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Examining the Role of Implementation Quality
in School-Based Prevention Using
the PATHS Curriculum

Chi-Ming Kam,! Mark T. Greenberg,’-3 and Carla T. Walls?

In order for empirically validated school-based prevention programs to “go to scale,” it is
important to understand the processes underlying program dissemination. Data collected
in effectiveness trials, especially those measuring the quality of program implementation
and administrative support, are valuable in explicating important factors influencing im-
plementation. This study describes findings regarding quality of implementation in a recent
effectiveness trial conducted in a high-risk, American urban community. This delinquency
prevention trial is a locally owned intervention, which used the Promoting Alternative
THinking Skills Curriculum as its major program component. The intervention involved
350 first graders in 6 inner-city public schools. Three schools implemented the intervention
and the other 3 were comparison schools from the same school district. Although intervention
effects were not found for all the intervention schools, the intervention was effective in
improving children’s emotional competence and reducing their aggression in schools which
effectively supported the intervention. This study, utilizing data from the 3 intervention
schools (13 classrooms and 164 students), suggested that 2 factors contributed to the success of
the intervention: (a) adequate support from school principals and (b) high degree of classroom
implementation by teachers. These findings are discussed in light of the theory-driven models
in program evaluation that emphasized the importance of the multiple factors influencing the
implementation of school-based interventions.

KEY WORDS: school-based prevention; principal leadership;implementation quality; effectiveness trial;

social-emotional learning.

INTRODUCTION

Thanks to the efforts of a growing commu-
nity of prevention scientists, our knowledge base in
prevention has been growing steadily in the past
two decades. There is now a fair collection of em-
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pirically validated, school-based prevention programs
that can reduce children’s risks for substance use,
mental disorders, and delinquency (Catalano et al.,
1998; Drug Strategies, 1996, 1998; Durlak & Wells,
1998; Greenberg et al., 1999). The efficacy of these
interventions has been established in carefully de-
signed prevention trials that were evaluated under
well-controlled conditions. These efficacy trials have
high internal validity, but are relatively low in ex-
ternal validity, for example, actual utilization under
“normal” community conditions. A next step in the
understanding of preventive interventions is to care-
fully examine their use under typical conditions of
community ownership, often termed “effectiveness”
trials (Institute of Medicine, 1994). Such research s es-
sential to understanding the optimal local conditions
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and training systems necessary for broad and effective
program dissemination (Durlak, 1998; Rogers, 1995;
Zins et al., 2000).

In a report on implementation research,
Greenberg et al. (2000) urged participants in pre-
vention research to take action to advance our
understanding of the program dissemination pro-
cess. Durlak (1997) reported that less than 5% of
over 1,200 published prevention studies provide data
on program implementation. A second study of
school-based intervention found that only 14.9% sys-
tematically measured and reported levels of treat-
ment integrity (Gresham et al., 1993). In a recent
study of 34 effective prevention programs, only 21 %
examined whether quality of implementation was
related to outcomes (Domitrovich & Greenberg,
2000).

As these reviews indicate, the majority of pub-
lished preventive intervention trials have been con-
ducted with little or no reported implementation in-
formation. However, a growing number of prevention
programs, particularly in the substance abuse field,
have monitored implementation. The results of these
studies have shown that variability in the quality of im-
plementation is related to program outcomes (Dane
& Schneider, 1998). Prevention science has evolved
to the point where understanding the implementation
process and the factors that support it is essential to
the field’s continued growth (Mihalic, 2001).

Of central importance to school-based program
implementation is the support and leadership of the
school principal. There is along line of research on the
role of principals in improving their schools’ climate
and outcomes for children. Although, Cubberly’s ad-
monition 80 years ago “as is the principal, so is the
school” (Cubberly, 1929) does not capture the com-
plexity of current research, it is clear that principal in-
structional leadership influences both school climate
and student outcomes (Hallinger & Heck, 1996). De-
spite the limitations of the current research on princi-
pal leadership, it appears that both principal stability
and leadership qualities are especially important in
impacting student outcomes in low-SES, urban, ele-
mentary schools (Andrews & Sober, 1987; Rowan &
Denk, 1984). Fullan ef al. (1980) found that principal
leadership impacted all aspects of the implementa-
tion process from entry through maintenance of in-
novation. Despite these findings, there is still a lack of
clarity regarding how to define instructional leader-
ship. It is clear that the behaviors that constitute prin-
cipal leadership are multidimensional (Deal, 1986)
and their impact will vary depending on the school
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context and instructional model (Bossert et al., 1982;
Leithwood & Duke, 1999).

Interestingly, there has been little examination of
the role of principal leadership in the implementation
of prevention programs, in spite of its regular discus-
sion in the practice literature (Elias ef al., 2000; Pentz
& Trebow, 1985; Sarason, 1982; Weissberg & Elias,
1993). In the only quantitative study of specific pro-
gramming, Rohrbach et al. examined the implementa-
tion and diffusion of a psychosocial-based substance
abuse prevention program for fifth graders (Rohrbach
et al., 1993). They found that both teacher factors
(years of experience, enthusiasm, and preparedness)
and the degree of principal support influence main-
tenance and quality of implementation. Gottfredson
et al. provides a rich case study of how principal lead-
ership strongly impacted the quality of a comprehen-
sive middle-school prevention program (Gottfredson
et al., 1997). In the National Study of Delinquency
Prevention in Schools, Gottfredson and Gottfredson
(2002) found that the level of principal support pre-
dicted both the quality of methods and the amount of
programming of best practices in prevention.

Although there has been little examination of the
effects of principal leadership on outcomes of pre-
ventive interventions, the quality of implementation
by teachers and program staff has been examined in
numerous trials. The findings generally indicate that
the quality of implementation has significant impacts
on individual differences in child outcomes (Blakely
et al., 1987; Botvin et al., 1990, 1995; Connell et al.,
1985; Hansen et al., 1989; Pentz et al., 1990; Rohrbach
etal.,1993; Taggart et al., 1990; Tricker & Davis, 1988).

The limited attention to issues of implementation
in prevention trials is not due to a lack of research on
the more general topic of implementation of change
in education (Hall & Hord, 1987; Hall & Loucks,
1977). In this paper, we report the first-year results
of a delinquency prevention project. The project’s
evaluation provides an opportunity to study how an
empirically validated school-based prevention, the
PATHS Curriculum, was implemented in a local com-
munity setting and how quality of implementation im-
pacts child outcomes. The PATHS (Promoting Alter-
native THinking Strategies) Curriculum (Kusché &
Greenberg, 1994) has been shown to be effective
in reducing aggression and promoting social compe-
tence of elementary school-age children in both urban
and rural contexts (Conduct Problems Prevention Re-
search Group, 1999; Greenbergetal.,1995; Greenberg
& Kusché, 1998). It is one of the 10 Blueprint for Vi-
olence Prevention Programs (Elliot, 1998).
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Given the importance of principal leadership,
we hypothesized that it would impact the effective-
ness of school-based intervention. Similarly we hy-
pothesized that the quality of teacher implementa-
tion of intervention would also impact child outcomes.
Finally, we examined whether the interactive impact
of the combination of principals’ support for the pro-
gram and the quality of classroom implementation
would add further explanatory power.

METHOD
Sample and Research Design

The program evaluation utilizes a quasi-
experimental matched-group design. Random assign-
ment of intervention was infeasible because the local
funding source required that schools in neighbor-
hoods that had the riskiest profile should receive
the intervention. The sample in the overall interven-
tion consisted of 350 first graders (47.14% males,
79.42% African American) in six elementary schools
in Harrisburg, Pennsylvania. Three of the schools re-
ceived the intervention and three other schools served
as comparison. This implementation study focuses on
the 13 intervention classrooms with 164 students.

All the participating schools serve neighbor-
hoods with very high rates of poverty and crime.
About 85% of the children from these schools came
from low-income families (as indexed by participation
in the free lunch program). More than 65% of the
students in the participating schools performed be-
low the 30th national percentile in reading and math-
ematics. Risk and needs assessment conducted by
the Dauphin County Communities That Care (CTC)
found that children living in the area were at high risk
to delinquency. In addition, because of the high family
mobility and school district reorganizations, student
mobility averaged approximately 35-40% during the
1999 school year.

Project Initiation and Leadership

The local CTC secured program funding from
the state government. They contracted with a local
psychological consultation agency to coordinate the
program implementation in targeted elementary
schools in the Harrisburg school district. Teachers re-
ceived training from the program developers in two
1-day workshops held on Saturdays approximately
6 weeks apart. Additional support for implementing
the PATHS Curriculum was provided by an on-site
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PATHS coordinator employed by the local consul-
tation agency. The support included a weekly visit by
the coordinator to PATHS classrooms and continuous
consultation with the teachers, and logistic/materials
support. The PATHS coordinator met with the school
building principals on a monthly basis; principals were
also strongly encouraged to attend workshop train-
ing, but they attended only brief portions of the
2-day training. The PATHS coordinator received, as
needed, ongoing consultation from the program de-
velopers. The first year intervention is briefer than a
“standard” implementation of the PATHS Curricu-
lum. Because of the timing of funding, the curriculum
was taught for only 4 months, from January to April,
as compared to a full school year.

While the PATHS Curriculum is the major com-
ponent of the intervention, the Dauphin County
project also had a second component of intervention
provided by the Big Brothers and Big Sisters in the
area (Tierney et al., 1995). The latter provided men-
toring to 14 students in the intervention schools who
teachers identified to have special needs.

Measures
Measure of Student Outcomes

Trained research staff interviewed teachers at
both the pre- and post-intervention period regard-
ing students’ classroom behaviors using a 31-item
Teacher Social Competence Rating Scale (Kam &
Greenberg, 1998). Student behaviors in school were
rated on a 6-point scale from 0to 5 (0 = Almost Never;
5 = Almost Always). Factor analysis conducted on the
scale indicated four factors. These four factors corre-
spond to four types of children’s behaviors and skills:
aggression, dysregulated behaviors, attentional con-
trol, and social-emotional competence. A composite
score for each subscale was used as the outcome mea-
sure of the intervention.

Measures of Quality of Implementation
and Principal Support

Quality of Program Implementation in Class-
rooms. Observational ratings of the PATHS class-
rooms were made monthly by the local PATHS Coor-
dinator. Two aspects of classroom environment and
implementation quality were rated on a scale from
1 to 4 (from low to high quality of implementation).
Two of these ratings were examined in this study: (1)
How well are PATHS concepts and skills taught by
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the teacher? (2) How well is the teacher generalizing
PATHS skills across the school day? Because of their
high intercorrelation, averaged ratings over 4-month
implementation were used. Preliminary analysis indi-
cated that the two measures were highly correlated
(r = 0.98), and thus a single, combined score assessed
the quality of classroom implementation.

Principal Support. The PATHS Coordinator and
her supervisor were asked to independently rate prin-
cipal support for the implementation of PATHS. Two
measures were used in the study: (1) Quality of prin-
cipal support for PATHS, and (2) Quality of support
for the PATHS technical assistance team (PATHS Co-
ordinator and Supervisor). For both measures, a scale
from 1 (Not supportive at all) to 4 (Very supportive)
was used. The first rating measures the extent princi-
pals showed support in general for the intervention. It
is the impression the PATHS coordinator and her su-
pervisor got from their personal interactions with the
principals and their observation of the support teach-
ers got from their principals. A high rating would indi-
cate that the principal sees PATHS as part of the cen-
tral mission of the school, supports staff effectively,
speaks positively about PATHS with staff, and has
visible and uses PATHS materials in the office. The
second measure is more specific and represents the re-
lationship the PATHS coordinator and her team had
with the principal. A low score would include not wel-
coming the coordinator or assisting the coordinator
in becoming part of the school culture. A high score
is given for a principal who develops a true collab-
oration with the technical assistance team and treats
the PATHS coordinator as an essential component for
building success.

As these two measures of principal support cor-
related highly with each other (r = 0.99). The two
ratings were combined and treated as an ordinal vari-
able with three levels that corresponded to the levels
of principal support in the three intervention schools
(High, Medium, and Low).

RESULTS

There was no significant main intervention effect
for the teacher-reported outcome measures. Pairwise
comparisons suggested that the impact of the inter-
vention differs from school to school (see Table 1).
As shown in the following results, the school differ-
ences can partly be attributable to the difference in
the quality of implementation and principal support
in the three schools.
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Table 1. Comparisons Between Outcome Changes in Individual
Intervention School and the Average Mean Outcome Changes
of Comparison Schools (n = 350)

Means SD

Difference in adjusted mean

change in aggression

School 1 vs. avg. control —-0.27  0.102*

School 2 vs. avg. control —-0.16 0.132

School 3 vs. avg. control —0.44  0.109
Difference in adjusted mean

change in dysregulated behaviors

School 1 vs. avg. control —-0.19 0.115

School 2 vs. avg. control —0.03 0.149

School 3 vs. avg. control —-0.24  0.123*
Difference in adjusted mean

change in socio—emotional competence

School 1 vs. avg. control 029 0.123*

School 2 vs. avg. control 0.00 0.159

School 3 vs. avg. control 0.67  0.132%
Difference in adjusted mean

change in attentional control

School 1 vs. avg. control 0.09 0.124

School 2 vs. avg. control 025 0.161

School 3 vs. avg. control 0.02 0.133

Note. All estimated mean differences were controlled for baseline
aggression levels.
*p < .05.%*p < .01. **p < .0005.

Analyses of the Relation Between Implementation
and Outcome

Model of Analyses

Analysis of covariance was used to analyze
each outcome separately. Baseline measure of the
outcome was entered into the regression as well
as the two dummy variables representing principal
support. The classroom implementation measure
was included as a continuous variable, as well as
interaction terms between principal support and
implementation. Planned comparisons were made
on the predicted changes in classrooms that have
high and low degree of implementation (the 75th and
25th percentile), but had different levels of principal
support.

Findings Regarding Implementation

There was no significant main effect for im-
plementation quality in predicting any of the four
outcomes. On the other hand, significant main ef-
fects were found for principal support. In ad-
dition, significant interaction effects were found
between the effects of principal support and
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implementation in the changes in all four do-
mains: Aggression (F[3, 157] = 3.69, p = .01); behav-
ior dysregulation (F[3, 157] = 4.62, p < .005); social-
emotional competence (F[3,157] =2.52, p < .06);
on-task behaviors (F[3,157] = 3.44, p = .01). Such
results indicated that the effects of implementation
work differently in schools with different degrees
of principal support. Simple effects tests were con-
ducted to compare the predicted change in student
behaviors in the three schools under different con-
ditions of implementation quality. The results indi-
cated that when both the quality of implementation
was high and principal support was high, stu-
dents showed significantly greater reductions in ag-
gression and behavioral dysregulation, and signifi-
cant increases in emotional competence, when com-
pared to students in the school with the lowest
principal support. No difference was found in the
change in students’ on-task behaviors. Similarly sig-
nificant, but weaker differences on the same stu-
dent outcomes were also shown when the school
with the lowest principal support was compared
to the average of the two schools that had higher
principal support. When the implementation qual-
ity was low, no significant difference was found
to exist among the three schools (see Fig. 1 and
Table 2).

Table 2. Differences in the Outcome Changes Between the School
With Highest Principal Support and the School With Lowest
Principal Support*? (n = 164)

Quality of implementation

High Low

Mean SD Mean SD

Decrease in Aggression® 035  0.175 0.17 0.525

Decrease in Behavior 0.37* 0.175 —-040 0.532
Dysregulation®

Increase in Socioemotional 0.41* 0.174 —0.75 0.545
Competence!

Increase in Attentional 0.01 0.195 —-045 0.591
Control¢

“All estimated means were controlled for the baseline of corre-
sponding outcome variables.

®Outcome changes in school with highest support minus outcome
changes in school with lowest support.

“Positive values indicate that students in school with higher support
had larger decrease in aggression and behavior dysregulation. The
opposite is true for negative values.

4Positive values indicate that students in school with higher support
had larger increase in socioemotional competence and attentional
control. The opposite is true for negative values.

*p < .05.
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DISCUSSION

This study of a local dissemination of the PATHS
Curriculum to a group of inner-city public schools
demonstrated the importance and complex nature
of implementation quality in school-based preven-
tion. Both the supports from the principals and the
quality of teacher implementation at the classroom
level were critical factors in determining the success
of the program dissemination on child outcomes. In
our study, significant intervention effects were only
found in those settings where both principal support
and implementation quality was high; that is, neither
high implementation quality nor high principal sup-
port by itself predicted intervention effectiveness.

These results point to the need to study multi-
ple facets of the implementation process, including
dosage, quality of delivery, and the quality of insti-
tutional leadership and support. Previous implemen-
tation studies have usually examined single facets of
implementation and have failed to look at the inter-
relationship among multiple facets of implementation
(Greenberg et al., 2000).

The literature on leadership in educational re-
search suggests that principal support can be an im-
portant factor in the success of curricular innovation
(Hallinger & Heck, 1996; Leithwood & Duke, 1999).
It is not surprising that we found that the effects of
the program partly depended on whether school prin-
cipals were supportive of the implementation of the
program. What is informative is that we found that
the intervention is only effective in school with both
high principal support and high quality of implemen-
tation. When principal support is low, high quality of
implementation in the classroom did not guarantee
that the intervention would work.

Further research is needed to elucidate why that
is the case, as our measure of principal support was
ratings made by the PATHS coordinator and we did
not have direct measures on school context in this
study. There are numerous, possibly interactive pos-
sibilities that might explain this “black box” finding.
One factor may be whether principals allocated suf-
ficient resources and/or rewards to teachers to bring
the full impact of the program to their students. A
second reason could be that principals may be crucial
in providing an environment for the generalization
of skills learned in PATHS outside the classroom. If
the school, as a whole, does not provide the environ-
ment for practising the socioemotional skills students
learned in their classroom, the effect of the interven-
tion will be diminished. It is well known that principals



60

Behavioral
Aggression

Dysregulation
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Socio-Emotional

Competence Attentional Control

0.8

0.6

0.4

0.2

Predicted Changes in Student Behaviors

O Low Principal Support

M High Principal Support

Types of Outcome Measures

Fig. 1. Predicted changes of student behaviors when implementation quality was high.

who are effective leaders promote positive social cli-
mates that reinforce norms for behavior throughout
the building. In addition, there is a need for further
exploration of the ways in which principal’s vision
and action influence implementation and sustainabil-
ity. There are numerous models for the assessment of
the components of principal leadership (Deal, 1986;
Greenfield, 1986; Heck et al, 1990) and numerous

measures of organizational climate as assessed by staff
regarding principal behavior (Hoy et al., 1991). Such
models should be applied in future projects to bet-
ter understand the process by which principal activity
supports prevention programming.

We agree with other researchers that mental
health and substance abuse prevention programs
are unlikely to be effectively implemented and
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maintained without forward planning on a school
and/or district-wide basis (Weissberg & Elias, 1993).
Principals can be very helpful in providing teach-
ers with positive incentives for using a prevention
program (e.g., verbal encouragement, clock or credit
hours for meetings, and time for curriculum replica-
tion, etc.) and are important liaisons in promoting a
positive attitude towards the program among parents
and the larger community (e.g., with parent orien-
tation meetings, contacts with public officials, etc.).
In addition, coordination between classroom teach-
ers and other personnel can be facilitated by an ac-
tive, pro-intervention administration (e.g., encourag-
ing discussions during staff meetings, coordinating
with parent educators and school psychologists, etc.).
Changes in students’ behaviors can also be noted and
positively reinforced by administrators, both privately
(e.g., during chance observations) and publicly (e.g.,
at school assemblies).

It is unclear why teacher quality of implemen-
tation, alone, did not predict changes in student be-
havior as it had in a previous study (Conduct Prob-
lems Prevention Research Group, 1999). It is likely
that the poor climate of these schools as observed by
our staff might account for the fact that principal be-
havior was also necessary to impact student change.
This observed poor, albeit chaotic climate was due to
a number of changes including rapid turnover in su-
perintendents, principal instability, and extremely low
student achievement that led the state to take over the
school district in the next school year. There may be
other, more proximal unmeasured factors that might
predict quality of teacher implementation including
teacher personality, self-efficacy, and attitudes toward
change (Hopkins, 1990; McKibbin & Joyce, 1980),
teacher experience, and adaptation to curriculum in-
novation (Hall & Hord, 1987; Horsley & Horsley-
Loucks, 1998). In addition, teachers who believe in
the importance and effectiveness of prevention would
be more likely to implement the program.

The quantitative findings in this study support
our clinical experience that there are several impor-
tant dimensions in the implementation, and imple-
mentation support system that can affect the prob-
ability of effective program implementation (Chen,
1990, 1998; Greenberg et al.,2000). First, the readiness
of the schools to implement the intervention is im-
portant. Our study indicates that obtaining principal
support for the program is essential because princi-
pal leadership partially determines whether teachers’
efforts in program implementation were supported.
Second, the provision of ongoing technical support
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and mentoring to principals and teachers dramati-
cally changes the nature of implementation. By pro-
viding high-quality and continuous technical support,
projects can better maintain quality control over how
the program is implemented in schools and deal with
implementation challenges in a timely manner. In
this effectiveness trial, weekly technical support was
provided by a PATHS coordinator to teachers and
principals. Although this provides additional costs
for program implementation and requires additional
pre-implementation planning, without such support,
it is unlikely that fidelity would have been main-
tained. The third important factor that could influ-
ence the success of implementation is the long-term
institutional commitment from the schools and the
school district. This project is planned to implement
PATHS for four continuous grades. However, a com-
plete change of principals, a complete change in dis-
trict administrators, and a state takeover of the school
district create major challenges in the provision of
ongoing support and institutional commitment. Later
reports will examine how these factors influence long-
term outcomes for students.
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