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Research on school-based prevention suggests that the success of prevention programs depends
on whether they are implemented as intended. In antibullying program evaluations, however,
limited attention has been paid to implementation fidelity. The present study fills in this gap by
examining the link between the implementation of the KiVa antibullying program and outcome.
With a large sample of 7413 students (7–12 years) from 417 classrooms within 76 elementary
schools, we tested whether the degree of implementation of the student lessons in the KiVa
curriculum was related to the effectiveness of the program in reducing bullying problems in
classrooms. Results of multilevel structural equation modeling revealed that after nine months
of implementation, lesson adherence as well as lesson preparation time (but not duration of
lessons) were associated with reductions in victimization at the classroom level. No statistically
significant effects, however, were found for classroom-level bullying. The different outcomes for
victimization and bullying as well as the importance of documenting program fidelity are
discussed.
© 2014 Society for the Study of School Psychology. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

In order to achieve desired aims, school-based prevention and intervention programs should be implemented as intended. In fact,
a growing body of empirical evidence suggests that the closer the implementation of an intervention adheres to its original design, the
more likely the desired outcomes take place (Durlak & DuPre, 2008; Dusenbury, Brannigan, Falco, & Hansen, 2003; Weare & Nind,
2011; Wilson & Lipsey, 2007). However, about half of prevention studies do not monitor implementation in any way (for a meta-
analysis, seeDurlak,Weissberg, Dymnicki, Taylor, & Schellinger, 2011).With respect to antibullying programevaluations in particular,
it has been pointed out repeatedly that more attention needs to be paid to implementation fidelity (Ryan & Smith, 2009; Smith,
Schneider, Smith, & Ananiadou, 2004; Ttofi & Farrington, 2010; Vreeman & Carroll, 2007).

Collecting implementation data is important for several reasons. The overall degree of program delivery informs program devel-
opers of whether the program is feasible and thus likely to be implementedwith fidelity in the future. Second, when implementation
is monitored, support can be adjusted for schools that are likely to fall short of implementation. Finally, a significant association
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between the level of implementation and outcome (e.g., reduction of victimization) provides further support for the effects obtained
being actually caused by the program rather than by other factors such as developmental changes or selection effects (i.e., initial
differences between intervention and control schools).

The KiVa antibullying program (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011) has been identified as one of the most
promising whole-school programs to prevent bullying (Ttofi & Farrington, 2010). Evidence of the effectiveness of KiVa has been
acquired both in a randomized controlled trial (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013) and during broad
roll-out of the program in Finnish schools (Kärnä, Voeten, Little, Poskiparta, Alanen, et al., 2011). In both studies, KiVa was found to
reduce bullying and victimization significantly already after 9 months (one school year) of implementation, especially in elementary
school level (Grades 1–6). However, we know relatively little about teachers’ fidelity to the program across classrooms. Therefore, the
purpose of the present study is (a) to test whether stronger effects of the KiVa program can be obtained with a higher degree of im-
plementation of the curriculum and (b) to provide insight into the preconditions of success of evidence-based antibullying programs
more generally—for instance, which aspects of implementation are most strongly associated with positive outcomes.

1.1. The concept of implementation fidelity

Implementation fidelity refers to the degree towhich individuals delivering a prevention program implement it as intended by pro-
gram developers (Dane & Schneider, 1998; Durlak & DuPre, 2008). It can be conceptualized and operationalized in terms of quantity
(how much was done) or quality (how well it was done) of program implementation.

Inmany studies, the analysis of implementation data focused on the quantity of the program content delivered to targeted individuals
(e.g., children) or groups (e.g., classrooms). This aspect of implementation has been interchangeably referred to as lesson adherence, or
dosage, and it has been operationalized, for instance, as the number of sessions completed, percentage of tasks covered, or time spent on
program delivery (Cross, Hall, Hamilton, Pintabona, & Erceg, 2004; Dane & Schneider, 1998; Durlak & DuPre, 2008; Dusenbury et al.,
2003; Elliott & Mihalic, 2004; Ennett et al., 2011; Jones, Brown, & Lawrence Aber, 2011).

Evidently, there is natural variation in the amount of program content covered in school-based prevention programs (Dusenbury,
Brannigan, Hansen, Walsh, & Falco, 2005; Lillehoj, Griffin, & Spoth, 2004), and a level of 100% adherence is rarely reached (Dane &
Schneider, 1998; Durlak & DuPre, 2008; Dusenbury et al., 2003) regardless of assessment methods, targeted students, or types of
programs. This phenomenon has been referred to as adaptation (Durlak & DuPre, 2008). For instance, teachers may intentionally
eliminate some program aspects if they find them too challenging (Fagan & Mihalic, 2003; Hahn, Noland, Rayens, & Christie, 2002)
or if students are not interested or responsive (Martens, van Assema, Paulussen, Schaalma, & Brug, 2006). Some degree of program
adaptation (e.g., choosing between program elements) is usually taken for granted, and successful outcomes have been reported at
levels such as the delivery of 60% of program content (Fagan & Mihalic, 2003; Ferrer-Wreder et al., 2010; Hahn et al., 2002).

Findings from recent reviews have demonstrated that a higher degree of program elements delivered (Durlak & DuPre, 2008;
Wilson & Lipsey, 2007) has a positive association with the outcomes obtained (Durlak et al., 2011). However, non-significant dose-
outcome associations have also been reported: the explanations provided for such findings include minimal variability in the degree
of implementation (Domitrovich, Gest, Jones, Gill, & DeRousie, 2010; Lillehoj et al., 2004; Low, Ryzin, Brown, Smith, & Haggerty, 2014;
Resnicow et al., 1998), teachers' lack of prior experiencewith prevention programs (Lillehoj et al., 2004), or the use of implementation
ratings provided by teachers rather than trained observers (Dane & Schneider, 1998; Lillehoj et al., 2004).

Besides adherence, or the dosage of program content covered, another aspect of fidelity is the quality of implementation. Observa-
tional measures are often used to assess implementation quality, such as the interaction between students and the teacher delivering
the program (Hahn et al., 2002; Hirschstein, Edstrom, Frey, Snell, & MacKenzie, 2007; Melde, Esbensen, & Tusinski, 2006; Mihalic,
Fagan, & Argamaso, 2008; Resnicow et al., 1998), the degree of program content taught clearly and correctly (Fagan & Mihalic,
2003; Kam, Greenberg, & Walls, 2003; Lillehoj et al., 2004; Melde et al., 2006; Spoth, Guyll, Trudeau, & Goldberg-Lillehoj, 2002), or
the extent to which teachers encouraged and coached students to apply intervention concepts beyond formal lessons (Domitrovich
et al., 2010; Tortu & Botvin, 1989).

The quality of implementationmay be equally or evenmore important than the quantity. However, the use of quality as ameasure
of implementation is rare. In the review by Durlak and DuPre (2008), only 6 out of 59 studies paid attention to the quality of delivery
whereas quantity (dosage) was assessed in 29 studies. This lack of attention to quality might be due to the fact that collecting obser-
vational data is time-consuming and expensive, and yet the studies utilizing observations have produced mixed findings—with some
reporting a positive association between the quality of delivery and student outcomes (Domitrovich et al., 2010; Kam et al., 2003;
Resnicow et al., 1998) and some finding the opposite (Hirschstein et al., 2007).

Besides observational data, teachers' self-reports of their preparedness and knowledge of intervention model can be used as an
indicator of the quality inwhich a programwas delivered (Dane & Schneider, 1998). Better prepared teachers, who aremore comfort-
ablewith a program'smethods andwhomore strongly support its purpose, aremore likely to implement the program in a competent
manner (Rohrbach, Graham, &Hansen, 1993). For instance, Kallestad andOlweus (2003) found that reading the programmanual was
one of the strongest predictors of antibullying lesson implementation.

1.2. Implementation and outcomes in antibullying program evaluations

School bullying has been defined as repeated aggression towards a relatively powerless peer (Olweus, 1993; Smith & Sharp, 1994).
A substantial number of antibullying programs has been evaluated (Merrell, Gueldner, Ross, & Isava, 2008; Ryan& Smith, 2009; Smith
et al., 2004; Ttofi & Farrington, 2010; Vreeman & Carroll, 2007). The findings have been somewhat inconsistent, some showing small
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to moderate positive effects of the programs, and some unexpectedly negative effects indicating increases rather than decreases in
bullying problems. In a review of Vreeman and Carroll (2007), only 4 out of 10 curriculum studies showed decreases in bullying
problems. Although a recent meta-analysis based on 44 studies (Ttofi & Farrington, 2010) provided more encouraging findings,
with average reductions of 17–23% for bullying others and 17–20% for being bullied, even these effects are relatively modest in
size. One reason might be less-than-optimal implementation of the programs. It can be assumed that a higher degree of program de-
livery generates larger effects in antibullying trials, as evaluations of other types of school-based prevention programs have indicated
(Dane & Schneider, 1998; Durlak & DuPre, 2008; Kam et al., 2003; Lillehoj et al., 2004; Rohrbach et al., 1993).

Implementation fidelity of antibullying programs has rarely been documented and hardly ever related to program outcomes. In
general, the content of such programs has varied from standardized curricula to rather flexible guidelines. Concretemanuals describ-
ing program content and learning objectives promote systematic implementation (Dane & Schneider, 1998; Ryan & Smith, 2009), but
they also provide a good starting point for the measurement of the implementation fidelity (Brown, Low, Smith, & Haggerty, 2011;
Cross et al., 2004; Hirschstein et al., 2007; Kallestad & Olweus, 2003). Cross et al. (2004), for instance, found that during the Friendly
Schools intervention, the average of classroom activities implementedwas 67%. Brown et al. (2011) examined the implementation of
the Steps to Respect program, reporting an exceptionally high level of classroom implementation; on average, more than 90% of
activities were covered.

When the intervention content is loosely defined, the evaluation of the degree of implementation (at least in quantitative terms) is
difficult. In some trials, schools have been encouraged to develop their ownwritten antibullying policies, choose from among alterna-
tive intervention activities the ones they wish to implement, or engage in both strategies (Eslea & Smith, 1998; Fekkes, Pijpers, &
Verloove-Vanhorick, 2006). In such cases, the average degree of implementation delivery across schools (or classrooms) cannot be
defined, and more importantly, between-school or between-classroom differences in implementation can hardly be related to the
outcomes obtained. The identification of more vs. less effective activities, on the other hand, would demand a large sample size and
preferably random assignment of schools to different conditions implementing different activities.

In some studies, the documentation of implementation has been based on interviews with a single respondent per school (Eslea &
Smith, 1998; Stevens, Van Oost, & De Bourdeaudhuij, 2001), or implementation data provided by several teachers has been aggregated
at the school level (Salmivalli, Kaukiainen, & Voeten, 2005). It is thus assumed that each classroom in a school was targeted with the
same degree of adherence to intervention content. However, the same content coverage is not likely, especially if the intervention
includes activities delivered by teachers in classrooms.

Another threat to the reliability of implementation data is the assessment of implementation by teacher reports collected only
after the intervention has ended (Fekkes et al., 2006; Kallestad & Olweus, 2003). Teachers' recall of their implementation actions
during the intervention phase lasting for several months may not be accurate. In order to get comprehensive information regarding
implementation and to increase the validity of self-reports, ratings should be collected at several time points during the delivery of
intervention.

Keeping in mind the above limitations in measuring implementation it may not be surprising that only few studies reported find-
ings regarding the association between the implementation of antibullying programs and the outcomes obtained. A study by
Salmivalli et al. (2005) found a positive association between the overall degree of implementation and reductions in bullying and
victimization at the school level. Kallestad and Olweus (2003) reported positive effects of some program aspects but not others.
Still other studies have revealed very complicated patterns of findings leaving much room for interpretation. For instance,
Hirschstein et al. (2007) assessed two aspects of classroom implementation of Steps to Respect bullying prevention program: lesson
adherence and the quality of instruction. Although greater lesson adherence was related to better teacher-reported interpersonal
skills among students, it was unrelated to observed or student-reported outcomes, including bullying and victimization. Unexpected-
ly, the quality of instruction (e.g., teachers' emotional tone and classroom management as rated by observers) was associated with
increasing levels of student-reported victimization and difficulties in responding assertively to bullying. It should be noted that two
implementationmeasures that were not directly related to the implementation of classroom curriculum (supporting skill generaliza-
tion and coaching of students involved in bullying) were related to positive observed outcomes—but only for older students in the
sample. Another study (Low et al., 2014) examining the implementation of the same program found no effects of lesson adherence
on student outcomes either. However, students' engagement (as perceived by teachers) averaged across several lessons predicted
classroom-level reductions in student-reported victimization but not in bullying perpetration.

In summary, studies examining the association between the implementation of antibullying programs and outcomes obtained are
few, and they have produced mixed findings. There is clearly a need for more studies assessing several aspects of implementation
fidelity at multiple time points in large enough samples. Also, modeling the effects of implementation at the level in which the inter-
vention takes place (e.g., classroom) has not been adequately employed.

1.3. KiVa antibullying program

KiVa is a research-based antibullying program that has been developed in the University of Turku, Finland, with funding from the
Ministry of Education and Culture. The KiVa program involves both universal actions targeted at all students, and indicated actions
targeted at students who have been identified as targets or perpetrators of bullying (Salmivalli, Poskiparta, Ahtola, & Haataja,
2013). The name of the program, “KiVa” is a Finnish word meaning kind or nice, but it is also an acronym for “Kiusaamista Vastaan”
(against bullying).

Although KiVa shares several features of other existing antibullying programs, such as student lessons delivered in classrooms, it
has some unique aspects differentiating it from other programs. Most importantly, KiVa is based on the participant role approach to
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bullying (Salmivalli, Lagerspetz, Björkqvist, Österman, & Kaukiainen, 1996), and thus it focuses on influencing the responses of peer
bystanders witnessing bullying. It is assumed that once bystanders do not provide social rewards (such as laughing or cheering) to
perpetrators, but instead support and defend victimized peers and express disapproval of bullying, an important motivation to
bully others is lost. It should be noted that once the victims perceive the social environment as more supportive, their experience
of the situation might be altered even if the bullies do not immediately stop their mean behaviors (Sainio, Veenstra, Huitsing, &
Salmivalli, 2011; Salmivalli, Poskiparta, Ahtola, & Haataja, 2013). Thus, an important aim of the KiVa curriculum delivered in class-
rooms is to change the bullying-related norms and consequently reduce both bullying perpetration and experienced victimization.

As for the classroom curricula, at the elementary school level there are two different developmentally appropriate sets of student
lessons (10 student lessons× 90min each)—one for Grades 1–3 and the other for Grades 4–6. Themain aims of the student lessons are
to raise awareness of the role bystanders play in the bullying process, to increase empathic understanding of the victim's plight, and to
provide students with safe strategies to support and defend their victimized peers. The topics of the lessons proceed frommore gen-
eral ones, such as the importance of respect in relationships, group communication, and group pressure, to bullying and its mecha-
nisms and consequences. Each lesson includes various types of activities, such as teacher-led discussion, small group discussion,
learning-by-doing exercises, adopting class rules, as well as individual tasks such as playing an antibullying computer game. Class-
room teachers deliver the lessons during the school year (in Finland, from August to May, i.e., one lesson per month) according to
the guidelines provided in the teacher's manuals.

The effects of KiVa antibullying program have been evaluated in several studies based on a randomized controlled trial that took
place from 2007 to 2009 (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; Kärnä et al., 2013) and nationwide roll-out of the
program (Kärnä, Voeten, Little, Poskiparta, Alanen, et al., 2011). There is some initial evidence of the degree of implementation of
KiVa (at the school level) being associated with program outcomes as reported by Kärnä, Voeten, Little, Poskiparta, Alanen, et al.
(2011). Despite the promisingfindings, there is so far a lack of evidence about the effects obtained at varying levels of implementation
and the relative importance of different implementation aspects for outcomes (i.e., classroom level reductions in bullying and
victimization).

1.4. The present study

Although authors of prevention studies have argued that the assessment of fidelity is an essential feature of program evaluations
(Durlak & DuPre, 2008; Durlak et al., 2011; Dusenbury et al., 2003; Ennett et al., 2011; Gingiss, Roberts-Gray, & Boerm, 2006), it has
been uncommon in antibullying program trials (for meta-analyses, see Ryan & Smith, 2009; Ttofi & Farrington, 2010). When data on
implementation has been gathered, it has been assessed at a very general level (e.g., Eslea & Smith, 1998; Fekkes et al., 2006; Kallestad
&Olweus, 2003; Salmivalli et al., 2005), in small samples (Eslea & Smith, 1998; Stevens et al., 2001), and typically reported as descrip-
tive information rather than associated with the outcomes obtained.

Although the KiVa program has been found to reduce bullying and victimization (Kärnä, Voeten, Little, Poskiparta, Alanen, et al.,
2011; Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013), much remains to be known about program implementation
and whether it explains variation in program outcomes. Therefore, we focused on the extent to which teachers delivered the class-
room curriculum (quantity of the efforts) and howwell they did it (quality of the efforts) throughout a school year. Thus, the current
study extends the effectiveness studies of the KiVa programby examining the implementation fidelity of the program curriculum and
relating it to reductions in bullying perpetration aswell as victimization. From a broader perspective, it is one of the first studies in the
field (a) assessing several aspects of lesson implementation, (b) utilizing longitudinal multilevel modeling of hierarchical data, and
(c) linking implementation aspects with outcomes at the classroom level.

Implementation fidelity was systemically measured by collectingmonthly teacher reports on the quantity as well as the quality of
implementation of the KiVa program during the nine months of the trial. The measures of lesson adherence and duration of lessons
were chosen to reflect the quantity of implementation; they represent the core features of the lesson plans provided in the structured
teacher manuals of KiVa. Both measures have also been used in the previous research in the field (Dane & Schneider, 1998; Durlak &
DuPre, 2008). The third measure, lesson preparation, was used as an indicator of the quality of implementation. All fidelity aspects
were measured on continuous scales, providing more statistical power to detect effects on the outcome variables.

Besides exploring the overall degree of implementation of the KiVa curriculum, we tested the hypotheses that classroom-level
reductions of victimization would be larger in classrooms where teachers reported more lesson adherence (Hypothesis 1a), longer
duration of lessons (Hypothesis 1b), and more lesson preparation (Hypothesis 1c). Similarly, we hypothesized larger classroom-
level reductions of bullying in classrooms with higher lesson adherence (Hypothesis 2a), longer lesson duration (Hypothesis 2b),
and more lesson preparation (Hypothesis 2c). We had no hypotheses regarding more or less effective aspects of implementation.
However, based on previous findings (Merrell et al., 2008; Vreeman & Carroll, 2007) we expected that effects on victimization
might be larger than effects on bullying perpetration.

2. Method

2.1. Participants

The sample comprises the intervention schools that took part in the first evaluation studies of the KiVa antibullying program (Kärnä,
Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013). In the present study, we included only the elementary schools (Grades 1 thru 6)
that were in the intervention condition. In total 77 elementary schools took part, 39 intervention schools from the first phase of
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evaluation in 2007–2008, and 38 intervention schools from the second phase in 2008–2009. Some intervention schools in the second
phase had been involved as control schools in the first phase (Kärnä et al., 2013).

There were in total 439 teachers in the 77 participating schools, but the analyses in the present studywere based on the data from
417 teachers from 76 schools, as a result of deleting students with missing values on self-reported victimization and bullying
(discussed in the Appendix A). The majority of the teachers (85%) worked in general education, and the remaining 15% as special
education teachers. The total number of students in the 77 intervention schools was 8452. There were missing value patterns in
the outcomemeasures at the student level, which have already been discussed in the previous evaluation studies of the KiVa program
(Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013). In the present analyses, we used data from 7413 students (49% girls
and 51% boys). The deleted 1039 students (450 from Grades 4–6 and 589 from Grades 1–3) did not participate either in the pretest
or in the posttest or participated only in the pretest but were not in the schools during the intervention. Another reason for not
participating was the lack of parental consent, which was given for 94% of the students.

In addition to the four sources of missing values mentioned, there was a fifth source—namely, nonresponse by teachers in the in-
tervention schools who were asked to provide information about implementation of the KiVa program. Altogether, 332 out of 417
teachers (80%) returned the lesson booklets. This produced missing values in the three implementation variables derived from the
booklets for 85 teachers, associated with 20% of the students. On average, 80% (SD= 24) of the booklets for a school were returned,
ranging from 0% to 100%. To deal with missing values, we estimated the models using full information maximum likelihood (FIML)
estimation (e.g., Enders, 2010). Details regarding the five missing value patterns are further discussed in the Appendix A.
2.2. Measures of dependent variables

2.2.1. Victimization
At pretest and posttest assessments (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013), the term bullying was defined

for students by classroom teachers in the way it is formulated in the Olweus' Bully/Victim Questionnaire (OBVQ; Olweus, 1986); this
definition emphasizes the repetitive nature of bullying and the power imbalance between the victim and the bully. Four questions
assessing direct and indirect forms of victimization (verbal, exclusion, physical, and manipulative) were used as indicators of latent
variables for victimization. Specific questions of experienced victimization were presented on separate pages and were seen one by
one, prompted by the following: “How often have you been bullied at school in the last two months in this way?” The two direct
forms were verbal and physical: “I was called mean names, was made fun of or teased in a hurtful way” and “I was hit, kicked or
shoved by someone” respectively. The two indirect forms were exclusion and manipulative behavior: “Other students ignored me
completely or excludedme from things or from their group of friends” and “Other students tried tomake others dislikeme by spread-
ing lies aboutme.”All four itemswere responded to on a 5-point scale (0= not at all, 1= once or twice, 2= two or three times amonth,
3= every week once or twice, and 4= several times a week). Psychometric studies of the OBVQ have demonstrated evidence that both
the victimization and bullying scales are internally consistent (e.g., greater than .80 reliability across several grades; Olweus, 2007) In
addition, studies have demonstrated evidence of construct validity and concurrent validity, such as acceptable item fit statistics and
item characteristics (Kyriakides, Kaloyirou, & Lindsay, 2006) as well as significant correlations (r's = .40–.60) with related constructs
(Olweus, 2007). In the present study, the ordinal coefficient alpha (Gadermann, Guhn, & Zumbo, 2012) for the four victimization
items was .87 at pretest and .88 at posttest.
2.2.2. Bullying
The term bullying was defined to the children in the way it is presented in the OBVQ (Olweus, 1986), which emphasizes the re-

peated nature of bullying and the power imbalance between the bully and the victim. At pretest and posttest assessments, four
items representing typical forms of bullying others derived from the OBVQ were used as indicators of bullying behavior. Each item
was prompted with the following: “Have you been bullying others in this way in the last twomonths?” The specific questions of bul-
lying were presented on separate pages so that four forms (verbal, exclusion, physical and manipulative) were seen one by one. The
direct formswere verbal and physical: “I called someone bymeannames,made fun of, laughed in someone's face or teased in a hurtful
way” and “I hit, kicked or shoved someone,” respectively. The two indirect forms of bullying (exclusion and manipulative behavior)
were assessed by asking: “I ignored someone completely or excluded him/her from things or the group of my friends” and “I spread
lies about someone and tried to get others to dislike him/her.” All four itemswere responded to on a 5-point scale (0= not at all, 1 =
once or twice, 2= two or three times amonth, 3= every week once or twice, and 4= several times a week). At pretest, the ordinal alpha
coefficient was .86; at posttest, the coefficient was .88.
2.3. Implementation measures

Prior to program implementation (in August), teachers were given lessons booklets in which all lesson-specific activities for each
of the 10 lessons were listed. After a delivered lesson, they were instructed to mark whether they used (or did not use) each of the
activities included and to continue doing so throughout the school year. In addition, the booklets contained questions about the
time teachers had spent (in minutes) for preparing and delivering each lesson. If there were missing data on all three measures
asked in the booklets, the lesson was considered as not delivered.
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2.3.1. Lesson adherence
The firstmeasure, designed to assess the total degree of lesson adherence for theKiVa curriculum,was calculated as the proportion

of tasks delivered for each lesson. These proportions were averaged over the 10 lessons. The average proportion of curriculum tasks
completed ranged from 3% to 100% with a mean of 68% (SD= 20%).

2.3.2. Duration of lessons
The number of minutes used for teaching the lesson contentwas averaged across the lessons a teacher reported to have delivered.

The duration of lessons ranged from 25 to 180 min, with a mean of 79 min (SD = 19 min).

2.3.3. Lesson preparation
Time spent in preparing the lessonswas calculated by averaging the reported numbers ofminutes across the lessons delivered by a

teacher. The time devoted to preparing a lesson ranged from 8 to 98 min, with a mean of 29 min (SD= 16 min).

2.4. Design and procedures

Participating schools used the KiVa antibullying program for the first timeduring a period of one school year as they participated in
a randomized controlled trial testing the effectiveness of the KiVa program (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011;
2013). Schools had been randomly assigned to intervention and control conditions, but the 79 control schools were not part of the
present sample.

Data from students were obtained by internet-based questionnaires. There were three measurement occasions: in May (T1), in
December–January (T2), and in May (T3; one year after the pretest). In the present study, we used only the pretest measurement
(T1; at the end of the school year before intervention) and the final posttest (T3; at the end of the school year in which the trial
had taken place). All students with parental consent to participate received personal passwords to log in to the questionnaire and
were assured strict confidentiality (see Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013).

Implementation data were collected from teachers delivering the classroom curriculum in the intervention condition by means of
lesson booklets. The teachers were asked to fill in the lesson booklet immediately after each lesson (i.e., everymonth) over the course
of the intervention year. Schools were reminded at the end of the school year to mail the booklets to the University of Turku by using
pre-addressed and pre-paid envelopes.

2.5. Analytic method

The present study explored relationships between the implementation of the KiVa curriculum—adherence, duration, and
preparation—and reductions in victimization and bullying. Implementation of the curriculum occurred at the level of the classroom
and therefore was the primary focus of analysis. Several models were estimated within the multilevel structural equation modeling
(MSEM) framework. MSEM is an extension of structural equation modeling (SEM) that allows for latent variable model testing at
multiple levels of data (Muthén & Asparouhov, 2011). This approach accounts both for measurement error—via latent variables—
and for nested data (students within classrooms). One feature of MSEM that is important to this study is the decomposition of
variation into components specific to classrooms and students.

Latent difference score (LDS)modelswere used to capture changes in bullying and victimization frompretest to posttest (McArdle
&Nesselroade, 1994;McArdle & Prindle, 2008;McArdle, 2001, 2009). A simple LDSmodel is shown in Fig. 1. In thismodel, variable x is
measured on two occasions. The secondmeasurement x2 is modeled as a function of the first measurement x1 and a difference score
Δx. The difference score Δx represents the part of x2 not related to x1—that is, change that occurred between the two time points.
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Fig. 1. Latent difference scoremodel.Note. Boxes represent observed variables, the triangle represents a constant. Single-headed arrows indicate regression coefficients,
intercepts, or means; double-headed arrows indicate variances, the circle represents latent (or unobserved) variable, which is created to indicate the change that
occurred between two time points.
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Mathematically, this is represented by the simple equation x2= 1 × x1 + 1 × Δx. Each score on the right-hand side of this equation is
pre-multiplied by a factor of 1; these correspond to the regression coefficients shown in the figure. The other parameters in thismodel
are: (a) μ1, themean of x1; (b) σ1

2, the variance of x1; (c) μΔ, the mean of the difference score Δx; (d) σΔ
2, the variance of the difference

score; and (e), the covariance between x1 (the initial status) and the resulting change represented by Δx. This SEM representation of
difference scores has many advantages over traditional models of change (e.g., ANOVA, gain scores, and residual change scores):
model parameters are explicitly defined, researchers have more flexibility in testing change hypotheses, information on global
model fit is available, and unreliability in measurement is removed from the difference scores (McArdle, 2009).

Separate models were fit for victimization and bullying. A path diagram of the model is presented in Fig. 1. As discussed in the
Method section, we used four variables from the OBVQ measure to capture bullying and victimization at pretest and posttest. The
four variables were used to create latent constructs and thus account for measurement error. The variation in each indicator was
decomposed into student- and classroom-level components—these are represented by the circles in Fig. 1. The difference scores
were regressed onto the initial measurement variables. This specification removes any influence of initial scores on subsequent
change and is recommended when the change process (i.e., those resulting from intervention) occurs after the initial time point
(McArdle, 2009). At the classroom level, the difference score is predicted by the set of implementation variables and at the student
level the difference score is predicted by a set of student demographics. All predictors were left uncentered.

The data were analyzed withMplus 7.0 (Muthén &Muthén, 1998–2012). Parameters were estimated using a robust FIML estima-
tor (i.e., MLR). In addition, variation at the school level was controlled for by using the TYPE= COMPLEX option—as classroomswere
nestedwithin schools, this optionwas used so that standard errors would not be underestimated at the classroom level. Global model
fit of themeasurementmodelswas evaluated according to recommendations by Hu andBentler (1999): (a) a standardized rootmean
square residual (SRMR) b .08; (b) a comparative fit index (CFI) N .95; and (c) a root mean square error of approximation (RMSEA)
b .06. These cut-off values are only rough guidelines. The CFI and RMSEA were calculated separately for each level according to the
partially-saturated model fit approach outlined by Ryu and West (2009). All significance tests were conducted using a Type I error
rate of .05 except where noted.
3. Results

3.1. Descriptive statistics

Means and standard deviations for and correlations between student-level variables are shown in Table 1. Moderate stability from
pretest to posttest (across 12 months) was observed for victimization (r = .52) and bullying (r = .44). Victimization and bullying
were positively correlated within measurement occasions (r = .54 and .50) for pretest and posttest as well as across occasions
(r= .24 and .34). Boyswere victimizedmore and bullied other students more at both time points. Older students were bulliedmore
at pretest. Gender was balanced in the sample (M= .51) and the mean age was 9.97. Intraclass correlation coefficients (ICC), which
quantify the amount of variation between groups in nested data, are also provided in Table 1. The ICCswere moderate in size for bul-
lying and victimization (range= .07–.15) and comparable to those commonly seen in educational research (Bliese, 2000). Almost all
of the variance in age was located at the classroom level (ICC = .95), which was not surprising as the groups were defined by grade
level. The ICC for gender was negligible (ICC = .01), and thus gender was omitted as a group level variable.

Classroom-level descriptive statistics are provided in Table 2. School-level ICCs for the fidelity variables ranged between .44 and
.48, suggesting that implementation varied considerably between schools as well as classrooms. The classroom-level correlations be-
tween victimization and bullyingwere uniformly higher compared to student-level estimates. The average time of lesson preparation
correlated negatively with bullying and victimization at all measurement occasions. Correlations between lesson adherence and
bullying and victimization were all negative, but none were statistically significant. Duration of lessons was positively correlated
with preparation time and lesson adherence; preparation time and lesson adherence were uncorrelated. Although statistically signif-
icant, the positive correlations between duration of lessons and the other two implementation variables were not strong. Therefore,
including these three facets of program implementation as separate predictors in themodel was justified. Grade level was negatively
associated with bullying and victimization and positively associated with the preparation time of teachers as well as the duration of
Table 1
Student-level descriptive statistics at pretest and posttest.

Variable M SD ICC Vic1 Bul1 Vic3 Bul3 Boy

Vic1 a .74 .12b –

Bul1 a .41 .14b .54** –

Vic3 a .67 .09b .52** .34** –

Bul3 a .46 .07b .24** .44** .50** –

Boyc .51 .50 .01 .10** .19** .07** .16** –

Agec 9.97 1.77 .95 .09 .32 .07 .22** − .01

Notes. ICC= Intraclass correlation coefficient (at the classroom level). Vic1=Victimization at wave 1. Bul1=Bullying at wave 1. Vic3=Victimization at wave 3. Bul3=
Bullying at wave 3. Boy = Gender (0 = girl; 1 = boy). Age = Age of student. ** p b .01.

a Means for constructs that vary at both levels are defined at the between-group level.
b Average ICC value of the four observed indicators per construct.
c Defined as student-level variables only.



Table 2
Classroom-level correlations and descriptive statistics at pretest and posttest.

Variable M SD ICCa Vic1 Bul1 Vic3 Bul3 Prep Adhe Dura Grade

Vic1 .79 .36 – 1.00
Bul1 .33 .24 – .98 ** 1.00
Vic3 .63 .28 – .98 ** .94 ** 1.00
Bul3 .27 .18 – .98 ** .95 ** .99 ** 1.00
Prep 29.51 16.17 .48 − .24 ** − .22 ** − .30 ** − .27 ** 1.00
Adhe .68 .20 .47 − .01 − .01 − .06 − .05 − .04 1.00
Dura 79.18 19.71 .44 − .17 ** − .18 − .19 ** − .19 ** .33 ** .25 ** 1.00
Grade 3.48 1.69 .78 − .80 ** − .85 ** − .82 ** − .82 ** .25 ** .03 .20 ** 1.00

Notes. Vic1 = Victimization at wave 1. Bul1 = Bullying at wave 1. Vic3 = Victimization at wave 3.
Bul3 = Bullying at wave 3. Prep = Average amount of preparation per lesson in minutes.
Adhe = Proportion of curriculum tasks completed. Dura = Average duration of lessons in minutes.
Grade = Classroom grade. ** p b .01.

a School-level ICC.
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lessons. With regard to variable means, both bullying and victimization decreased approximately one-half of a standard deviation by
posttest; this finding has been reported elsewhere (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013).

3.2. Measurement models

As noted earlier, the four items from the OBVQmeasuring verbal, exclusionary, physical, andmanipulative victimization and bul-
lying were used as indicators of the two latent outcome variables—victimization and bullying. Prior to estimating the LDSmodels, we
conducted a series of multilevel confirmatory factor analyses (MCFA) to ensure satisfactory measurement of the outcomes. In these
models, covariates were excluded and the relationships between latent variables were not directional. Separate models were fit for
victimization and bullying. Fit indices for the victimization model were lower compared to the bullying model, but most were in
acceptable ranges at both levels, χ2Student (15) = 145.32, p b .001, SRMR Student = 0.02, RMSEA Student = 0.03, CFI Student = .90 and
χ2

Classroom (15) = 62.69, p b .001, SRMR Classroom = 0.03, RMSEA Classroom = 0.09, CFI Classroom = .97. The bullying model fit the
data well at the student level, χ2Student (15) = 76.76, p b .001, SRMR Student = 0.03, RMSEA Student = 0.02, CFI Student = .97, and at
the classroom level, χ2Classroom (15) = 13.20, p = .59, SRMR Classroom = 0.05, RMSEA Classroom = 0.00, CFI Classroom = 1.00.

In addition to sufficient model fit, the analysis of longitudinal data requires invariance in measurement parameters over time to
ensure the same construct ismeasured over the course of a study (Vandenberg & Lance, 2000). Therefore, we tested formeasurement
invariance of item factor loadings and item intercepts using nestedmodel comparisons. Because the chi-square difference test (Δχ2) is
sensitive to sample size, we reduced the acceptable Type I error rate to .01 (Little, 2013) and also examined change in the CFI index
(ΔCFI) for which a difference of .01 or greater is considered indicative of measurement non-equivalence (Cheung & Rensvold, 2002).
Loading invariance was tested first by constraining factor loadings to be equal across time—the so-called weak-invariant model. For
victimization, the chi-square difference test was not statistically significant, and model fit actually improved according to the CFI at
Table 3
Latent difference score model: student-level results (N = 7413).

Victimization Bullying

Type Parameter Est Std SE Est Std SE

Factor Item 1a 1.0 (.73) – 1.0 (.67) –

Loadings Item 2 0.73⁎⁎ (.63) 0.02 0.76⁎⁎ (.56) 0.05
Pretest Item 3 0.68⁎⁎ (.61) 0.02 0.87⁎⁎ (.61) 0.04

Item 4 0.72⁎⁎ (.67) 0.02 0.56⁎⁎ (.57) 0.05
Factor Item 1a 1.0 (.74) – 1.0 (.74) –

Loadings Item 2 0.73⁎⁎ (.62) 0.02 0.76⁎⁎ (.64) 0.05
Posttest Item 3 0.68⁎⁎ (.62) 0.02 0.87⁎⁎ (.70) 0.04

Item 4 0.72⁎⁎ (.66) 0.02 0.56⁎⁎ (.61) 0.05
Regression Pre → Posta 1.0 – – 1.0 – –

Coefficients Diff → Posta 1.0 – – 1.0 – –

Pre → Diff −0.53⁎⁎ (− .56) 0.02 −0.57⁎⁎ (− .50) 0.04
Boy → Pre 0.15⁎⁎ (.10) 0.03 0.15⁎⁎ (.19) 0.02
Age → Pre 0.01 (.03) 0.02 0.07 (.31) 0.04
Boy → Diff 0.02 (.02) 0.02 0.08⁎⁎ (.09) 0.01
Age → Diff 0.00 (.01) 0.01 0.02 (.09) 0.01

Residual Pre 0.54⁎⁎ (.99) 0.04 0.14⁎⁎ (.87) 0.02
Variances Posta 0.00 – – 0.00 – –

Diff 0.34⁎⁎ (.69) 0.02 0.16⁎⁎ (.78) 0.02

Note. Standardized parameter estimates are shown in parentheses. Est = Parameter estimate. Std = Standardized estimate. SE = Standard error.
a Parameter fixed for model identification.

⁎⁎ p b .01.
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the student level, Δχ2 Student (3) = 1.61, p = .66, ΔCFI Student = − .014, and at the classroom level, Δχ2 Classroom (3) = 1.31, p = .73,
ΔCFI Classroom = − .004. The observed positive change in CFI is likely a sign of improved model parsimony. Thus, the weak-
invariant model was supported. For bullying, constraints at the student level did not result in a significant loss of model fit, Δχ2

Student (3)=11.40, p=.01,ΔCFI Student= .003. At the classroom level,ΔCFI Classroomwas .017. The constraints, however,were acceptable
according to the chi-square difference test, Δχ2 Classroom (3) = 8.34, p= .04, and the model still fit the data quite well (CFI Classroom =
.98). Therefore, we decided the invariance constraints for bullying were tenable at the classroom level as well. The equality of item in-
tercepts—specified in a strong-invariantmodel—was not required for interpreting parameters of interest in the LDSmodels (i.e., regres-
sion coefficients). Still, we tested the strong-invariant model (defined at the classroom level) and found the intercepts could be
considered invariant for both bullying, Δχ2 Classroom (3) = 7.76, p = .05, ΔCFI Classroom = .016, and victimization, Δχ2 Classroom (3) =
1.77, p = .62, ΔCFI Classroom =− .004.

3.3. Latent difference score model: victimization

Having determined a satisfactory measurement model with invariant item parameters, the final LDS model for victimization was
estimated. The student-level LDS model fit the data well. The chi-square value was significantly different from zero, χ2

Student (30)=
351.84, p b .001. However, alternative fit indices were all in acceptable ranges, SRMR Student= 0.03, RMSEA Student= 0.03, CFI Student=
.98. Parameter estimates and standard errors for the student-level model are presented on the left-hand side of Table 3. Standardized
factor loadings were all above .50 and significantly different from zero (see Factor Loadings Pretest and Factor Loadings Posttest
sections).

Regarding the latent regressions (see Regression Coefficients section in Table 3), a significant negative effect was found for the ef-
fect of pretest scores on the latent difference scores at posttest (standardized β = −0.56). This means that higher pretest levels of
victimizationwere associatedwith larger decreases in victimization over the span of the study. Covariate (gender, age) effects on pre-
test scores and on the latent difference scores are also provided in Table 3 (see Regression Coefficients section). Consistent with pre-
vious studies (Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; 2013), boys were victimized significantly more at pretest
(standardizedβ=0.10) than girls within the same classroom. Therewere no gender effects, however, on the change between pretest
and posttest. Comparative age within a classroom was not a significant predictor of being victimized at pretest nor associated with
decreases in victimization over time.

At the classroom level, the model for victimization also fit the data reasonably well, χ2
Classroom (44) = 96.17, p b .001, SRMR-

Classroom = 0.08, RMSEAClassroom = 0.05, CFIClassroom = .93. Parameter estimates and standard errors for the classroom-level model
are presented on the left-hand side in Table 4. The standardized factor loadings—all close to 1 in value—weremuch higher compared
to the student level (see Factor Loadings Pretest and Factor Loadings Posttest sections), which is common in MSEM (Muthén, 1994).

With regard to the dose–outcome relation (see Regression Coefficients section on the left-hand side of Table 4), two aspects of im-
plementation had significant effects on the posttest difference scores: Lesson adherence and the average preparation time per lesson.
For each standard deviation increase in the degree of lesson adherence—approximately 20% of all possible activities—victimization
would be expected to decrease by an additional 0.17 standard deviations. Likewise, for each standard deviation increase in
Table 4
Latent difference score model: classroom-level results (J = 417).

Victimization Bullying

Type Parameter Est Std SE Est Std SE

Factor Item 1a 1.0 (.94) – 1.0 (.95) –

Loadings Item 2 0.87⁎⁎ (.99) 0.05 0.67⁎⁎ (.95) 0.05
Pretest Item 3 1.29⁎⁎ (.99) 0.09 1.18⁎⁎ (.99) 0.07

Item 4 0.57⁎⁎ (.97) 0.03 0.50⁎⁎ (.94) 0.05
Factor Item 1a 1.0 (.90) – 1.0 (.95) –

Loadings Item 2 0.87⁎⁎ (.96) 0.05 0.67⁎⁎ (.80) 0.05
Posttest Item 3 1.29⁎⁎ (.99) 0.09 1.18⁎⁎ (.99) 0.07

Item 4 0.57⁎⁎ (.92) 0.03 0.50⁎⁎ (.89) 0.05
Regression Pre → Posta 1.0 – – 1.00 – –

Coefficients Diff → Posta 1.0 – – 1.00 – –

Pre → Diff −0.31⁎⁎ (−1.03) 0.05 −0.36⁎⁎ (−0.36) 0.08
Grade → Pre −0.15⁎⁎ (−0.79) 0.02 −0.11⁎⁎ (−0.82) 0.04
Prep → Diff −0.00⁎⁎ (−0.21) 0.00 −0.00 (−0.14) 0.00
Adhe → Diff −0.08⁎ (−0.17) 0.04 −0.03 (−0.07) 0.04
Duration → Diff 0.00 (0.08) 0.00 0.00 (0.02) 0.00
Grade → Diff −0.01 (−0.17) 0.01 −0.01 (−0.12) 0.02

Residual Pre 0.04⁎⁎ (.38) 0.01 0.02⁎⁎ (.32) 0.01
Variances Posta 0.00 – – 0.00 – –

Diff 0.00 (.18) 0.00 0.00⁎⁎ (.35) 0.00

Note. Standardized parameter estimates are shown in parentheses. Est = Parameter estimate. Std = Standardized estimate. SE = Standard error. Prep = Average
amount of preparation per lesson in minutes. Adhe = Proportion of curriculum tasks completed. Duration = Average duration of lessons in minutes.

a Parameter fixed for model identification.
⁎ p b .05.
⁎⁎ p b .01.
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preparation time—approximately 16min per lesson—victimizationwould be expected to decrease by an additional 0.21 standard de-
viation units. Lesson duration was not significantly predictive of decreases in victimization. Finally, grade level and pretest levels of
victimization predicted reductions in classroom victimization; that is, classrooms containing older elementary school students and
with higher initial levels of classroom-wide victimization saw greater subsequent decreases.

3.4. Latent difference score model: bullying

The student-level LDS model for bullying fit the data well, χ2Student (30) = 210.95, p b .001, SRMRStudent = 0.05, RMSEAStudent =
0.03, CFIStudent = .95. Parameter estimates and standard errors are presented on the right-hand side of Table 3. Standardized factor
loadings were all above .50 and significantly different from zero (see Factor Loadings Pretest and Factor Loadings Posttest sections).

The effect of pretest scores on the latent difference score at posttest (see Regression Coefficients section)was significantly different
from zero (standardizedβ=−0.50). It appears that studentswith higher pretest levels of bullying compared to their classroompeers
reported larger decreases in bullying over time. Similar to the results for victimization, boys bullied significantlymore at pretest (stan-
dardized β=0.19) than girls within the same classroom. The effect of gender on the latent difference scores was also significant such
that boys had smaller decreases in bullying—a 0.09 standard deviation difference—compared to girls in the same classroom.
Students' age compared to others in a classroom was again a non-significant predictor of pretest levels or subsequent changes in
bullying.

At the classroom level for bullying model (Table 4), the SRMR was at the acceptable model fit threshold, χ2Classrom (44) =
52.72, p b .01, SRMRClassroom = 0.08, RMSEAClassroom = 0.02, CFIClassroom = .97. Fit was acceptable according to the RMSEA and
CFI, and modification indices did not reveal any salient sources of misspecification. Therefore, we interpreted the bullying
model as is. Parameter estimates and standard errors for the classroom-level model are presented on the right-hand side of
Table 4. The classroom-level indicators were again highly reliable according to the standardized factor loadings (see Factor
Loadings Pretest and Factor Loadings Posttest sections).

None of the classroom-level dose–outcome relations were statistically significant in bullying reduction (see Regression Coeffi-
cients section). The standardized regression weights for the proportion of tasks completed (β=−0.07) and the average preparation
time per lesson (β = −0.14) were in expected directions but were smaller than in the victimization model. Regarding other model
effects, grade level and pretest levels of aggregate bullying predicted reductions in classroom-level bullying over time, as in the
victimization model.

4. Discussion

Scholars in the field of prevention have clearly demonstrated that programs often are not implemented with the same standard
(e.g., Dane & Schneider, 1998; Durlak & DuPre, 2008). In school-based effectiveness studies, an important question is to what extent
teachers, who are often responsible for program delivery, have actually put the program in practice—with good or poor fidelity. Prior
to the present study, very little research on bullying interventions focused on this issue. More specifically, there have been only few
studies examiningwhether some aspects of implementation aremore relevant than others inmaximizing positive outcomes in terms
of reductions in bullying problems (Hirschstein et al., 2007; Low et al., 2014). Although Kärnä, Voeten, Little, Poskiparta, Alanen, et al.,
2011 reported a school-level association between the KiVa antibullying curriculumdelivered and reduction in victimization, the pres-
ent study took a step forward in examining several aspects of implementation and relating them to outcomes at the classroom level.

4.1. Degree of implementation

During the 9 months of intervention, the average degree of lesson adherence was almost 70%, which can be considered satisfac-
tory. There was significant variation between schools with regard to implementing the KiVa program, as indicated by the high ICCs.
Thus, the commitment to use the curriculum is not only a matter of individual teachers but depends on the school context.

Regarding victimization (Hypotheses 1a–1c), higher lesson adherence predicted a larger reduction in victimization as expected.
Many of the tasks included in the KiVa student lessons (Salmivalli, Poskiparta, Tikka, & Pöyhönen, 2013; Salmivalli, Pöyhönen, &
Kaukiainen, 2012) emphasize collaborative learning—providing opportunities for student-to-student interaction (e.g., small-group
and dyadic discussions, brainstorming, and role-play) instead of teacher-centered practices. During the implementation process
across the year, a set of class rules are adopted; students gradually learn to know which behaviors constitute bullying and begin to
understand the role of the group in maintaining or stopping it. Thus, with a larger proportion of tasks encountered, possibilities to
practice constructive responses to bullying (whether experienced as a target or witnessed) and integrating these skills into daily
interactions become more likely.

A second measure of implementation indicated the average duration allocated for lesson delivery. The average teacher-reported
duration was nearly 80 min per lesson, indicating that teachers on average reduced only 10 min from the recommended duration
for a KiVa lesson. Similar to the findings of Sapouna et al.'s (2010) evaluation of an online antibullying intervention, we found no
dose–outcome relation in terms of the time used. This finding suggests that the amount of content deliveredmay be more important
than the time used for lesson delivery. The duration of student lessons may consist of other things than actual antibullying content
(e.g., transitions between lessons, getting students' attention, and reacting to misbehavior). In a recent smoking prevention study,
observers noted that teachers devoted most of the instructional time—varying between 36 and 60 min—to classroom management
and getting organized for the delivery of the intervention (Goenka et al., 2010). Accordingly, teacher-reported duration may not be
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a strong measure of the degree to which students were exposed to program content. Moreover, the positive classroom-level correla-
tion between duration and adherence suggests that adherence cannot be optimalwithminimal duration (time needs to be invested to
lesson delivery in order to meet satisfactory levels of adherence). When the overlap between the two is controlled for, however,
adherence to lesson content (as well as preparation of lessons) is more important for success than duration as such. It is important
to measure several aspects of implementation fidelity during intervention delivery in order to gain insight into dose–outcome rela-
tions (Gearing et al., 2011) and especially the unique predictors of positive outcome.

In addition to lesson adherence, the time teachers spent preparing the lessons was related to reductions in victimization. When
considering preparation as a tool for effective teaching, it is worthwhile to discuss the nature of teaching as well as the mechanism
by which teaching quality is improved by preparation. Namely, annotated lesson plans enhance teachers' knowledge about what to
teach and the skills to do it effectively (Davis & Krajcik, 2005; Dunn et al., 2010; Morris & Hiebert, 2011). Preparation enables teachers
to build knowledge of the interventionmodel (e.g., what are the learning objectives), confidence with implementation techniques and
strategies (e.g., how to achieve learning objectives), and skills to generalize the content outside of planned lessons (e.g., integrating cur-
riculum experiences), all of which reflect the standards of program delivery. Leinhardt and Greeno (1986) have defined teaching as a
complex cognitive skill based on knowledge about both the content to be taught as well as how to construct and deliver a lesson. Also,
Shulman (1986) has pointed out that the knowledge base for teaching contains content as well as pedagogical reasoning and action.
With respect to knowledge related to bullying, Bauman andDel Rio (2005) have argued that teachers do not have a clear understanding
of the nature of bullying.When teachers devote time to reading the KiVamanual, however, they are exposed to current research-based
knowledge on bullying. Increased knowledge and confidence with the content can influence students' activity—for example, students'
willingness to present different solutions for stopping bullying—and to practice skills needed in intervening and supporting victimized
peers. Importantly, the way in which students perceive, interpret, and process information in the instructional situation—including
content and social processes—determines what they will learn (De Corte, 2000; Shuell, 1996).

Contrary to our Hypotheses (2a–2c), none of the three implementation aspects had a significant effect on reducing bullying per-
petration over time. Although this was somewhat surprising, it is in accordancewith some previous findings suggesting that reducing
bullying is more challenging than reducing experienced victimization (for reviews, see Merrell et al., 2008; Vreeman & Carroll, 2007).
Whereas the effects of lesson adherence and lesson preparation on bullying were in the expected direction, the impact of lesson
duration was practically zero. For some classrooms, the desired effects were not obtained because there was little or no bullying–
victimization problems at baseline (i.e., most children were not repeatedly victimized or bullied others) thus leaving no room for
improvement. Prevalence of self-reported bullying was lower than prevalence of self-reported victimization, as shown by the
classroom means. Therefore, it may have been more difficult to find effects on bullying than on victimization. Another plausible ex-
planation for the non-significant effects on bullying can be associated with the short duration (i.e., one school year) of the trial (see
Brown et al., 2011), whichmay not have been enough to change the behavior of bullies, especially if they were powerful and popular
(Garandeau, Lee, & Salmivalli, 2014; Rodkin, Farmer, Pearl, & Van Acker, 2006; Vaillancourt & Hymel, 2006). Some students involved
in bullying may simply have decreased the number of peers they targeted (in other words, some victims were able to escape the
victim role). In addition, some former victims may have felt less victimized if fewer classmates reinforced the bullies during bullying
incidents, while more classmates communicated support for the victims. Another interpretation might be increased coping compe-
tence among the victims. If true, these are all desirable outcomes, even when it turns out impossible to prevent all bullying. Finally,
it should be noted that the KiVa program also includes indicated actions by which both victims and perpetrators are targeted; such
actions might be more likely to reduce bullying perpetration than the universal classroom-level components of the program, which
were the focus of the present study.

With respect to individual level factors related to bullying problems, our findings at pretest showed that boys are more often in-
volved in bullying as victims or bullies than girls (see also, Card, Stucky, Sawalani, & Little, 2008; Solberg &Olweus, 2003). Furthermore,
the reduction in bullying others was also significantly associated with being a boy; boys showing on average less reduction than girls.
4.2. Limitations and further research

There were some limitations in the current study. One methodological limitation is that the self-report measures of bullying and
victimization were ordinal. FIML estimation is based on the assumption of continuous and multivariate normally-distributed data. In
this study, reliancewas placed on the robustness of the estimationmethod used (robust FIML estimation) for addressing violations of
these distributional assumptions. Some research supports such practices in single-level SEM—for instance, when five or more
response categories are available and observed frequencies are symmetric (Rhemtulla, Brosseau-Liard, & Savalei, 2012)—but the
use of robust FIML estimation with ordinal data in the MSEM case has not yet been explored.

Second, all themeasures in this studywere based on self-reports; peer-reports and observationalmeasures of teacher actionswere
not used. Notably, we tested fidelity effects on peer-reports with a restricted sample excluding students in Grades 1, 2, and 3—peer
reports were not collected in these grades—but no significant relations were found. With respect to the teacher reports, significant
consistency across observation ratings and teacher self-reports has been found (Domitrovich et al., 2010; Lillehoj et al., 2004;
Moskowitz, Schaps, & Malvin, 1982). However, implementation measures based on teachers' self-reports may be inflated relative
to observer-reported ratings (Domitrovich et al., 2010; Lillehoj et al., 2004; Melde et al., 2006). Although observational data would
have improved our assessment of fidelity, this method was not possible given the large national sample obtained. More empirical
data on the quality of interactions between teachers and students in terms of emotional and instructional support during programde-
livery would inform our research and increase knowledge regarding implementation standards.
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Furthermore, 20%of the teachers did not provide data on curriculum implementation. As a result of the attrition, the relatively high
implementation rate may be inflated. On the other hand, teachers who dropped out of the study may have followed parts of the cur-
riculum but failed to return booklets due to administrative shortcomings such as lack of coordination, organizational commitment, or
personnel turnover. For some schools the decision to volunteer in the evaluation study was probably collegial (e.g., most of the
teachers prioritized antibullying work), whereas some schools may have joined on the basis of the principal's decision only. Previous
research suggests that teachers' motivation and perceptions of bullying (Kallestad & Olweus, 2003) aswell as the school context such
as the principal's commitment and support (Ahtola, Haataja, Kärnä, Poskiparta, & Salmivalli, 2013) play an important role in investing
resources for antibullying work in classrooms.

A fourth limitation relates to individual students' attendance at lessons. Namely, student-level exposure to the intervention was
not controlled for due to the universal nature of lessons (targeting at all students in classrooms). The presence of high-status children
may be an important precondition for influencing group norms and bullying behavior in addition to implementationfidelity. Increases
in pro-victim behavior may bemore likely to happen through popular andwell-liked students (Caravita, Di Blasio, & Salmivalli, 2009;
Hodges, Malone, & Perry, 1997; Pöyhönen, Juvonen, & Salmivalli, 2010). Therefore, keeping records of student attendance should be
considered standard practice in further evaluation studies (see also Ferrer-Wreder et al., 2010).

Despite these limitations, this study adds to our understanding about the effects of universal actions, targeting not only individual,
“problematic” children but the peer relationswithin classrooms. Given that teachers are often unaware of bullying, especially when it
is indirect, such as social exclusion (Bauman & Del Rio, 2005; Bradshaw, Sawyer, & O'Brennan, 2007; Craig, Henderson, & Murphy,
2000; Smith & Shu, 2000), educative action plays an important role in conveying themessage that bullying is wrong and all students
are responsible for stopping it. Prior to this study, very little was known whether students whose teachers show commitment and
compliance for bullying prevention program benefit significantly more than students with less committed teachers.

4.3. Conclusion

Our results support the existing literature showing that better implementation of a prevention program is associated with more
positive effects obtained (e.g., Durlak & DuPre, 2008). Two aspects of implementation of the KiVa antibullying curriculum stand out
as predictors of better outcomes: lesson adherence and lesson preparation. Specifically, reductions in victimization were greater
when more curriculum activities were completed and when teachers adequately prepared the lessons. Even if the associations
between implementation and outcomeweremodest in size, they are important as they show that teachers' actions can have an influ-
ence on the changes obtained—a rare finding in bullying prevention studies.

We strongly recommend that further attention be paid to the fidelity of implementation of antibullying curricula when the effec-
tiveness of programs is being evaluated. Teachers who recognize their responsibility to educate students about the social dynamics
related to bullying are likely to reduce victimization in their classrooms. Finally, 100% of implementationmay be unrealistic given con-
straints on teacher resources as well as more general school resources, but small adaptations may strengthen the ownership of the
program and increase the likelihood of using the program in the future. If teachers share the goals of the program and have up-to-
date knowledge about bullying, it is likely to improve the quality of universal actions and benefits students evenwhen all tasks cannot
be delivered.

Appendix A. Missing values

The data were taken from two previous studies on the effectiveness of the KiVa antibullying program. The first implementation of
the program concerned Grades 4 to 6 of Finnish elementary schools (see Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011).
Schoolswere randomly assigned to an experimental or control condition. From the teachers in the experimental condition,we collect-
ed data about the extent towhich they implemented the programas intended. For the present study,we could only use the 39 schools
in the experimental condition to investigate the association between the degree of implementation and student outcomes in terms of
self-reported bullying and victimization. The second implementation of the KiVa program included Grades 1 to 3 of Finnish elemen-
tary schools (Kärnä et al., 2013). We chose to use the data from the 38 experimental schools participating in this study. Both files
combined included 8452 students of 439 teachers in 77 schools.

In both studies, several patterns of missing values were observed. These were discussed in appendices available with the two
articles. In the present appendix, we discuss the missing values in the variables selected as dependent and independent variables
for studying the relation between degree of implementation and student outcomes: (a) self-reported bullying and victimization
assessed at pretest and posttest and (b) degree of implementation assessed by asking teachers. In addition, some background vari-
ables were used (gender, grade level, and age of student). As noted in the Method section, data from 1039 students were deleted—
some because there was no parental consent for them and thus they did not participate in the measurements; some because they,
for other reasons, did not participate in the pretest nor the posttest; and some because they participated only in the pretest and
left the school before the start of the intervention.

Concerning the dependent variables, missing values were due to the longitudinal design and therefore attrition. Full data on self-
reported bullying and victimization were available for, respectively, 5105 and 5114 students from 315 teachers in 76 schools. Two
main patterns of missing values were observed: (1) the pretest data were missing (about 21% of the students), (2) the posttest
data were missing (about 10% of the students).

The high percentagesmissing at the pretestwere primarily due to the fact that therewas no pretest in the first grade, althoughwe
nevertheless included the first-graders in the present analyses. In Grades 2 to 6, the pretest data were missing for only 7.8% of the
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students. Therewere two reasonswhyfirst-graders could not take part in the pretest. First, theywere not yet in the schools at the time
of the pretest (i.e., the end of the school year preceding the start of program implementation). Second, they might lack the reading
skills needed to respond to the questionnaire. These reasons do not appear related to bullying. In Grades 2 to 6, the main reason for
themissing pretest values was that some students entered the schools after the time of the pretest (i.e., at the beginning of or during
the school year that program implementation took place). Newcomerswere somewhatmore involved in bullying than other children
(Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al., 2011; Grades 4–6). Missing posttest values were due to whole classrooms that did
not take the posttest or to individual students that were absent at the day of testing or did not answer all questions. In general, the
students with missing posttest scored on average higher on self-reported bullying and victimization at pretest compared with stu-
dents that had valid scores on the posttest.

Next, we turn tomissing values on the independent variables. From the sample of 417 teachers included in the analyses, 332 (80%,
or 76% of the total number of teachers in the intervention schools) returned the lesson booklets, from which all implementation
variables were derived and used in the analyses. Of the 439 teachers in intervention schools, 22 were excluded from the analyses be-
cause of themissing values of their students. None of these teachers co-operated in the implementation study. Teacherswho took part
in the pre-implementation training were more inclined to return the booklets; 79% of the teachers provided information on whether
they attended training, or not, and of these, 83% of teacherswith one day of training, and 88% of the teacherswith two days of training.
But these differences were not statistically significant. For 329 of the 332 responding teachers, complete data on the three derived in-
dependent variables were obtained; for three teachers we had a missing value for the percentage of activities covered. Thesemissing
values on implementation variablesmay be associatedwith teachers' unwillingness to document implementation or the lack of recall
to return the booklets at the end of the school year. The pattern of missing teacher-level variables resulted—at the student level—in
implementation data for 4844 students (65% of the students). Students with and without implementation data were compared on
self-reported bullying and victimization. Students with missing implementation data had a higher percentage of missing values in
student outcome variables at the posttest, increasing from 4.8% for the students with complete implementation data to 31.4% for
the students with missing implementation data. This finding confirms that missingness on student outcomes at posttest was to a
large extent a classroom phenomenon associated with failure of some teachers to cooperate. In general, bullying and victimization
were on average at pretest higher for the students with missing values on implementation variables, but bullying and victimization
decreased on average at posttest compared with pretest, and these findings were true both for students with and without missing
values on the implementation variables. The decrease for students from teachers with missing implementation information may,
however, be biased by the higher percentage of missing values at the posttest for this category of teachers.

The fourmissing value patterns hardly showed differences on student background variables (gender, age, and grade level). For 4%
of the students, information on age wasmissing. Missing values occurred only in the data for Grades 1 to 3, especially in Grades 1 and
2. In many of these cases, pretest data were also missing. When student age was missing, the percentage of pretest missingness in-
creased from 20% to 39%. Additionally, a higher average degree of bullying and victimization was observed at pretest and less so at
posttest compared with the other students. Complete data were available for the other student background variables.

As suggested by Kärnä, Voeten, Little, Poskiparta, Kaljonen, et al. (2011; 2013), the analyses of missing value patterns suggest that
missing data must be taken into account in the models directed at investigating the relationship between degree of implementation
and student outcomes. This suggestion was achieved by estimating the parameters of the models via full informationmaximum like-
lihood (FIML) estimation—a state-of-the-art missing data technique (Schafer & Graham, 2002). Becausemissing values also appeared
in independent variables, these variables were treated as endogenous (i.e., were assumed to be normally distributed), and thus stu-
dentswithmissingness on oneormore independent variableswere included in the analysis. This FIML approachworkswell (i.e., gives
unbiased estimates) when themissing data can be assumedmissing completed at random (MCAR) or missing at random (MAR) and
when the distributional assumptions for the residuals of themodel aremet (see, for instance Enders, 2010, Chapter 4). Our analyses of
themissing data showed differential attrition to some extent, and it is therefore unlikely that themissing data areMCAR. ButMAR is a
much less stringent assumption:MARmeans that the probability of amissing value does not depend on themissing value itself but on
covariates used in the analysismodel. MAR implies that all variables related tomissingness need to be in themodel. One cannot know
whether this is true, but it is believed that FIML is rather robust to violations of this assumption (Graham, 2009).
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