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Abstract Previous research has demonstrated the impor-
tance of a variety of factors on the implementation of
school-based prevention programs, specifically character-
istics of program providers, program structure, school
climate, and school and community structure. The current
study expands this research by examining the potential
relationships between all of these factors and implementa-
tion quality in a series of multilevel models. Using data
from a nationally representative sample of 3,730 program
providers surveyed in 544 schools, it was found that
program structure characteristics were of greater importance
in the prediction of high quality implementation than were
characteristics of the program providers, school climate,
and school and community structure. Implications of these
findings are discussed.
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The focus of school-based prevention research in recent
decades has been directed at identifying and replicating
evidence-based programs that promote the general welfare
of the student population. While many studies ultimately
conclude that problem behavior, delinquency, and drug use

can be reduced by school-based interventions (Botvin 1990;
Botvin et al. 1995a, b; Catalano et al. 1998; Ennett et al.
1994; Gottfredson 2001; Gottfredson et al. 2002; Hawkins
et al. 1995; Lipsey 1992; Lipsey and Derzon 1998; Tobler
1992; Wilson et al. 2003), considerable research has also
documented the difficulties of achieving high quality
implementation of these effective programs (Gottfredson
et al. 2000; Gottfredson and Gottfredson 2002; Mihalic et
al. 2008; Payne et al. 2006; Payne 2009; Rohrbach et al.
1993, 2006). Implementation quality, or how well an
innovation is carried out in practice, has been an increas-
ingly important topic to researchers since the 1970s (Fullan
and Pomfret 1977). Real world application of interventions
proven successful in research settings has been met with
numerous obstacles, leading to varying degrees of imple-
mentation quality among these programs. Armed with the
knowledge that poor implementation leads to lower
program effectiveness (Battistich et al. 1996; Botvin et al.
1989a, b, 1990, 1995; Gottfredson et al. 1993, 1996;
Nunnery et al. 1997; Silivia and Thorne 1997; Smith et al.
1997), scientists have been stressing the importance of
evidence based implementation practices within the pre-
vention community (Botvin 2003; National Institute on
Drug Abuse 2003; Zins et al. 2000).

Although program implementation is an incredibly
complex issue (Rohrbach et al. 2006), research has begun
to identify factors that influence implementation. Despite
the empirical literature documenting a number of influential
factors at both the individual and school level, no known
study has examined these factors in a multilevel model.
This means, therefore, that predictors’ effects on imple-
mentation quality have yet to be fully and accurately
estimated. In this study, four categories of such predictors
are explored in multilevel models, with each predictor
measured at the appropriate level: Program provider and
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program structure characteristics are measured at the
program level while school climate and school and
community structural characteristics are measured at the
school level.

Program Level Predictors of Implementation Quality

Program Provider Characteristics

At the foundation of school-based interventions are the
personnel who administer such programs. It is logical,
therefore, to think that implementation is highly dependent
upon program providers and that characteristics of these
providers may influence implementation in a number of ways.
First, implementation quality is said to increase when
providers are motivated to implement the program (Rohrbach
et al. 2006), have a positive attitude toward the program
(Rohrbach et al. 2006), are comfortable with the content and
delivery method (Brink et al. 1995; Rohrbach et al. 1996),
and have a strong self-efficacy for implementation (Gingiss
et al. 2006; Hunter et al. 2001; McCormick et al. 1995;
Parcel et al. 1995; Rohrbach et al. 1993). In addition,
program providers displaying a nonauthoritarian style, strong
group leadership skills, good overall teaching skills, and a
sense of conscientiousness may achieve higher quality
implementation (Gingiss et al. 2006; Tobler 2000; Young et
al. 1990). Finally, the background of the provider, such as
their experience in implementation and leadership, may also
play a role (Glasgow et al. 2003; Rohrbach et al. 2006).
Taken together, higher quality implementation intuitively
follows these characteristics, as an innovation would most
aptly be carried out by someone who is positive, knowl-
edgeable, experienced, and feels as if he or she could make a
difference.

Program Structure Characteristics

The structure of the intervention itself, such as program
training and planning, has also been found to influence its
implementation. For instance, programs chosen as a result
of a local planning process are likely to be better
implemented (Payne et al. 2006; Payne 2009). This
provides for participation in decision making and includes
having school insiders initiate program selection rather than
having a program forced on the school by district personnel
or other outsiders, and having these insiders examine many
information sources before choosing a specific program.
These steps make it more likely that school insiders feel a
personal connection to the program and a sense of “buy-in”
(Bernd 1992; Boyd 1992; Gottfredson and Gottfredson
2002; Stoll and Fink 1996). Related to this, programs that

are integrated into normal school operations display higher
implementation quality (Bosworth et al. 1999; Gottfredson
and Gottfredson 2002; Jaycox et al. 2006; Mihalic et al.
2008; Payne et al. 2006; Payne 2009), by affecting how
enthusiastic and widespread the adoption of the program is
in the school.

In addition, programs that include a good amount of
high quality training, such as the use of behavioral
modeling delivery methods and follow-up training,
coaching, or ongoing program consultation (Goldstein
and Sorcher 1973; Joyce and Showers 2002), are more
likely to be effectively implemented. These elements
reduce the amount of content deviation by program
personnel, thus ensuring greater fidelity to program
content (Ennett et al. 2003; Gottfredson and Gottfredson
2002; Payne et al. 2006; Payne 2009). Supervision of
implementation is also an important component of
program structure, such that it provides direction, coach-
ing, and corrective feedback for provider behavior and can
encourage striving for superior performance when it is
linked with social or other rewards (Gottfredson and
Gottfredson 2002).

Finally, one of the most important program character-
istics is standardization. Materials such as manuals and
handouts can provide structure and make deviation from
intended content less likely (Gottfredson and Gottfredson
2002). Research confirms that standardized programs
experience higher quality implementation (Gottfredson
and Gottfredson 2002; Mihalic et al. 2008; Payne et al.
2006; Payne 2009; Rohrbach et al. 1993, 2006), thus
demonstrating the link between program fidelity and overall
effectiveness. It is also likely that many of these character-
istics are related to each other. For instance, schools which
engage in a local planning process are more likely to use
standardized programs (Payne et al. 2006).

School Level Predictors of Implementation Quality

While programs and providers may exhibit characteristics
conducive to high quality implementation, the absence of
certain elements in the overall school environment has been
shown to lower program quality. When factors such as
principal support and organizational capacity are lacking at
the school level, overall program effectiveness suffers
(Kam et al. 2003).

School Climate

Aspects of the school climate, such as organizational
capacity and principal support, also influence program
implementation. Organizational capacity, or the ability of a
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school to implement a given program, is indicated by factors
such as staff morale and positive communication between
administrators and staff (Gottfredson and Gottfredson 2002).
Not surprisingly, those suffering from low levels of these
indicators have difficulty implementing programs, garner-
ing community and administrative support, and projecting a
competent image to the community (Berman and
McLaughlin 1978; Ennett et al. 2003; Gottfredson and
Gottfredson 2002; Gottfredson et al. 1996). Research has
established that schools with greater organizational capacity
are able to implement programs at a higher quality (Bosworth
et al. 1999; Elliot and Mihalic 2004; Ennett et al. 2003;
Fullan 1992; Gottfredson and Gottfredson 2002; Jaycox et
al. 2006; McLaughlin 1990; Mihalic et al. 2008; Olds 2002;
Payne et al. 2006; Payne 2009; Rohrbach et al. 2006;
Schoenwald and Hoagwood 2001; Sobeck et al. 2006; Stoll
and Fink 1996). This is not surprising: Given an increase in
good administrative communication and staff morale, one
would expect more positive results stemming from a positive
environment.

Due to the administrative power and gatekeeper function
of the position, the principal provides local legitimacy to
the innovation (Berman and McLaughlin 1978) and can
significantly impact implementation (Botvin et al. 1990,
1995a, b; Rohrbach et al. 1993). Of utmost importance is
the presence of principal support that aids school personnel
in creating an environment rich for program success (Berman
and McLaughlin 1978; Gottfredson and Gottfredson 2002).
Supportive principals have a general positive feeling toward
the program and help the program run smoothly in the
school, rather than acting indifferently or even creating
obstacles to implementation. Schools with stronger principal
support for interventions are far more likely to implement
these programs with higher quality (Berends et al. 2002;
Farrell et al. 2001; Fullan 1991, 1992; Gager and Elias 1997;
Kam et al. 2003; Kegler et al. 1998; Payne et al. 2006; Payne
2009; Petersilia 1990; Rohrbach et al. 1993; Smith et al.
1993).

School and Community Structural Factors

Although less research has focused on structural factors,
certain characteristics of the school and the surrounding
community have also been found to influence implementa-
tion quality. Stability in terms of resources and personnel is
positively associated with the quality of implementation
(Fullan 1992; Gottfredson and Gottfredson 2002; Payne et
al. 2006; Payne 2009), as is school size and urbanicity, such
that larger urban schools demonstrate greater levels of
program use (Payne et al. 2006; Payne 2009). Other
structural characteristics, such as grade level and commu-
nity poverty, have an indirect effect through certain school

climate factors, such as organizational capacity and principal
support (Payne et al. 2006; Payne 2009). Even district and
state policies have been shown to affect programs, serving
to both insulate and isolate school reform in various ways
(Boerm et al. 2007; Bosworth et al. 1999; Walker 2004).

The Current Study

While previous research has laid a firm foundation on
which to stand, it does suffer from some limitations.
Numerous researchers have documented the impact of
program provider factors on implementation quality but
fail to take school factors into account (Hunter et al. 2001;
McCormick et al. 1995; Parcel et al. 1995; Tobler 2000;
Young et al. 1990). Conversely, many studies have
examined school characteristics without including charac-
teristics of the provider (Bosworth et al. 1999; Botvin et al.
1990, 1995a, b; Gottfredson and Gottfredson 2002; Jaycox
et al. 2006; Kam et al. 2003; Kegler et al. 1998; Mihalic et
al. 2008; Payne et al. 2006; Payne 2009; Petersilia 1990;
Smith et al. 1993). Finally, those studies that do examine
several factors from each of the above categories do so
without multilevel modeling techniques (Berman and
McLaughlin 1978; Brink et al. 1995; Gingiss et al. 2006;
McCormick et al. 1995; Rohrbach et al. 1993, 2006),
thereby not estimating the predictors’ effects on implemen-
tation quality as accurately as possible (Raudenbush et al.
2004). In the current study, we seek to improve this
situation by examining multilevel models that include
factors from all four of the categories discussed above;
thus, the impact of program provider characteristics,
program structure characteristics, school climate factors,
and school and community structure factors on implemen-
tation quality will be studied with each predictor measured
at the appropriate level.

Methods

The National Study of Delinquency Prevention in Schools

The National Study of Delinquency Prevention in Schools
(Gottfredson et al. 2000) examined factors related to the
successful implementation of school-based prevention pro-
grams, practices, and policies that sought to improve school
safety and/or prevent or manage a variety of problem
behaviors, including criminal activity, substance use,
dropout, truancy, tardiness, classroom or school misbehav-
ior, and risky sexual behavior. As a preliminary step in the
original study, examples of prevention and intervention
models used in schools were collected and classified to
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develop a comprehensive list of prevention activities and
strategies.1 The original researchers started with a proba-
bility sample of 1,287 public, private, and Catholic schools,
and attempted to survey principals, teachers, students, and
program providers in each school. Of the 1,287 schools
included in the original study, 66% (N=848) of the
principals responded to the Principal Questionnaire Phase
One survey. Of the 848 schools who responded in Phase
One, 75% (N=635) returned the Principal Questionnaire
Phase Two and 65% (N=555) returned at least one Activity
Coordinator Questionnaire. Within these schools, the
average program provider response rate was 83% (N=
3,730 providers). In addition, 310 schools (37%) partici-
pated in the Student Questionnaire and 403 schools (48%)
participated in the Teacher Questionnaire; within these
schools, the average student and teacher response rates
were both 75% (N=17,260 students and 14,183 teachers).2

When correlations between school characteristics and
survey participation were run, it was found that schools
located in small towns or rural areas were significantly
more likely to have participated, while those located in
communities with more female-headed households with
children, a greater proportion of urban population, and
more households that received public assistance were less

likely. In addition, high schools participated less often than
other schools. Implications of this non-random attrition will
be addressed in the Discussion section.

The Current Study Design

Drawing from the list developed by the original researchers,
we focus on categories of prevention practices that have a
clearly defined strategy towards addressing deviance. These
include prevention curriculum or instruction; behavioral
programming or behavior modification; counseling, psy-
chological, or therapeutic activity; mentoring, tutoring, or
job apprenticeship; improvements to instructional practices
or methods; improvements to classroom organization and
management practices; activities to change or maintain
culture, climate, or norms; intergroup relations and school–
community interaction; interventions involving a school
planning structure or process to manage change; and youth
participation in school discipline.

In this study, we use data from four surveys: Principal
Questionnaire Phase One, administered in 1997; and
Principal Questionnaire Phase Two (which asks different
questions from Phase One), Activity Coordinator Question-
naire, and Teacher Questionnaire, administered in 1998.
The Activity Coordinator Questionnaire was completed by
the program providers (the personnel responsible for
implementing and maintaining interventions) and differed
depending on the type of program for which the provider
was surveyed. More detail on these surveys can be seen in
Gottfredson et al. (2000). Of the 848 schools who
responded in Phase One, the 293 schools that did not
return the Activity Coordinator Questionnaire were exclud-
ed from our sample. In addition, nine schools were
excluded because the Activity Coordinator Questionnaire
indicated they no longer had the sampled program(s) and
two schools were excluded because they did not have data
on the indicators of implementation quality. Therefore, the
final sample for the current study is 544 schools and the
3,730 program providers surveyed in those schools.3

Measures4

Implementation Quality Several indicators of implementa-
tion quality have been discussed in the prevention literature.
Dane and Schneider (1998) identified exposure or dose,
adherence to the program as described, delivery, participant

1 The original researchers used materials from government agencies,
technical assistance providers, professional organizations, program
marketers, and scientific literature to develop a list of 20 categories of
activities and strategies to prevent and/or reduce delinquency
(Gottfredson and Gottfredson 2002). These categories were intended
to describe each important aspect of any prevention program or
activity. Principals were then asked to name up to five different
specific programs or activities for each category; thus, how each
program was classified was a principal decision. One program/activity
could be listed under multiple categories; in the original study, such
multi-component programs made up 17% of the activities identified
by principals (Gottfredson et al. 2000). The original researchers then
randomly sampled 1 program or activity in each of 14 categories per
school and sent the Activity Coordinator survey, which asks for more
detailed information about the program, to the individual identified as
responsible for the activity. If the same individual was named by the
principal multiple times and this person was identified multiple times
in the random selection process (as could be the case with multi-
component programs), the principal was asked to identify a different
person as responsible for one of the activities. If this was not possible,
the original researchers re-sampled the activities (Gottfredson et al.
2000). In the current sample, multi-component programs were found
in 63 schools (12%). To ensure that the inclusion of these programs
did not alter the results, the models were rerun without these schools
in the sample. Results were very similar to the results reported here,
displaying significant relationships in the same direction and of the
same strength.

3 The final sample of 544 schools is 42.27% of the original 1,287
schools and 64.15% of the 848 schools that responded in Phase One.
Student enrollment in these 544 schools ranged from 97 to 2,912, with
a mean of 790.31 and a standard deviation of 478.40.

2 Generally, all teachers in participating schools were sampled, and a
sufficient number of students were sampled to produce an estimated
50 respondents per school. When a student roster containing student
gender was available, students were systematically sampled within
gender. Otherwise, students were stratified by grade level and
sampled.

4 Measurement scales are based on scales developed and copyrighted
by Gary Gottfredson (see Gottfredson et al. 2000).
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responsiveness, and program differentiation as important
implementation quality dimensions. Because exposure or
intensity can be assessed in a more straightforward fashion
than the other dimensions mentioned above, this study
focuses on measures of implementation intensity as
dependent variables. Indicators of implementation intensity
include Level of Use, Frequency of Operation, Duration,
Number of Lessons or Sessions, and Frequency of Student
Participation. These indicators are measured at the program
level and are taken from the Activity Coordinator Ques-
tionnaire, which differed depending on the type of program
for which the coordinator was surveyed. As often as
possible, the same survey items were asked about each
program type; however, many questions that work for a
certain activity are not appropriate for another activity
(Gottfredson et al. 2000). Consequently, there were differ-
ent measures of implementation intensity within these
questionnaires, depending on what was most appropriate
for that particular type of prevention activity; thus, not all
program types have data on all five implementation
intensity indicators. Each program type, however, did have
data on at least three of the indicators, and regression
imputation was used to provide values for the missing
measures of implementation intensity.5 Following the
procedure used in Gottfredson and Gottfredson (2002) and
Payne et al. (2006), three measures available for most
program types examined in this article (duration, number of
lessons or sessions, and frequency of student participation)
were combined into a composite Intensity scale by
averaging the z-scores of the three measures. More detailed
information and descriptive statistics for these indicators
can been seen in Table 1 and correlations among the
indicators can be seen in the Appendix.

Provider, Program, School, and Community Character-
istics Measures from the Activity Coordinator, Principal,
and Teacher Questionnaires were used to assess the impact
of program provider, program structure, school climate, and
school and community structural characteristics on imple-
mentation quality. Program provider and program structure
factors were measured at the program level, while school
climate and school and community structural factors were
measured at the school level. Descriptive statistics for all
predictors can be seen in Table 2 and correlations between
predictors within each level of measurement (i.e., provider
or school) can be seen in the Appendix.

Two indicators from the Activity Coordinator Question-
naire were used to measure program provider character-
istics. Background is a 12-item scale asking the provider to
describe their previous experience, such as whether they
have ever conducted a formal training workshop for other
educators or developed an instructional method or plan
adopted by other educators; responses were “yes” or “no”
and a program provider’s score is the proportion of items
endorsed. Conscientiousness is a scale of provider responses
to a list of 20 adjectives used to describe themselves and
their leadership style, such as careful, negligent, and
organized; possible responses ranged from “yes, I am very
much like this” to “no, I am not at all like this” and a
program provider’s score is the mean of the responses to
each item.6

Seven indicators from the Activity Coordinator Ques-
tionnaire were used to measure program structure.7 Stan-
dardization is a five-item scale asking about the availability
of prepared materials such as an instructor’s manual or
a written description of activities; a program’s score is
the mean of z-scores for all items. Integration is a factor
score of two items asking how large a part of the program
provider’s job was his/her work related to the program and
if the program was a regular required activity in the
school. Local Program Process is a factor score of three
items asking the number of different information sources
used in program selection, whether the program was
developed by people outside of the school, and how much
responsibility school insiders had in program initiation.
Training is a factor score of two scales asking about the
amount and quality of the training received by the
program provider, such as whether on-going coaching or
support was provided and whether participants practiced
applying program principles during training. Supervision
is a three-item scale gauging the level of monitoring over
program activity, asking whether a supervisor directly
observed the program, whether the provider was required
to keep records, and whether the provider’s personnel
appraisal depended on performance in this program; a

5 Regression imputation is a standard process for dealing with missing
data (Raghunathan et al. 2001). Given the significant correlations
among the various indicators of implementation quality (ranging from
0.110 to 0.518, p<0.01), using three or four indicators to predict a
program’s score on one or two indicators fall within the acceptable
guidelines of this practice.

6 As can be seen in Table 2, Conscientiousness appears to have limited
variability and a positive skew; this can potentially affect this study’s
findings. Self-reported questionnaires designed to collect responses
aimed at personal performance can threaten the reliability and validity
of outcome measures due to social desirability bias. While these
threats have been found to be limited in research, there nevertheless
exists the possibility that social desirability can affect outcome
measures by producing spurious results, suppressing real results, or
moderating the relationships between the independent and dependent
variables (Ganster et al. 1983).
7 Results of exploratory factor analyses from which these factors were
created can be seen in Payne et al. (2006).
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program’s score is the mean of the three items. Finally,
Full-Time is a single item asking whether the program
provider is considered a full-time employer and Extended
Day is a single item asking whether the program occurs
outside regular school hours; possible responses for these
two questions were “yes” and “no.”

Two school-level indicators were used to measure school
climate factors. Organizational Capacity is a factor score of
four scales from the Principal Questionnaire (school
capacity for program development, teacher–principal com-
munication, amenability to implementation, and obstacles
to implementation)7; a school’s score for each scale is the
mean of t-scores for all items. Principal Support is a single
item from the Activity Coordinator Questionnaire with
responses ranging from “the principal works hard to make
sure the program runs smoothly” to “the principal often
creates problems for the program.”

Finally, four indicators were used to measure school
and community structural factors.7 Community Poverty is

a factor score based on measures from the 1990 Census.8

Size and Urbanicity is a factor score of three measures:
Student enrollment (natural log), number of students
taught (calculated from a Teacher Questionnaire item
asking how many different students are taught within an
average week), and Urbanicity (a factor score based on
measures from the 1990 Census9). Grade Level (elemen-

Table 1 Intensity of implementation indicators

Measure Description Mean SD Range Parameter
(N)

Level of use by
school personnel

Responses include “at least one person in the school knows something about it,” “at
least one person in the school has obtained information about it,” “one or more
persons has been trained in it,” “one or more persons is conducting it from time to
time,” and “one or more persons is conducting it on a regular basis.” Available for
all programs.

4.23 1.24 1.00–5.00 2801

Frequency of
operation

Responses include “operates continuously throughout the school year,” “involves
special events or communications occurring more than twice during the school
year,” and “occurs on special occasions once or twice a year.” Available for
environmental-level programs.

2.68 .61 1.00–3.00 1402

Frequency of
student
participationa

Responses include “more than once a day,” “daily,” “more than once a week,”
“weekly,” “2 or 3 times a month,” “monthly,” “less than once a month,” and “once
or twice during a school year.” Available for prevention curriculum, instruction, or
training; behavioral programming or behavior modification; counseling, social,
psychological, or therapeutic activity; mentoring, tutoring, coaching, or job
apprenticeship; improvements to instructional practices or methods; activities to
change or maintain culture, climate, or expectations for behavior; intergroup
relations and school–community interaction; and interventions involving a school
planning structure or process to manage change.

3.04 1.58 1.00–6.00 2343

Number of lessons/
sessionsa

Natural log of write-in of exact number (due to positive skew in the distribution).
Available for prevention curriculum, instruction, or training; counseling, social,
psychological, or therapeutic activity; mentoring, tutoring, coaching, or job
apprenticeship; improvements to instructional practices/methods; and youth partic-
ipation in school discipline.

2.61 1.24 0.00–6.58 1357

Durationa Responses include “all completed in one day,” “all completed in about a week,” “all
completed in about a month,” all completed in less than half a school year,” “all
completed in a school year,” and “requires more than a school year to complete.”
Available for prevention curriculum, instruction, or training; behavioral
programming or behavior modification; counseling, social psychological, or
therapeutic activity; mentoring, tutoring, coaching, or job apprenticeship; and
interventions involving school planning structure or process to manage change.

5.33 1.46 1.00–7.00 1674

a Included in composite Intensity scale, α=.72

8 The followingCensus variables are markers for the Community Poverty
factor: welfare (average household public assistance income), female-
headed households (ratio of single females with children under 18 to
married couples with children under 18), median income (proportion of
households with income below $27,499), poverty (ratio of persons below
the 1.24 poverty level to persons above), divorce rate (ratio of persons
over 15 years who are married to those who are separated, divorced, or
have a spouse absent), and unemployment (proportion of unemployed
males/females in the labor force) (Simonsen 1998).
9 The following variables are markers for the Urbanicity factor:
population size (total population), urban level (city level type), and
urbanicity (the proportion of people living within an urban area)
(Simonsen 1998).
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tary versus middle versus high school) and Teacher
Turnover are single items based on data from the Principal
Questionnaire.

Analytical Strategy

We first examined the distributional characteristics of the
study measures. Two school level variables, Community
Poverty and Urbanicity, were trimmed by capping three
outlier schools’ values to three standard deviations above
the mean. In addition, we used regression imputation to
supply a small amount of missing data for some of the
level two predictors; census variables not included in the

model were used to predict scores for the missing
variables.10

10 Regression imputation is a standard process for dealing with missing
data (Raghunathan et al. 2001). Ten different census variables were used
for imputation. For each imputed variable, those census variables with
the largest correlations with the variable to be imputed were used.
Between 1 and 128 schools required imputation for exogenous variables
taken from sources other than the teacher surveys. The two exogenous
variables that are taken from the teacher survey (Percentage Teachers
African–American and Number of Different Students Taught) were
missing data for 221 and 220 schools, respectively. Because imputation
was required for a large number of schools, results were examined for
possible changes when these two variables were not included in the
model; no significant changes were seen.

Table 2 Descriptive statistics for provider, program, school, and community factors

Measure Source Mean SD Range α Parameter (N)

Program provider characteristics

Conscientiousness Prov. 3.58 0.32 2.35–4.00 0.91 2,641

Background Prov. 0.57 0.28 0.00–1.00 0.84 2,642

Program structure characteristics

Standardization Prov. 0.04 0.70 −1.51–1.67 0.72 2,605

Integration into normal school activities Prov.

Relation of work to instructor’s other duties 2.47 0.95 1.00–4.00 – 2,577

Program part of regular required program 1.70 0.82 1.00–3.00 – 2,773

Local program process Prov.

Number of information sources 2.43 1.79 0.00–6.00 0.70 2,650

External development 0.66 0.48 0.00–1.00 – 2,411

School insider initiation 1.78 0.49 1.00–4.00 0.82 2,683

Training Prov.

Training quality 4.64 1.87 0.00–6.00 0.87 1,835

Amount of training 0.04 0.77 −1.10–1.26 0.67 2,521

Full-time Prov. 0.76 0.43 0.00–1.00 – 2,449

Supervision Prov. 2.33 0.86 1.00–4.00 0.55 2,630

Extended day Prov. 0.59 0.49 0.00–1.00 – 1,752

School climate factors

Organizational capacity

School capacity for program development Prin. 49.44 10.18 16.69–71.90 0.55 478

Teacher–principal communication Prin. 48.96 10.58 20.41–57.75 0.59 501

Amenability to implementation Prin. 2.64 0.30 1.56–3.00 0.75 499

Obstacles to implementation Prin. 50.62 10.42 37.63–88.34 0.76 452

Principal support Prov. 4.48 0.39 2.60–5.00 – 540

School and community structural factors

Community poverty Census −0.05 0.84 −1.31–5.74 – 523

Size and urbanicity

Student enrollment (natural log) Prin. 6.13 0.86 1.39–8.41 – 546

Number of students taught Teacher 81.65 21.20 14–115.63 – 324

Urbanicity Census −0.12 0.91 −2.32–2.39 – 523

Grade level Prin. 1.89 0.81 1.00–3.00 – 546

Teacher turnover Prin. 10.59 14.50 0.00–100.00 – 493
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We then used Hierarchical Linear Modeling (HLM 6.0;
Raudenbush et al. 2004) to examine relationships among
program provider and structure characteristics, school
climate and structural factors, and implementation quality.
Since schools are naturally nested environments, HLM
offers the clear advantage of allowing us to examine the
ability of school-level variables to explain variation in
program-level outcomes, while still examining the effect of
program-level predictors. Thus, the effects school-level
climate and structural factors have on program-level
implementation quality can be seen along with the effects
of program-level provider and structure characteristics. This
allows for greater accuracy in the estimation of program-
level implementation quality (Raudenbush et al. 2004).

For this study, we estimated two-level HLM models;
level one is the individual level (i.e., programs) and level
two is the group level (i.e., schools).11 Three one-way
ANOVA models were estimated first, one for each of the
implementation indicators (Level of Use, Frequency of
Operation, and Intensity), showing whether the school-level
variance significantly differs from zero and the percentage
of the outcome variance that lies between schools. Three
sets of models were then estimated, one set for each of the
implementation indicators (Level of Use, Frequency of
Operation, and Intensity) as the program-level outcome
variable. For these models, only level one predictors were
included. The first model contained only the program
provider factors (Conscientiousness and Background) while
the second model contained only the program structure
factors (Standardization, Integration, Local Program Pro-
cess, Training, Supervision, Full-Time, and Extended Day);
the third model contained all nine level one predictors.
Next, three new sets of models were estimated, again one
set for each of the implementation indicators (Level of Use,
Frequency of Operation, and Intensity) as the program-level
outcome variable. This time, only level two predictors were
included. The first model contained only the school climate

factors (Organizational Capacity and Principal Support),
while the second model contained only the school and
community structural factors (Community Poverty, Size
and Urbanicity, Grade level, and teacher turnover); the third
model contained all six level two predictors. Three final
models were then estimated, one for each of the implemen-
tation indicators (Level of Use, Frequency of Operation,
and Intensity). Each model contained all nine level one
predictors and all six level two predictors. For all models,
interval-level variables were mean-centered while binary
variables were left uncentered.12

Results

One-Way ANOVAs

Table 3 shows the results of the one-way ANOVA models
estimated in HLM. The intraclass correlation (ρ) was first
calculated to find the percentage of the outcome variance
that is between schools (ρ=τ00/(τ00+σ

2) where τ00 is the
school-level variance and σ2 is the individual-level vari-
ance). Calculating the intraclass correlation (ρ) for all
equations shows that 2.6% of the variation in level of use is
between schools, while 1.6% of the variation in frequency
of operation and 1.9% of the variation in the intensity scale
is between schools (Table 3).

Program Level Predictors

The next set of models that were estimated contained only
the level one predictors of implementation quality (Table 4).
When program provider characteristics were the only
predictors included in the models, Conscientiousness and
Background displayed relationships only with Level of Use
(0.194, p<0.05, and 0.587, p<0.001, respectively), such
that schools make more extensive use of programs run by
more conscientious and experienced providers; these
factors had no impact on Frequency of Operation or
Intensity. When program structure factors were the only
predictors included in the models, however, more signifi-
cant relationships were seen. Supervision and Standardiza-
tion were related to Level of Use (0.122, p<.05, and 0.222,
p<0.01, respectively) and Integration was related to

12 Centering adjusts the outcome (either level one or level two) for the
particular control variable and the outcome is the predicted value for
the program or school with the mean value of that interval variable.
Binary variables were left uncentered. Therefore, in the level one
equation, the outcome is the predicted value for a program whose
value is zero on the binary variable, while the outcome in the level
two equation is the predicted value for a school whose value is zero on
the binary variable.

11 The generic level one model is Yij=β0j+β1jX1ij+… βkjXkij+rij
where Yij is the outcome for ith individual in jth school, β0j is the
intercept or the mean level of the outcome for each j school, βkj is the
regression coefficient for the effect on the outcome variable of Xij,
which is a level one predictor of the outcome, and rij is the level one
error term. This is also known as the within-school equation. The
generic level two model is β0j=γ00+γ01W1j+γ02W2j+… γ0qWqj+
u0j, β1j=γ10+γ11W1j+γ12W2j+… γ1qWqj+u1j, βkj=γk0+γk1W1j+
γk2W2j+… γkqWqj+ukj where β0j is the school level mean of the
outcome from level one equation, γ00 is the level two intercept or
the mean level of the level one outcome for the entire sample, γ0q is
the regression coefficient for the effect on the school level mean of
Wqj, which is a level two predictor, and u0j is the level two error
term. As in the level one model, βkj is the coefficient for a level one
predictor of Yij, the individual-level outcome. However, in level two,
βkj becomes an outcome itself of a level two predictor Wqj. This is
also known as the between-school equation.
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Intensity (0.114, p<0.001), demonstrating that standardized
programs that are more supervised during use and more
integrated into normal school operations are likely to be
better implemented. Interestingly, Training was positive-
ly related to Frequency of Operation (0.132, p<0.05)
but negatively related to Intensity (−0.080, p<0.05),
showing that programs with more high quality training
are likely to be used more often but implemented with less
intensity. When both categories of level one predictors
were included in the models, all but one of the factors that
were significant in the previous models remained signif-
icant: Notably, Conscientiousness no longer displayed a
significant relationship with Level of Use; this relationship
was rendered spurious once program structure character-
istics were included in the model. Thus, it appears that the
conscientiousness of the provider does not affect imple-
mentation if the chosen program is standardized and well
supervised.

School Level Predictors

Table 5 shows the results of the models containing only
level two predictors. When school climate factors were
the only predictors included, Principal Support was
related to Level of Use (0.191, p<0.05) and Frequency
of Operation (0.182, p<0.001), such that schools with
more supportive principals are likely to engage in higher
quality implementation. Among the school and commu-
nity structural factors, Urbanicity and Size impacted
Level of Use and Frequency of Operation (0.091, p<
0.01, and 0.048, p<0.05, respectively) and Community
Poverty impacted Frequency of Operation (0.064, p<
0.01), such that programs are better implemented in larger
schools located in poorer urban communities with a
greater percentage of minorities. When both categories
of level two predictors were included in the models, all
factors that were significant in the separate models
remained significant.

Full Model Results

Finally, three models were estimated that included all
predictors of implementation quality (Table 6). Similar to
the above models, Standardization and Supervision were
positively related to Level of Use (0.269, p<0.01, and
0.206, p<0.05, respectively), demonstrating that standard-
ized programs that are run by providers who are better
supervised are likely to experience more extensive use. In
addition, Level of Use was negatively related to Teacher
Turnover (−0.011, p<0.001); thus, schools with lower
rates of teacher turnover are likely to make more extensive
use of their programs. Notably, Background no longer
displayed a significant relationship with Level of Use; this
relationship was rendered spurious once school level
factors were included in the model. Thus, it appears that
the experience of the provider does not affect implemen-
tation if the chosen program is standardized, well
supervised, and implemented in schools with lower
teacher turnover.

As before, Training was negatively related to Intensity
(−0.180, p<.01), illustrating that programs with frequent
high quality training are likely to be implemented with less
intensity. Interestingly, Organizational Capacity also had
negative relationships with Intensity and Frequency of
Operation (−0.087, p<.01 and −0.074, p>.05 respectively),
suggesting the counterintuitive finding that schools with
greater ability to organize for program implementation are
actually less likely to achieve high quality implementation.
Intensity was also related to Integration, Supervision, and
Extended Day (0.119, p<.001, 0.175, p<.001, and −0.160,
p<0.05, respectively), such that programs are more likely
to be effectively implemented if they are more integrated
into normal school operations, better supervised, and run
during regular school hours. Finally, Urbanicity and Size
impacted Frequency of Operation (0.079, p<0.05) such that
programs are better implemented in larger schools located
in urban communities.

Table 3 One-way ANOVA results

Level of usea Frequency of operationa Intensitya

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 4.234*** 0.025 2.676*** 0.017 0.079*** 0.021

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.041 635.152** 0.006 502.706 0.008 472.785

Within schools 1.518 (521) 0.367 (466) 0.422 (457)

Intraclass correlation (ρ) 0.026 0.016 0.019

a Dependent variable

***p<.001, **p<.01, *p<.05

134 Prev Sci (2010) 11:126–141



Table 4 Hierarchical linear modeling results for provider and program characteristics

Provider personal only Program structural only All level one

Level of usea

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 4.234b 0.026 4.180b 0.108 4.210b 0.110

Within schools

Conscientiousness 0.194d 0.080 – – −0.142 0.145

Background 0.587*** 0.095 – – 0.355* 0.165

Standardization – – 0.222** 0.072 0.195** 0.072

Integration – – −0.007 0.047 0.000 0.046

Local prog. process – – 0.077 0.048 0.064 0.049

Training – – 0.029 0.053 0.049 0.054

Supervision – – 0.122* 0.058 0.130* 0.059

Full-time – – 0.094 0.112 0.047 0.114

Extended day – – 0.065 0.081 0.007 0.082

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.032 606.818** 0.093 460.832** 0.077 423.845*

Within schools 1.493 (515) 1.253 (392) 1.253 (379)

Frequency of operationa

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 2.674*** 0.018 2.606*** 0.139 2.648*** 0.138

Within schools

Conscientiousness −0.019 0.053 – – 0.010 0.108

Background −0.006 0.062 – – −0.110 0.135

Standardization – – −0.087 0.079 −0.099 0.081

Integration – – 0.033 0.042 0.015 0.046

Local prog. process – – −0.004 0.043 0.003 0.047

Training – – 0.132* 0.054 0.131* 0.057

Supervision – – 0.045 0.046 0.049 0.048

Full-time – – 0.191 0.141 0.160 0.139

Extended day – – −0.105 0.067 −0.105 0.068

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools .006 469.305 .005 204.993 .004 194.117

Within schools .371 (446) .305 (211) .315 (197)

Intensitya

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 0.081*** 0.022 0.155** 0.051 0.131* 0.052

Within schools

Conscientiousness 0.017 0.064 – – −0.073 0.091

Background −0.093 0.080 – – −0.077 0.114

Standardization – – 0.035 0.045 0.029 0.048

Integration – – 0.114*** 0.030 0.120*** 0.030

Local prog. process – – −0.044 0.032 −0.042 0.033

Training – – −0.080* 0.032 −0.082* 0.033

Supervision – – 0.175*** 0.036 0.181*** 0.036

Full-time – – −0.086 0.061 −0.048 0.062

Extended day – – −0.135 0.064 −0.154* 0.065

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.006 447.433 0.008 333.522 0.015 322.636

Within schools 0.428 (443) 0.371 (320) 0.362 (306)

a Dependent variable

***p<.001, **p<.01, *p<.05
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Table 5 Hierarchical linear modeling results for school climate and structural characteristics

School climate only School structural only All level two

Level of usea

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 4.231*** 0.025 4.164*** 0.062 4.142*** 0.064

Org. capacity −0.001 0.026 – – 0.009 0.029

Principal support 0.191* 0.087 – – 0.221** 0.083

Community poverty – – 0.029 0.041 0.025 0.040

Urbanicity and size – – 0.090** 0.029 0.100*** 0.029

Teacher turnover – – −0.003 0.002 −0.002 0.002

Grade level – – 0.033 0.031 0.043 0.032

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.039 628.705*** 0.037 620.564*** 0.035 611.466**

Within schools 1.517 (519) 1.515 (517) 1.513 (515)

Frequency of operationa

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 2.670*** 0.017 2.737*** 0.041 2.706*** 0.043

Org. capacity 0.021 0.019 – – 0.065** 0.019

Principal support 0.182*** 0.053 – – 0.187*** 0.051

Community poverty – – 0.064** 0.019 0.064** 0.019

Urbanicity and size – – 0.048** 0.020 0.057*** 0.019

Teacher turnover – – −0.001 0.002 −0.001 0.001

Grade level – – −0.036 0.021 −0.023 0.022

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.005 489.989 0.005 488.58 0.003 474.068

Within schools 0.364 (464) 0.365 (462) 0.363 (460)

Intensitya

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 0.080*** 0.021 0.056 0.050 0.061 0.051

Org. capacity −0.014 0.022 – – −0.011 0.026

Principal support 0.032 0.076 – – 0.022 0.076

Community poverty – – 0.020 0.026 0.018 0.023

Urbanicity and size – – −0.018 0.026 −0.018 0.026

Teacher turnover – – 0.004 0.001 0.004** 0.001

Grade level – – 0.013 0.027 0.010 0.027

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.009 471.873 0.005 461.758 0.005 461.138

Within schools 0.422 (455) 0.423 (453) 0.423 (451)

a Dependent variable

***p<.001, **p<.01, *p<.05
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Discussion

In this study, we sought to fill a gap in the prevention
literature by investigating the impact of program provider,
program structure, school climate, and school and commu-
nity structural characteristics on program implementation.
Using hierarchical linear modeling, we built upon previous
research by measuring each of these four categories of
factors at the appropriate level in order to more accurately
assess their influence on implementation quality.

Despite prior research indicating the importance of
personal provider characteristics (Gingiss et al. 2006;
Glasgow et al. 2003; Hunter et al. 2001; Tobler 2000;
Young et al. 1990), we found little support for this
relationship. Both the conscientiousness and previous
experience of the provider were significantly related to
implementation quality when they were the only factors
examined; however, when program structure was also
considered, the relationship between provider character-
istics weakened, so much so that conscientiousness was no
longer statistically significant. The full model, in which all
predictors of implementation quality were examined,
yielded similar results: Neither the experience nor consci-

entiousness of the provider influenced program implemen-
tation. These findings provide a notable twist to other
research, since support had previously been found high-
lighting the importance of provider leadership style and
experience to implementation quality (Gingiss et al. 2006;
Glasgow et al. 2003; Hunter et al. 2001; Tobler 2000;
Young et al. 1990). Our initial analyses did support this
notion. However, it appears as if these provider character-
istics matter less when other characteristics of the program
and school are present, thus rendering the relationship
between program provider characteristics and implementa-
tion quality spurious.

When all program level factors were considered,
program structural characteristics, such as the use of
standardized materials, supervision over the program,
integration into normal school operations, high quality
training, and the use of the intervention during normal
school hours, were related to the implementation quality of
the program. In fact, these indicators of the structure of the
intervention were the most consistent predictors of imple-
mentation quality throughout all analyses. These findings
are in accord with previous research (Bosworth et al. 1999;
Ennett et al. 2003; Gottfredson and Gottfredson 2002;

Table 6 Hierarchical linear modeling results for full models

Level of usea Frequency of operationa Intensitya

Fixed effects Coefficient SE Coefficient SE Coefficient SE

Between schools

Grand mean 4.237*** 0.161 2.685*** 0.176 0.242** 0.087

Org. capacity −0.045 0.047 −0.087** 0.033 −0.035 0.035

Principal support −0.002 0.132 −0.013 0.109 0.038 0.099

Community poverty 0.043 0.055 0.015 0.040 0.012 0.035

Urbanicity and size 0.088 0.055 0.079 0.038 −0.035 0.035

Teacher turnover −0.011*** 0.003 0.002 0.003 −0.001 0.002

Within schools

Conscientiousness −0.028 0.244 −0.007 0.286 −0.003 0.182

Background 0.134 0.261 −0.233 0.263 0.059 0.241

Standardization 0.269** 0.093 0.095 0.138 0.128 0.087

Integration 0.049 0.060 0.116 0.100 0.132** 0.045

Local prog. process 0.033 0.081 −0.160 0.108 −0.069 0.061

Training −0.028 0.074 0.049 0.091 −0.180** 0.058

Supervision 0.206** 0.084 0.120 0.113 0.209** 0.066

Full-time 0.057 0.116 0.163 0.132 −0.059 0.063

Extended day 0.030 0.082 −0.054 0.069 −0.162* 0.063

Random effects Variance χ2 (df) Variance χ2 (df) Variance χ2 (df)

Between schools 0.077 424.685 0.014 202.917 0.028 339.693

Within schools 1.267 (373) .308 (191) .373 (300)

a Dependent variable

***p<.001, **p<.01, *p<.05
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Jaycox et al. 2006; Mihalic et al. 2008; Payne et al. 2006;
Payne 2009; Rohrbach et al. 1993, 2006).

Additionally, when examining all school-level factors, a
number of school climate and structural components were
significantly related to implementation quality, including
support of the school principal, school size, the urbanicity
and poverty of the surrounding community, and teacher
turnover. Again, our results are consistent with previous
literature (Berends et al. 2002; Berman and McLaughlin
1978; Bosworth et al. 1999; Botvin et al. 1990, 1995a, b;
Elliot and Mihalic 2004; Ennett et al. 2003; Farrell et al.
2001; Fullan 1991, 1992; Gager and Elias 1997;
Gottfredson and Gottfredson 2002; Jaycox et al. 2006;
Mihalic et al. 2008; Kam et al. 2003; Kegler et al. 1998;
Payne et al. 2006; Payne 2009; Petersilia 1990; Rohrbach
et al. 1993).

Interestingly, when all program and school character-
istics were considered together, both similar and contrary
results were found. As before, standardized programs that
are better supervised are more likely to experience
extensive use; in addition, schools with lower rates of
teacher turnover are also more likely to extensively use
these programs. The quality of training was also found to
be significant, such that programs with higher quality
training tend to be used more, but implemented with less
intensity; perhaps this occurs because better trained
providers can convey effective material in less time, thus
leading to fewer sessions and shorter program duration.
Additionally, programs that are well integrated into normal
school operations, better supervised, and held during
normal school hours are more likely to be effectively
implemented. These relationships are consistent with
previous research (Bosworth et al. 1999; Ennett et al.
2003; Gottfredson and Gottfredson 2002; Jaycox et al.
2006; Mihalic et al. 2008; Payne et al. 2006; Payne 2009;
Rohrbach et al. 1993, 2006).

One finding not seen in previous models, however, was
the negative relationship between organizational capacity
and implementation quality, which suggests that schools
with a greater ability to organize for implementation are
actually less likely to achieve high implementation quality.
Despite previous research showing that schools with greater
organizational capacity are able to implement programs at a
higher quality (Bosworth et al. 1999; Elliot and Mihalic
2004; Ennett et al. 2003; Fullan 1992; Gottfredson and
Gottfredson 2002; Jaycox et al. 2006; McLaughlin 1990;
Mihalic et al. 2008; Olds 2002; Payne et al. 2006; Payne
2009; Rohrbach et al. 2006; Schoenwald and Hoagwood
2001; Sobeck et al. 2006; Stoll and Fink 1996), we found
the opposite effect. Perhaps these schools are aware of their
ability to organize and, as such, feel as though high quality
implementation will automatically follow; future research
should investigate this possibility.

Another finding inconsistent with previous literature was
the nonsignificant relationship between high levels of
principal support and implementation quality (Berends et
al. 2002; Farrell et al. 2001; Fullan 1991, 1992; Gager and
Elias 1997; Kam et al. 2003; Kegler et al. 1998; Payne et al.
2006; Payne 2009; Petersilia 1990; Rohrbach et al. 1993;
Smith et al. 1993). Our analyses suggest a spurious
relationship once other factors were considered. Thus, it
appears that once a school chooses a structured program
that is well supervised and integrated into normal school
activities, support from the principal is less important;
again, future research should investigate this situation.

Limitations

One limitation of this study is the cross-sectional nature of
the data. Because all data were collected at the same time, it
is impossible to truly determine the causal direction of the
associations found within this study. To assess the proper
temporal ordering, future studies should be longitudinal in
nature, collecting data on various predictors and outcomes
at several points in time. Another limitation is the low
school response rate overall and the relationship between
survey participation and community characteristics.
Schools in areas with more female-headed households with
children, a greater proportion of urban population, and
more households that received public assistance were
significantly less likely to have participated in the study.
Therefore, the study results may not generalize well to
schools located in such communities.13 Future research
should replicate this study with samples that are more
representative of schools in urban, disadvantaged commu-
nities. Other limitations include the fact that data were
collected in the late 1990s, prior to the age of No Child Left
Behind and the emphasis on standardized testing, and the
fact that certain measures, such as organizational capacity
and the implementation quality indicators, are based on
only one person’s responses. A final limitation is the use of
only three indicators of implementation quality, all of which

13 It is unlikely, however, that the basic results of our study would
change had more of these schools been included. Exploratory analyses
of potential biases introduced by the limited response rates examined
participating schools that were located in similar communities as the
majority of non-participating schools and found results similar to
those seen here. Therefore, it seems likely that the inclusion of the
non-participating schools would have resulted in actually intensifying
the relationships reported in this study. Of course, it is possible that the
relationships of interest are not linear in the region of the distribution
in which non-participating schools fall, or that some characteristic
might alter the relationships established. However, the linear relation-
ships among this study’s measures seem to indicate that, if anything,
the results presented here provide conservative estimates of the
relationships.
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measure intensity of implementation. As discussed earlier,
Dane and Schneider (1998) identified several aspects of
program quality, including exposure or dose, adherence to
the program as described, delivery, participant responsive-
ness, and program differentiation. These other aspects of
implementation are important to consider, as they are just as
likely to affect program effectiveness as intensity; future
research should explore other indicators of implementation
quality.

Conclusion

The results of our study confirm the association between
the structure of a program and the quality of its implemen-
tation. Significant relationships exist between implementa-
tion and standardization, supervision, training, and
integration into normal school hours and operations. The
findings, however, do not lend as much support to the

importance of program provider, school climate, and school
and community structural characteristics, once program
structural characteristics are taken into account. Previous
studies have failed to assess the effect of these factors in a
multilevel fashion; our study provides a more accurate
representation of their impact and thus suggests the
spurious nature of some of these relationships.

Overall, our findings propose some guidelines to help
schools increase the implementation quality of their
prevention programs. While our results do not completely
diminish the importance of other factors, they do
emphasize the empirically supported importance of
program structure factors. In general, a school that
chooses a standardized program, supervises the preven-
tion effort, provides frequent high quality training to
team members, and integrates the program into normal
school operations can increase the implementation quality
of the intervention, which can then increase its intended
effectiveness.

Appendix

Table 7 Correlations between implementation quality indicators and predictors

Level of
use

Frequency of
operation

Frequency of student
participation

Number of lessons/
sessions

Duration

Level of use 1.00

Frequency of operation 0.201* 1.00

Frequency of student
participation

0.110* 0.347* 1.00

Number of lessons/sessions 0.115* 0.306* 0.518* 1.00

Duration 0.148* 0.312* 0.315* 0.500* 1.00

*p<01

Table 8 Correlations between implementation quality indicators and predictors

Org. cap. Prin. supp. Poverty Size/urban. Grade Turnover

Conscien. 1.00 1.00 0.268** −0.073 0.005 −0.194*8 0.011 Org. cap.

Background 0.091*8 1.00 1.00 0.059 −0.126** −0.049 0.007 Prin. supp.

Standard. 0.103** 0.111** 1.00 1.00 −0.064 −0.013 0.096* Poverty

Integration 0.056** 0.010 0.190** 1.00 1.00 −0.032 −0.239** Size/urban.

Local proc. 0.051* 0.258** 0.303** 1.00 1.00 0.014 Grade

Training 0.110** 0.107** 0.424** 0.237** 0.356** 1.00 1.00 Turnover

Full-time −0.027 0.004 0.008 0.053* 0.068** −0.046 1.00

Supervision 0.119** 0.159** 0.270** 0.347** 0.338** 0.323** 0.007 1.00

Extended −0.072** 0.104** −0.151** −0.099** 0.121** −0.045 0.011 0.105** 1.00

Conscien. Background Standard. Integration Local Proc. Training Full-time Supervision Extended

**p<.01, *p<.05
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