
Teacher-rated readiness to learn —.25(3.88) 19.36"
Teacher-rated social competence —.25(3.63) 6.70"
Teacher-rated emotion regulation —1.19 (2.77) 14.30"
Teacher-rated authority acceptance —2.59 (2.18) 2.32"
Intervention contrasts
PAX GBG vs Control
Outcomes
Classroom observation of total problem behavior —-3.21" .05 (.26)
Intervention contrasts
PATHS to PAX vs PAX GBG
Outcomes
Teacher-rated readiness to learn —1.61(2.62) 6.21"
Teacher-rated social competence —3.63" 5.54*

Note. Values outside of the parentheses are mean

centered values of the moderator, Z. Values within

parentheses are the actual scale values when the value is within the range of possible scale values.

“ At or beyond the range of possible scale values.
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With respect to the classroom observation Total Problem Be-
havior Scale, the regions of significance analysis (see Table 2)
revealed that relative to their control counterparts, the PAX GBG
resulted in a significant reduction in the Total Problem Behavior
scale score at posttest for those students whose pretest scores on
the Total Problem Behaviors scale were at the upper end of the
distribution. The size of the effect at 1 SD above the pretest mean
was .05.

PAX GBG alone versus PATHS to PAX. Only two of the
PAX GBG Alone versus PATHS to PAX comparisons were sig-
nificant and both involved significant intervention x pretest level
of the outcomes interactions (see Table 1). Students at the lower
end of the pretest distribution (see Table 2) of teacher—rated
Readiness to Learn and Social Competence subscales tended to
show higher scores on each of these subscales at posttest if they
were in the PATHS to PAX condition in contrast to their PAX
GBG Alone counterparts. The sizes of the effects at —1 SD below
the mean were small (Readiness to Learn, 0.06; Social Compe-
tence, 0.04).

Exploration of grade-level variation in intervention
response. Although the grade level x intervention and grade
level x intervention by baseline level of the outcome behaviors
interactions were not significant for any of the study outcomes, an
examination of grade level variation in intervention response
seemed justified scientifically given the lack of study of this issue
in prior GBG and PATHS trials. As noted above, to maximize
statistical power to test for such effects, grade levels K-2 and 3-5
were collapsed, respectively, into two groups. As with the whole
sample, mixed model analyses of covariance and post hoc probing
of interactions using regions of significance analyses were then
carried out for each of the study outcomes separately for the K-2
and 3-5 groups.

With respect to the K-2 PATHS to PAX versus Control condi-
tion mixed model analyses of covariance, significant intervention
x pretest level of outcome interactions were found for teacher-
rated Authority Acceptance, F = 13.18, p < .001 and independent
observations of Total Problem Behavior, F' = 5.04, p < .05.
Regions of significance analyses of the Authority Acceptance
interaction revealed that on average students at the lower end of
the Authority Acceptance distribution at pretest (>1.34 units be-
low the Mean) in the PATHS to PAX condition had significantly
higher Authority Acceptance scores at posttest than their Control
group counterparts. As to the Total Problem Behavior interaction,
the PATHS to PAX students at the upper end of the Total Problem
Behavior distribution at pretest (>0.39 units above the mean) had
on average significantly lower Total Problem Behavior scores at
posttest than Control group students with similar pre-Test Total
Problem Behavior levels.

The K-2 PAX GBG versus Control condition analyses yielded a
main effect for Authority Acceptance, FF = 4.28, p < .05 and an
interaction, F = 5.42, p < .05 for the Total Problem Behavior
scale. Regarding the former, students in the PAX GBG condition
were rated as higher on Authority Acceptance at posttest than
students in the Control condition (PAX GBG, MN = 4.96, SD =
2.06 vs. Control, MN = 4.88, SD = 2.12, ES = .04). Like with the
PATHS to PAX Total Problem Behavior interaction, post hoc
probing revealed that PAX GBG students at the higher end (>0.27
units above the mean) of the Total Problem Behavior distribution

at pretest had significantly lower post-Test Total Problem Behav-
ior scores than their counterparts in the Control condition.

The Grades 3-5 analyses only yielded significant effects for the
PATHS to PAX versus Control condition comparisons. Significant
intervention x pretest level of the outcome interactions were found
for teacher-rated Readiness to Learn, F = 3.86, p < .05 and Social
Competence, F' = 6.91, p < .01, whereas main effects were found
for teacher-rated Emotion Regulation, F = 4.09, p < .05 and the
independent observations of Total Problem Behavior (F = 5.03,
p < .01). In the case of each of the interactions, PATHS to PAX
students at the lower end of the Readiness to Learn (>1.70 units
below the mean) and Social Competence (>0.46 units below the
mean) pretest scores had on average significantly higher scores on
these subscales at posttest than their Control group counterparts.
The main effect analysis revealed that the PATHS to PAX condi-
tion had significantly higher Emotion Regulation (PATHS to PAX,
MN = 3.96, SD = 2.41 vs. Control, MN = 3.82, SD = 2.72,ES =
.07) and significantly lower Total Problem Behavior scores at
posttest than the Control condition (PATHS to PAX, MN = .14,
SD = .59 vs. Control, MN = .22, SD = .65, ES = .13).

Discussion

The primary aim of this study was to determine the relative
efficacy with respect to the magnitude and range of effects of the
PAX GBG alone versus its combination with PATHS in reducing
the early risk behaviors for substance abuse, antisocial behavior,
depression and poor academic and occupational attainment in
adolescence and young adulthood. These early risk behaviors
included attention/concentration problems, aggressive/disruptive
behavior, and deficits in emotion regulation and social compe-
tence. As noted, it was hypothesized that 1) the size and 2) breadth
of effects of the combination of the GBG and PATHS—PATHS to
PAX—versus the control condition would be superior to that of the
PAX GBG alone versus control comparison. The basis for these
hypotheses was that the teachers in the combined condition could
use the PAX GBG to increase student attention and on task
behavior during the PATHS lessons, which should, in turn, im-
prove acquisition of the PATHS skills taught. The emotional
regulation and social problem-solving skills acquired within the
context of the PATHS lessons should then facilitate generalization
of the on task and prosocial behaviors seen during the playing of
the Game across time and settings.

Some evidence was found to support the hypothesis of the
superiority of the PATHS to PAX condition. The evidence was,
however, in terms of the greater diversity of effects on the targeted
risk behaviors and not necessarily their magnitude as discussed
below. More specifically, whereas the PATHS to PAX versus
control condition comparisons yielded significant effects for all 4
teacher-rated constructs and independently observed Total Prob-
lem Behavior, the only significant PAX GBG versus control con-
dition comparison was for the Total Problem Behavior measure.
With 2 exceptions, all the significant intervention effects as hy-
pothesized for the PATHS to PAX versus control and the PAX
GBG versus control condition consisted of intervention x pretest
level interactions. This is typical in universal preventive interven-
tion trials as pointed out earlier, given those participants who
manifest the targeted risk behaviors are most likely to benefit from
the interventions (Greenberg & Abenavoli, 2016).



n or one of its allied publishers.

ghted by the American Psychological Associa

This document is copyri

°r and is not to be disseminated broadly.

This article is intended solely for the personal use of the individua

10 IALONGO ET AL.

With respect to the broader array of effects hypothesis and in
line with the explicit focus of PATHS on social competence and
emotion regulation, those PATHS to PAX condition students at the
lower end of the pretest distributions of these teacher-rated con-
structs had significantly higher scores on both at posttest relative to
their control condition counterparts. Moreover, on average,
PATHS to PAX condition students had significantly greater post-
test scores than control group students in terms of teacher-rated
readiness to learn and authority acceptance. These findings were
again confined to those PATHS to PAX and control students at the
lower end of the pretest distribution of these constructs. No such
effects were found for the PAX GBG alone versus control condi-
tion comparisons for any of these teacher-rated constructs. Finally,
the PATHS to PAX versus control group comparison yielded a
main effect, wherein the PATH to PAX condition’s independently
observed Total Problem Behavior score was significantly lower at
posttest than the control condition. Importantly, however, a PAX
GBG Alone x baseline level of observed off-task/aggressive/dis-
ruptive behavior was found, with those students at the upper end of
the distribution at baseline benefiting the most at posttest.

A number of potential moderators of intervention impact were
examined besides the intervention x pretest level of the outcomes
interactions. Among these potential moderators was age/grade
level. However, none of the intervention x grade level interactions
carried out reached conventional levels of significance. Impor-
tantly, the lack of statistically significant findings may have been
due to the fact that number of schools was not sufficient to provide
an adequately powered test of these interactions. Nevertheless,
grade level variation in intervention response was explored given
there have been no studies to date of variation in GBG and PATHS
intervention outcomes as a function of age and/or grade level. As
noted in the introductory section of this article, in line with the
concept of developmental cascades as reflected in Patterson and
colleagues’ (1992) model of the development of antisocial behav-
ior over the life-course, one might expect poorer response to
interventions targeting aggressive/coercive behavior in the late
elementary school years given it may become increasingly more
difficult to overcome the cumulative consequences of the history
of social transactions between children and their parents, teachers
and peers over time and across contexts (e.g., family, school, peer
group, and neighborhood; Masten & Cicchetti, 2010). Alterna-
tively, it may be the case that late elementary school students may
be more advanced in terms of their social-cognitive development
than their early elementary school counterparts and, as such, may
be more likely to comprehend and translate into action the PATHS
socioemotional learning concepts being taught to them. The ex-
ploratory analyses of grade level variation in intervention response
yielded evidence in support of the contention that aggressive/
disruptive/coercive behavior might prove more malleable in K-2
children than in children in Grades 3-5. Moreover, the finding that
PATHS to PAX teachers rated their Grades 3-5 students higher on
Readiness to Learn, Social Competence, and Emotion Regulation
than their control group counterparts, but not on Authority Accep-
tance, supports the contention that the grades 3-5 children may
have been more advanced in terms of social-cognitive develop-
ment and, in turn, better able to comprehend and internalize the
PATHS concepts. Importantly, like the intervention effects for the
sample as a whole, the size of the grade-level intervention effects
were small. Moreover, these results should be interpreted with

caution as the analyses were exploratory in nature. Future trials of
school-based universal interventions such as the PAX GBG and
PATHS should be adequately powered to test for variation in
intervention response as a function of age/grade level. The knowl-
edge obtained may serve to inform the next generation of preven-
tive interventions.

It is important to point out that the greater number of significant
effects found for the PATHS to PAX versus the PAX GBG alone
condition in terms of teacher-rated constructs may in part be due to
expectancy effects associated with the greater amount of training
and coaching in the PATHS to PAX condition. It is also important
to point out that all but one of the intervention outcomes was in the
expected direction. The lone exception was the PATHS to PAX
versus control contrast in terms of teacher-rated authority accep-
tance. As noted in the results section, two contrasting effects were
found. As hypothesized, those students at the low end of the
distribution of pretest levels of authority acceptance had signifi-
cantly higher scores at posttest than their control group counter-
parts. But those PATHS to PAX students with higher scores at
pretest had lower posttest scores than their control counterparts.
One possible explanation for this finding is regression to the mean.
Alternatively, as opposed to a statistical artifact, it may be that
PATHS to PAX teachers placed a greater focus over the school
year on those students exhibiting problems with authority accep-
tance at the beginning of the school year, which, in turn, resulted
in less attention to the better behaving students and, subsequently,
the decrease in their level of authority acceptance as measured at
posttest. However, this was not apparent for any of the other
teacher-rated constructs. Nor have there been similar findings
reported in the original randomized trials of the Good Behavior
Game using this same teacher rating of authority acceptance
(Dolan et al., 1993; Ialongo et al., 1999). The explanation for this
finding may have to await future trials of PATHS to PAX.

Despite the larger number of significant PATH to PAX inter-
vention effects relative to the PAX GBG alone, the contrasts
between the PATHS to PAX and PAX GBG alone conditions only
yielded significant differences for 2 comparisons, reflecting the
relatively modest intervention effect sizes found for both interven-
tion conditions. In previous randomized trials of the GBG (Dolan
et al.,, 1993; Ialongo et al., 1999), the effect sizes found were
modest as well. In large part, modest effect sizes are the rule rather
than the exception in universal preventive intervention trials,
given, as noted above, only those individuals who demonstrate
some level of risk will likely benefit from the interventions.

One factor that may explain the modest intervention effects
found in the present study is that the intervention condition teach-
ers and students were only exposed to the interventions for one
year. The reason for doing so was to ensure that a sufficient
number of schools could be included in the evaluation given
randomization was at the level of the school. Too few schools
would have jeopardized the generalizability of our results and
undermined statistical power. The trade-off, however, may have
been weaker intervention effects. This certainly may be the case
for PATHS given it is conceived as a pre-K to Grade 5 interven-
tion. That is, children are expected to complete 7 years of PATHS
lessons, given it is during this age span that key developmental
milestones in terms of emotion knowledge, self-regulation, and
social problem solving are typically achieved. As such, the size of
the effect for the PATHS to PAX condition may have been
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attenuated given students only received 1 year of PATHS lessons.
This same logic could be applied to the PAX GBG condition:
multiple years of exposure would have likely yielded larger effect
sizes.

Another possible explanation for the modest intervention effects
found in the present student for the PAX GBG and PATHS to PAX
was teacher level of implementation. Like in Ialongo et al. (1999),
there was considerable variation in the level of implementation
with respect to the number and minutes of games played. This
variation occurred despite the fact that the training and coaching
protocol reflected the “best practices” identified in the extant
literature on optimizing implementation of evidence-based inter-
ventions via training and coaching. These include (a) program
content based on a well-articulated theory of cause (e.g., Gottfred-
son, 1997), (b) program standardization, including manualized
intervention materials (e.g., Blakely et al., 1987), (c) provision of
training to implementers (e.g., Dusenbury, Brannigan, Falco, &
Hansen, 2003), (d) ongoing consultation to implementers
(Gorman-Smith, Beidel, Brown, Lochman, & Haaga, 2003); (e) a
training and consultation phase long enough to insure a thorough
and working knowledge of the core program principles and their
translation into practice (e.g., Rose & Church, 1998), and (f) a
process for monitoring of implementation which is linked to pro-
fessional development (Scott & Martinek, 2006).

Importantly, Domitrovich et al. (2015), utilizing the present
study sample of teachers, examined the predictors of the number
and minutes of the PAX games played. They found that teachers
who reported higher levels of emotional exhaustion and perceived
less of a fit between the game and their “teaching style” at pretest
played fewer games across the school year. None of the other
factors assessed at the teacher level including organizational
health, motivation to implement, openness to innovation, coach-
teacher alliance, administrator support or behavior management
self-efficacy were significantly related to the number of games
played. This was also the case for school level characteristics,
including school size and the number of children receiving free or
reduced lunch—a proxy for family income. However, not surpris-
ingly, Musci, Pas, Bradshaw, and Ialongo (2018) found that
classroom-levels of authority acceptance and emotional exhaustion
were significantly related at pretest, such that, the lower the
classroom-level of authority acceptance, the higher the level of
emotional exhaustion. Although Musci et al. were not able to draw
causal inferences, given authority acceptance and emotional ex-
haustion were assessed concurrently, this finding points to the need
for the assessment of classroom level of authority acceptance and
teacher emotional exhaustion early in the school year in order to
identify the teachers in need of additional help with managing
aggressive/disruptive behaviors in their classrooms.

As noted above, the Washington State Institute for Public Policy
(2017) reported that the GBG and PATHS both yielded in excess
of 60% return on investment in terms of intervention training,
coaching/mentoring, and material costs. The fact that only a hand-
ful of significant differences were found between the PAX GBG
Alone and PATHS to PAX in terms of student outcomes suggest
that combination of the GBG and PATHS may not be justified
from an economic standpoint. However, this does not take into
account the benefits of PATHS to PAX relative to the PAX GBG
Alone on teachers’ perception of self-efficacy and personal ac-
complishment as reported in Domitrovich et al. (2016). These

benefits may translate into fewer teachers leaving teaching for
other occupations and fewer working days lost due to work-stress
related health problems for those who remain in teaching. Unfor-
tunately, Domitrovich et al. (2016) do not report on such outcomes
and so the economic benefits of the combination of PATHS to
PAX relative to the PAX GBG or PATHS alone remain question-
able.

Limitations

With respect to study limitations, the size of the trial did result
in a number of trade-offs besides the 1-year length of the inter-
vention. These include the breadth, frequency, and duration of the
assessments. More frequent teacher ratings and classroom obser-
vations would have allowed a more reliable assessment of the
course of student behavior, particularly for low base rate events,
such as physical and verbal aggression. Longer term follow-up
would have also provided a test of the generalization of interven-
tion effects over time, whereas observations beyond the classroom,
including in the hallways and in the cafeteria, would have yielded
data relevant to the generalization of intervention effects across
multiple school contexts. Peer assessments would have provided
an additional and important method of determining intervention
effects with respect to social competence. In contrast to these
limitations, clear strengths of the present study include the ran-
domized design, the relatively large number of schools, teachers
and students, and the intensive teacher training and coaching
model employed.

Future Directions

In terms of future directions, follow-up of the study population
through adolescence and into young adulthood would allow us to
test the hypothesis that the effects of PATHS to PAX are more
enduring than the PAX GBG Alone. This hypothesis is consistent
with the more explicit focus on socioemotional learning and de-
velopment of problem solving and conflict resolution skills in
PATHS. Randomized trials of interventions targeting teacher
stress in order to improve teacher implementation of PATHS and
the PAX GBG would also be worth pursuing.

Importantly, we are in the midst of a study where we examine
the benefits of the integration of PATHS to PAX with an indicated
intervention component, the Incredible Years Child and Parent
program (Webster-Stratton & Reid, 2010) on student outcomes.
Such an approach would be consistent with the Metropolitan Area
Child Study (2002) Research Group’s findings, wherein the inte-
gration of universal and indicated teacher, student, and parent
intervention components in the participating elementary schools
produced the greatest benefit in terms of student social and behav-
ior outcomes. Our rationale for expecting an added benefit from
the combination of PATHS to PAX with an indicated and treat-
ment intervention is that the latter interventions are more likely to
be effective with the nonresponders to PATH to PAX. As noted
earlier, these nonresponders represent approximately 50% of the
most aggressive/disruptive students in the classroom as found in
Petras et al. (2008, 2011). We also hypothesize that the improve-
ment in the behavior of the nonresponders via the indicated or
treatment intervention will increase teacher perception of the ef-
fectiveness of PATHS to PAX, which should lead to lower levels
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of emotional exhaustion and increased PATHS to PAX implemen-
tation. This increased implementation should then result in im-
proved student outcomes overall, not just for the nonresponders.

Of course, the scalability of such combinations of universal and
indicated interventions is an important question, let alone each
intervention on its own. In this regard, it is important to point out
that both the PAX GBG and PATHS are now currently in use in
school systems across the US, Canada and in at least 8§ European
and 2 Asian countries. That said, as is the case in K-12 instruction
(Castles, Rastle, & Nation, 2018), mental health services (Becker,
Smith, & Jensen-Doss, 2013), and medical care (Hisham, Ng,
Liew, Hamzah, & Ho, 2016), the use of evidence-based practices
such as the GBG and PATHS appears to be the exception as
opposed to the rule. One barrier to wider dissemination and im-
plementation of evidence-based practices in the fields of educa-
tion, mental health, and medicine is a cost-effective method to
train and mentor large numbers of teachers and providers in such
practices. Importantly, Becker at al. (2014) offer preliminary evi-
dence of the effectiveness of training K-5 teachers in the PAX
GBG and PATHS via online methods. More specifically, teachers
implemented the PAX GBG and PATHS at the same levels of
frequency and quality regardless of whether they participated in an
online or in person training. A larger scale study, which also
includes online mentoring/coaching and the measurement of stu-
dent outcomes, is necessary to confirm and extend Becker, Boh-
nenkamp, Domitrovich, Keperling, and Ialongo’s (2014) findings.
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