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Background: Early conduct problems and school failure are prominent risk
factors for several adverse outcomes in later life. With the potential of reaching
many children at early stages of their life, school-based interventions constitute
a valuable approach to universal prevention. Good behavior game (GBG) is
a promising school-based behavior management program, having shown
immediate reductions in conduct problems along with several long-term
positive effects. Adapting interventions to new contexts may however affect their
effectiveness. The current study aims to evaluate the effectiveness of a Swedish
adaption of GBG under pragmatic conditions. The intervention is hypothesized
to reduce conduct problems in the classroom (primary outcome). Secondary
analyses will investigate changes in conduct problems in common school areas,
classroom climate, teacher collective efficacy, on-task behavior, as well as
investigating behavioral management practices, implementation, and barriers to
implementation.

Methods: This is a cluster-randomized trial with two parallel groups. Schools will
be randomized (1,1, stratified by their areas sociodemographic index score) to
be provided training in GBG or perform business-as-usual. The intervention and
data collection lasts for a school year. Data will be collected at three time points:
at baseline in the beginning of the school year (prior to training in GBQG), after three
months, and after nine months (at the end of the school year; primary endpoint).
Data consists of teacher-rated measures of conduct problems, classroom climate,
teacher collective efficacy, behavior management practices, and implementation
factors, along with demographic factors. In addition, data will be collected by
independent and blinded observers using corresponding measures in a subset
of randomly chosen classrooms. Procedural fidelity will be rated and collected
by GBG-trainers during nine observations throughout the school year. Statistical
analysis will include frequentist intention-to-treat analysis, and comparisons of
estimates with a corresponding Bayesian model using weakly informative priors.
The study has currently completed data collection.

Discussion: This study will provide knowledge in universal prevention and school-
based interventions with high reach, as well as specific knowledge concerning
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the effectiveness of an adapted version of GBG under real-world conditions,
along with factors affecting its implementation and effects.

Clinical trial registration: ClinicalTrials.gov, identifier NCT05794893.

KEYWORDS

good behavior game, study protocol, behavior management, randomized controlled
trial, school-based intervention, prevention, conduct problems, pragmatic trial

1. Introduction

Preventive interventions in schools have the potential to teach
skills and create nurturing environments for many children over a
long course of time. School-based interventions can yield positive
effects on social and emotional skills, mental health, externalizing
behavior, and academic skills (1). Due to their potentially high reach,
these interventions can include many children in a cost-effective way
(2). Furthermore, these interventions can be launched and delivered
before the onset of students’ difficulties, e.g., conduct problems (3).
One such established approach to school-based universal prevention
is good behavior game (GBG) (4). GBG is a behavioral management
program for younger school children that utilizes game-like features,
such as teams, objectives, and a scoring system, in order to foster skills
that are conducive to self-regulation and task-oriented classroom
environments. The intervention is manualized and integrated by
teachers in their regular teaching activities.

Previous studies have shown that GBG reduces children’s conduct
problems in comparison to control interventions (5). Conduct
problems as defined here are patterns of behaviors in which the basic
rights of others or major age-appropriate societal norms or rules are
violated, such as aggression (6). The prevalence of conduct problems
varies considerably depending on study and sample, but even early-
onset or life-course persistent conduct problems, the classifications
associated with highest risk and severity, are reported to include
8%-25% of all children (7-10). Barring the most direct consequences
for the individual and immediate environment, conduct problems
increase the risk for symptoms related to anxiety and depression in
childhood (11). These internalized symptoms, along with conduct
problems, are linked to school failure (12, 13). Long-term, the
presence of conduct problems in childhood increases the odds of
mental health issues, aggression, criminality, higher consumption of
alcohol and cannabis, poorer general health outcomes, as well as
poorer educational and occupational outcomes in adulthood
compared to individuals with low levels of conduct problems in
childhood (14, 15). Following this logic, reducing conduct problems
in childhood should reduce the risk of multiple adverse outcomes in
a longitudinal perspective. Consequently, early prevention such as
GBG has demonstrated positive effects all the way to young adulthood,
including reductions in suicide ideation, substance use, and violent
and criminal behavior, compared to control interventions (16-19).
Taken together, research points to GBG as a promising preventive
intervention across diverse student populations (20).

Despite earlier demonstrations of efficacy in one setting, positive
effects are not guaranteed when transferring to new settings. For
example, GBG was evaluated in a randomized controlled trial in
England with no immediate main or subgroup effects (21). One
explanation could be that a new setting needs a specific adaptation in
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order to retain efficacy (22). Likely attributable to multiple factors
(23), it is not uncommon for interventions to lose efficacy when
attempting replication outside the original site (24). Implementation
is likely also a critical factor for success (25, 26), which may
be influenced by contextual factors when implementing GBG and
similar interventions (27). Implementation may be further
compromised in a natural, or non-research, setting as adaptations are
made reactively, e.g., due to lack of time and resources (28). Taken
together, there is an apparent need to evaluate GBG under local and
naturalistic circumstances. As such, the intention for this study is to
conduct a pragmatic type of trial under local real-world conditions,
rather than an explanatory study under ideal circumstances (29). In
this case, the intention is to evaluate GBG when it has been entirely
funded, chosen, translated, adapted, and implemented by a practically
oriented organization and infrastructure, with the research group
entering later in the process and attempting to minimize its influence.
Consequently, this is the first randomized controlled trial of GBG with
an explicit focus on being a pragmatic trial. See the PRECIS-2 table
provided in Supplementary Table S1 for additional details regarding
the trial’s pragmatic orientation.

The primary objective is to evaluate the effects of GBG-training
on decreasing conduct problems in elementary school classrooms as
compared to schools conducting business-as-usual (BAU). The
secondary objectives are to evaluate the effects of GBG-training on
conduct problems in common school areas, classroom climate,
collective teacher efficacy, behavioral management practices and
on-task behavior. With GBG compared to BAU, teacher-rated conduct
problems in the classroom are expected to decrease at both 3- and
9-month follow-up. Conduct problems in common school areas are
only expected to decrease at 9-months follow-up since relevant
generalization components in GBG are implemented after the
3-month follow-up. It is also hypothesized that observer-rated
measures will corroborate corresponding teacher-rated measures. The
role of sociodemographic factors and implementation as moderators
will be investigated. In addition, the role of contextual factors as
possible barriers and facilitators for adoption and implementation will
be investigated.

2. Methods and analysis
2.1. Design

The study is a parallel group, cluster-randomized controlled
superiority trial. Schools will be chosen as the unit of randomization
to minimize contamination effects and to follow the municipality’s
chosen strategy for implementation. This chosen strategy implements
GBG in all K-3 (typically corresponding to children aged 6-9)
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classrooms simultaneously in every included school, rather than
allowing for implementation in single classrooms in different schools.
The group ratio will be 1:1 and randomization will be stratified using
an aggregated sociodemographic index score used by the municipality
to allocate school funding.

As the study and intervention lasts for a Swedish school year
(August to June the following year) randomization will be conducted
in May, before the end of the preceding school year. This is to ensure
that schools have a similar amount of time to prepare for GBG as
corresponding to their usual practice, as well as allowing the research
group time to prepare all schools for data collection procedures.
Randomization will be conducted and implemented by the research
team. After recruitment all schools will be stratified as higher or lower
than the city average on the stratification variable, i.e., the
municipality’s sociodemographic index score, which has a centered
mean at 100. Following this procedure, schools will be assigned a
computer-generated number between 0 and 1 using the statistical
software SPSS (RRID:SCR_002865), where schools with the highest
numbers in each stratum will be placed in the intervention group. The
research group will then notify schools of their study allocation, which
will either be the intervention group who will receive training in GBG,
or the control group, who will be conducting BAU. Schools in the
control arm will be offered GBG-training in the following school year
as an incentive to participate. GBG will be conducted by teachers who
receive training during the study from certified GBG-trainers
provided by the municipality.

Measurements will primarily be concentrated along three
timepoints, with each data collection period being limited to three
weeks: Baseline (T1), 3-month follow-up (T2), and 9-month follow-up
(T3 - primary endpoint). This corresponds to training in GBG which
is spaced within the duration of a Swedish school year. Baseline
measurements will be conducted post-allocation, just before start of
training and intervention, to ensure the inclusion of all newly enrolled
students. Data is primarily collected through teacher-rated, observer-
rated, and trainer-rated measurements, though trainer-rated measures
are collected continuously and not constricted to the 3-week
measurement periods. A list of measures and their sequence are
summarized in the SPIRIT-figure (Figure 1). All measures are
collected on a classroom level. The study will be set at Sweden’s third
largest municipality (Malmo), who is currently piloting the preventive
framework Communities That Care (CTC) (30). See the trial
registration on Clinical Trials.gov (NCT05794893) for more details on
study sites.

All included schools will be assigned a site coordinator. The site
coordinator acts as a liaison and facilitator for the trial coordinator
(DD) for all matters concerning the study. The roles are primarily for
facilitating data collection through teacher forms and independent
observers. GBG-trainers are expected to have independent contact
with schools regarding implementation but may also have contact
with the trial coordinator. The research group will encourage
compliance to data collection procedures under all circumstances.

2.2. Selection of subjects
To follow usual practice for the intervention, eligible schools are

those with students in grades K-3. Exclusion criteria consist of schools
where classrooms are already implementing GBG or schools who
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primarily have special education classrooms. However, inclusive
classrooms using the standard Swedish curriculum with a few students
receiving special education may still be included.

Recruitment will also follow usual conditions for the municipality,
which in this case means that recruitment will be headed by trainers
and facilitators working with CTC. The intervention and consequent
participation in the study will first be offered to eligible schools in pilot
areas for CTC. Schools with matching risk and protective factors
according to CTC will be prioritized. Due to GBG already being
implemented in several pilot areas, only a few schools are expected to
sign up at this phase. As such, recruitment will be broadened in a
second stage where GBG and participation in the study is offered to
all remaining eligible schools in the municipality. Interested schools
will then be jointly assessed for eligibility by the municipality and the
research group. In the case of unsuccessful recruitment, other
geographically close municipalities could be included in the
recruitment phase.

In order to maximize statistical power for this sample, the number
of recruited schools need to remain at the municipality’s maximum
capacity for simultaneously implementing GBG, which is roughly 3-5
new schools at the time of the study for the intervention group. This
corresponds to approximately 450-750 students based on typical
school and class sizes in the area. It is important to note that this
sample size was judged as acceptable with an earlier design and power
analysis for this study that included individual level variation.
However, this power analysis has not been updated for the current
design that measures primarily on a classroom level, which is likely to
yield lower statistical power, even with the intervention group at
full capacity.

2.3. Interventional methods

In 2015, the Swedish municipality of Malmé launched a process
of exploring and adapting GBG to a Swedish context for use within a
general preventive framework (CTC). While GBG is American in
origin, several versions have been studied both domestically and
internationally since its inception (31, 32). To ensure the closest fit, the
municipality opted for a version adapted and studied in a Dutch-
speaking context (33-35). There are some notable adaptations in the
Dutch version of GBG compared to the contemporary American
version (from American Institutes for Research) it was based on, such
as students encouraging each other in behaving appropriately, and
teachers not mentioning student’s rule violations (34). When
developing the Swedish version, the intention was to keep adaptations
on a surface level, rather than changing deep structure. As such, only
a few adaptations were made in adapting the Dutch version to a
Swedish context, besides translation. Most notably, rewards are less
focused on tangibles and more on desired activities compared to the
Dutch version. Some minor changes were also made to increase fit to
the Swedish school year. The complete Swedish adaptation (named
“Hojaspelet”) has been tested in a pilot study, but without a control
group and with high attrition (36).

GBG (Hojaspelet) is a teacher-driven and manual-based
behavioral management program for the classroom. It is played out
like a game using interdependent groups. The game is integrated with
regular classroom teaching. Based on teacher observation and
assessments of student’s shyness and rule infracting behavior, students
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FIGURE 1
SPIRIT schedule of enrollment, interventions, and assessments.

are divided into balanced teams. Each team customizes their name
and poster to be used for the game. Each session the teams receive a
set of cards representing points. The game starts with three rules,
which are formulated as positively stated and observable behaviors
(e.g., “Raise your hand to speak,” “Work independently” or “Share
with your classmates”) and paired with visual aids. During the game,
the teacher frequently delivers behavior-specific praise contingent on
students or groups following the rules. Rule infractions prompt the
teacher to remove a point card from the team discreetly, but otherwise
ignoring the infraction rather than reprimanding. Teachers are
encouraged to maintain at least a 4:1 praise-to-reprimand ratio. After
the game, all teams that still have at least one card are included in a
reward. Teachers are encouraged to ensure that all teams can and
should win, e.g., by increasing the number of point cards available.
Wins are tallied on each team’s poster.

The intervention is divided into an introductory phase, expansion
phase, and generalization phase. The phases are ordered sequentially
and last about 3 months each, with the introduction phase being
somewhat longer and the generalization phase being somewhat
shorter. The class is divided into new teams prior to each phase. The
function of the different phases is to gradually generalize new
behaviors outside the game context. This is generally done by
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increasing game time and fading out components of the game (e.g.,
fewer, and more delayed rewards). Game time is set to gradually
increase during the introduction phase, from 10 min to about 45 min.
With the help of transition supports and breaks, the game time may
increase to as much as 3 h during the expansion phase.

Game time does not necessarily increase during the
generalization phase, instead focus is placed on incorporating
components of GBG outside the specified game time. For example,
the generalization component of this phase may entail teachers still
referring to three rules and delivering praise contingent on adhering
to the rules, while maintaining a 4:1 praise-to-reprimand ratio. At
the same time, the teacher should remove the usage of teams, their
respective posters, and their point cards. At first, this method of
generalization is only used for about 5 min immediately following
a regular game session. As the phase progresses, it is conducted
during longer periods of time, and not necessarily as a direct
extension of a regular game session. Teachers are also prompted to
have students discuss and share reflections regarding the game once
in a while during this phase.

The number of game sessions is set to 3 times a week during all
phases. This default format is designed to last for a school year with a
class that is naive to GBG, which is the focus of this study. Teachers
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may start the school year in a later phase when conducting GBG with
students who already have experience with GBG.

Although this Swedish adaptation keeps GBG within the
classroom environment, the municipality uses a school-wide
implementation process, meaning all K-3 teachers within a school are
required to receive training and implement the intervention
simultaneously. Teachers receive about 3.5 h of group instruction prior
to every phase. The trainers also observe the teachers approximately
once per month (nine times in total during the school year), using a
standardized form, and delivering feedback to the teacher after
every observation.

All training in GBG is conducted by certified trainers in GBG
employed by the municipality. The standard path to becoming
certified as a GBG-trainer is by first becoming certified in conducting
GBG in the classroom. After this, a person can be certified as an
internal GBG-coach by observing and giving feedback on procedural
fidelity at least twice in all three phases, accompanied by a certified
trainer. The final step is to conduct training sessions together with
certified trainers during a year of implementation before becoming a
certified GBG-trainer, making the entire process approximately three
years long.

The trainers in this trial will be a mix of trainers who have either
been certified through the standard path by Swedish trainers or
certified as the first generation by Dutch trainers which did not
include the first certification, i.e., implementing GBG with fidelity in
a classroom as a teacher. To become an independent site that could
certify new teachers and trainers, the first generation of Swedish
trainers were trained in the Dutch version of GBG by the CED Group
Foundation (a non-profit organization).

As the study is designed to test the effectiveness of GBG under
naturalistic conditions, BAU was chosen as a comparator as the
objective is to compare GBG to existing behavioral management
strategies that schools already have in place or will naturally implement.

Since the study follows naturalistic conditions, both in how the
intervention is implemented, and how schools proceed without the
intervention, the research group does not attempt to control teacher
practice, e.g., implementing measures to increase fidelity or control
concomitant care. No criteria are set for discontinuing or modifying
any allocation from the research group. Teachers in the intervention
group can modify or be noncompliant regarding the intervention, and
teachers in the control group can attempt to use practices taught in
GBG without training. For this reason, behavior management
practices will be tracked in both arms. It will primarily be up to
schools and training staff to ensure implementation in the
experimental arm. The research group will not directly support
implementation efforts in this study.

2.4. Measures

2.4.1. Teacher-rated measures

One teacher from each included class will respond to a
demographic questionnaire developed for the trial concerning the
number of students in each class, number of boys (to assess gender
distribution), number of students where Swedish is a secondary
language, number of students (partially or wholly) excluded from
ordinary classroom activities, additional staff in the classroom, and
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experience with the current class. Demographic items are assessed at
T1 and T3. The intervention group receives two additional items at T3
regarding the number of GBG-sessions they had the previous week
and if they expect that they will continue using GBG during the next
school year.

2.4.1.1. Conduct problems

The primary outcome for this study is conduct problems in the
classroom. This will be measured using the scale “Problem Behavior
in the Classroom Last Week,” listing 20 items concerning conduct
problems commonly found in school classrooms, e.g., verbal assault
directed towards other students, disturbing or distracting other
students, and physically assaulting other students. A secondary
outcome is conduct problems in school environments, which will
be measured using the scale “Problem Behavior in the School
Environment Last Week” The scale remains similar to its classroom
counterpart and consists of 15 items concerning conduct problems
experienced in school common areas. For both scales, the teacher
bases their ratings on the week prior to assessment and rates all items
on a scale from 0 (no times last week) to 4 (several times a day). Both
scales were translated from Norwegian to Swedish and have shown
sound psychometric properties in previous Norwegian studies, with
internal consistency at a=0.88 and a=0.84 for the respective
classroom and school environment scales (37-39). Conduct problems
will be assessed at all three time points.

2.4.1.2. Teacher collective efficacy

Teachers will rate 12 items on a collective efficacy scale. The scale
concerns the perceived efficacy of teachers in the school, as a
collective, being able to teach all students attending the school or if
they experience considerable barriers. It revolves around factors such
as teachers not being able to motivate students, students’
sociodemographic factors being too difficult to overcome, or that
teachers in the school do not possess the necessary skills to deal with
problem behaviors. Items are rated on a 0-5 Likert scale and were
translated to Swedish from a Norwegian version of the scale (38, 40).
Internal consistency ranged from a=0.82 to 0.85 in a Norwegian
sample (41). The scale will be assessed at T1 and T3.

2.4.1.3. Classroom environment

To assess classroom environment, teachers will rate 14 items on
the Classroom Environment Scale. The scale concerns the learning
climate in the classroom (e.g., cooperation between students, if
students are task-oriented or if students are engaged). Items are rated
on a 0-3 Likert scale. The scale has been translated from Norwegian
to Swedish. Internal consistency ranged from a=0.83 to 0.85 in the
most recent Norwegian sample (39). The scale will be assessed at
T1 and T3.

2.4.1.4. Behavior management practices

Behavioral management practices will be assessed using 22
items that represent an assortment of behavioral management
practices that may be used by teachers in the classroom (e.g., giving
praise to students for desired behaviors, using harsh reprimands,
and practicing social skills). The items are divided into the scales
Positive Behavior Support and Behavioral Correction. Items are
rated on a scale of 0-6, ranging from using a certain strategy 0 times

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1256714
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Djamnezhad et al.

to using it more than 20 times, all during the last 30 days. The items
were developed in Norway and translated to Swedish. The
Norwegian sample supported the use of the two factors Positive
Behavior Support (a=0.74 to 0.76 using nine items) and Behavioral
Correction (a=0.57 to 0.66 using eight items) (41). The instrument
will be used at T1 and T3.

2.4.1.5. Contextual barriers and facilitators for
implementation of GBG

To assess possible contextual barriers and facilitators for
implementation, along with their perceived strength as factors, teachers
in the experimental group will rate the pragmatic context assessment
tool (pCAT) (42). The instrument consists of 14 items regarding
implementation barriers and facilitators drawn from the Consolidated
Framework for Implementation Research (CFIR). Each item has two
separate ratings. The first rating is used to determine if the statement is
abarrier, neutral or facilitating factor. The second rating determines the
strength of the factor, i.e., if the factor is considered to have a weak/no
effect or strong effect. pCAT was translated and adapted to the study by
the research group. It will be assessed at all three time points, although
T3 will be the focal point for analysis as teachers will be more
experienced with GBG and likely have a more accurate estimate of what
factors are perceived to influence implementation.

2.4.2. Observer-rated measures

To complement teacher-rated measures, blinded and independent
observers will visit a subset of included classrooms. To reduce costs,
only one classroom per grade will be observed at each time point. The
observed classrooms will then be chosen at random from each grade
level. If a school only has one class per grade, all classes will
be observed in that school. Each of these classrooms will be observed
once during the same 3-week measurement periods the teachers fill in
questionnaires from T1-T3. Each observation takes approximately
30min to conduct. Observers will be trained by attending a workshop
where they practice using the measurements on video sequences of an
elementary school classroom. The observers will also be given a
manual with behavioral targets and definitions, along with a detailed
description of all procedures.

Observers will be hired independently by the research group to
not be affiliated with the municipality. To blind the observers, they will
only be given general information about the study (e.g., a study about
classroom climate), i.e., no information about the study’s design or
there being an intervention will be provided. The schools will be given
instructions to not conduct GBG-sessions during observations and to
not reveal any elements of the study to the observers. While some
artifacts of GBG may be visible (e.g., team posters), they should blend
with other visual objects that are common in classrooms. No
circumstance or procedure for unblinding has been deemed
applicable, and no other blinding (e.g., for intervention providers) has
been deemed possible at this point.

The observational procedure starts with observers rating on-task
behavior using Planned Activity Check (PLACHECK) (43); counting
the number of task-oriented students each 3-min interval. The
observers simultaneously count the frequency of three different types
of teacher response to student behavior: General praise (e.g., “Good
job!”), behavior-specific praise (e.g., “Well done sharing those
pencils!”), and behavioral corrections or reprimands (e.g., “Stop
that!”). These measures are performed continuously for 20 min.
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After at least 30 min in the classroom, the observer rates 10 items
on a Swedish translation of the Classroom Atmosphere Measure.
Using behavioral indicators, items are rated on a scale of 1-4, with the
option of scoring 0 if the item is not possible to rate or not applicable.
A previous study measured internal consistency at a=0.92 and kappa
coefficients ranging from 0.62 to 0.81 (44).

2.4.3. Fidelity

Certified trainers in GBG observe teachers in the experimental
group on nine occasions, three for every phase in GBG, during the
school year. The trainers rate procedural fidelity at each observation,
before, during, and after the GBG-session using a standardized form.
Scores will be averaged for the observation sessions to create a score
for procedural fidelity.

Due to previous difficulties, collecting data on dosage (e.g.,
frequency and duration of GBG-sessions) is no longer a part of the
trainer’s usual practice. To ensure that there is some proxy for dosage,
trainers are asked to collect data on dosage through a weekly chart that
tracks whether the teacher has played GBG 3 times during the week
or not. Further measures regarding dosage have not been judged
as feasible.

Trainers may certify teachers at the end of the school year. The
requirements for certification in GBG are participation in all three
training sessions, conducting at least 60 GBG-sessions during the
school year, being observed by a certified trainer at least nine times
and judged to conduct sessions with enough fidelity. This will
constitute a binary variable, serving as a general measure for what the
trainers assess as being passable implementation quality, to
complement procedural fidelity.

2.5. Data analysis

As this study aims to investigate the effects of introducing GBG
under real-world circumstances, whether the sample is compliant to
the intervention or not, data analysis of the primary and secondary
outcomes will follow intention-to-treat (ITT) procedures. The
primary objective can be described as the difference in change over
time in conduct problems between the group receiving GBG and the
group receiving BAU. This can be expressed as a general linear model
where conduct problems would signify the primary outcome of
interest (denoted as Y), with intervention group, time, and
stratification variable (sociodemographic index score) being
converted to dummy-scores and denoted as B, S, and f3
respectively, using an interaction term (f; x 8) for intervention
group and time. This approach entails some statistical considerations.
One consideration is adjusting for the standard errors being affected
by clustering (45). Since the municipality only has capacity to
implement GBG in a low number of schools, considerations have to
be made regarding the degree of precision in statistical models with
few clusters. One option is to use a Bayesian ITT-model, which
could render more precise estimates compared to corresponding
frequentist models as long as default naive priors aren’t used (46).
Data for priors may be limited, particularly for some of the
secondary outcomes, in which case weakly informed priors will
be used. The estimates can also be compared with the corresponding
frequentist ITT-analysis. As priors can have notable effect on
estimates (47), sensitivity analyses will be conducted.
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Analyses for secondary outcomes, including observational
measures, will in large follow similar procedures, i.e., as outcomes in
linear univariate models. Statistical analyses related to implementation
will be treated differently. To assess implementation as a moderator, a
parameter for procedural fidelity will be added to the statistical model
for the primary analysis. Note that this is contingent on the chosen
proxy for implementation to have some degree of variation. An earlier
study reported high procedural fidelity across the board, with only
dosage being suboptimal (21). This indicates that dosage may be a
more potent moderator to investigate compared to procedural fidelity.
Due to the previously mentioned difficulties in collecting data on
dosage, the teacher-rated variable for number of GBG-sessions last
week may be used as a proxy for dosage instead of the trainer-collected
data on number of GBG-sessions for the school year.

While all data collection is handled by employees who have the
same or similar formal requirements, the theoretical requirements of
data “missing completely at random” are high. It is also possible that
data could be “missing at random’, but in this case there are many
unobserved variables that could potentially explain systematic
differences between missing and observed data. Should missing data
occur, it will primarily be assumed as “missing not at random”.
Consequently, listwise deletion will be the default option to handle
missing data. Multiple imputation will also be considered in cases
where arguments can be made for data being missing at random, or
where inclusion of auxiliary variables is deemed suitable. However, no
measured variables in this study are currently expected to predict or
correlate with potential missing data.

3. Discussion

The current trial will evaluate the effects of GBG compared to
BAU, primarily using teacher ratings and blinded observer ratings
across three time points during a school year. As previous trials have
demonstrated efficacy for GBG, this trial places larger focus on
effectiveness or pragmatic aims, along with testing the transportability
of GBG. The pragmatic focus means that allocations mirror real-world
conditions as closely as possible, with the research group trying to
minimize restriction and its own impact regarding all aspects of
school practice in the trial. This should add to the literature concerned
with moving GBG along a translational research pipeline (48, 49).
Also concerning translational research, the study should be able to
partially apply findings within the RE-AIM framework (50), which
focuses on the reach, effectiveness, adoption, implementation, and
maintenance of public health interventions. Some key variables for
assessing these areas are the number of students exposed to the
intervention, number of teachers providing GBG, their level of fidelity,
and whether teachers expect to continue their use of GBG. Should
these parameters be favorable, even smaller effect sizes could
be valuable from a public health perspective.

Smaller effect sizes may be expected as this study employs a
parallel group design with observer-rated measures taking place
strictly outside game sessions. Although the teacher-rated measures
should take behaviors both in and outside GBG-sessions into
consideration, moderate to large effect sizes for GBG are more
common in single-case experimental designs using observational
measures while the game is played (51). A benefit with the current
design is that it allows investigation of whether behaviors generalize
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across time and context when implementing GBG, e.g., if conduct
problems are reduced in classrooms as well as common school areas,
or whether potential effects are immediate and transient, rather than
sustained over the school year.

The lack of restrictions in this pragmatic trial also increases the
importance of tracking behavioral management practices in the
control group. Usual care or practice has a history of only being
vaguely defined and controlled for (52). The efficacious behavioral
management practices found in GBG could potentially be more
widely disseminated among teacher staff in this sample compared to
previous studies, e.g., due to generally increased knowledge or teacher
mobility within the municipality. To address this, behavioral
management practices will be tracked in both groups by independent
observers and teacher-rated measures.

The study design poses some methodological considerations,
most notably the reduction in statistical power by the limited sample
size and classroom-level variables. An earlier version of the study used
individual-level variables (with a corresponding three-level power
analysis) in conjunction with consent forms where parents could
actively opt-out their children from the data collection, similar to the
design used by the English GBG-trial (53). However, the Swedish
Ethical Review Authority required active consent from all parents.
This prompted a change in design to remove individual-level variables
as there were major concerns with attrition using active consent
forms, particularly in areas with lower socio-economic status. Further,
any potential changes had to be made rapidly as preparations and
implementation of GBG need to be timed accordingly to the school
year, and the pool of local eligible schools is expected to reduce for
each implementation cycle. This also precluded the inclusion of an
updated power analysis corresponding to the new design and
pre-registering the study before recruitment. This limitation should
be considered in light of the difficulties in achieving suitable sample
sizes in highly pragmatic conditions. A potential benefit is that the
current design is relatively low-cost and lightweight, making it suitable
for pragmatic aims. This may encourage more trials when
organizations import or develop interventions before scaling up,
which could be a significant investment considering each trainer
require at least three years of development in this case. Newer
interventions may however still need large trials under ideal
conditions to first determine efficacy.

An additional consideration is that the primary outcome is
teacher-rated and not blinded. This is only partially addressed using
blinded and independent observers as they only observe a subset of
classrooms due to financial limitations, specifically one classroom for
each grade in each school. The blinded measures will still serve an
important role in corroborating teacher-rated outcomes, with
discrepancies between observer-rated and teacher-rated measures
potentially implying weaker effectiveness. For example, positive
changes in teacher-rated measures, but not in observer-rated
measures, could potentially imply rater bias or that changes in
behavior have not generalized outside of game sessions. Another
possible limitation is that the study assesses change in multiple
outcomes, meaning multiple independent comparisons. This could
potentially increase the risk of type I error but should be ameliorated
by having pre-specified a primary outcome, primary endpoint, and
methods for data analysis. The breadth of outcomes also allows for the
evaluation of more positive goals. For example, conduct problems
could in theory be suppressed by using highly aversive or restrictive
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methods, but such methods would likely have detrimental effects on
other outcomes assessed in this study.

In conclusion, this trial should inform the literature on how an
adapted version of GBG fares in a naturalistic scenario. This has
implications for how preventive interventions with high reach can
be disseminated and adopted in order to reduce the risk factor of early
conduct problems.

4. Ethics and dissemination

The study has been approved by the Swedish Ethical Review
Authority (2020-06804). As the allocations consist of either a
previously tested intervention or usual practice, the trial is deemed to
pose minimal risk to participants. Forms for informed consent have
not been used as the trial will not collect personal or sensitive
information. Data will still be collected through or in conjunction
with locked systems, only accessible by the research group, for interim
storage. All raw data will then be stored on a secure platform (LUSEC)
with access restricted to the PI and data manager.

The trial results will primarily be disseminated through two
manuscripts: One manuscript will detail results regarding research
questions centered on changes in primary and secondary outcomes.
This manuscript will report according to CONSORT 2010 Statement
(54). The other manuscript will focus on research questions regarding
implementation. This study protocol is reported according to SPIRIT-
guidelines (55), see Supplementary Table S2 for a SPIRIT Checklist
with additional details.

5. Trial status

The trial has currently completed data collection. Any other major
updates, amendments or revisions regarding the trial will be reported
to this journal and ClinicalTrials.gov. As the trial has currently
completed phases requiring participant involvement, any new
amendments are not expected to require further reviewing by the
Swedish Ethical Review Authority. Though should such amendments
occur, they will be reported to relevant parties.

The current protocol version in use is 3.0 (dated 3 May 2023).
Major changes from version 2.0 (dated 14 January 2021) to 3.0 include:
Clearly specifying primary outcome and endpoint, changing from
constrained to stratified randomization, reducing the number of
classrooms observed by independent and blinded observers, removing
old power analysis, and specifying details according to SPIRIT-
guidelines. Major changes from version 1.0 (dated 16 June 2020) to
version 2.0 include: removing individual-level measures.

Ethics statement

The studies involving humans were approved by Swedish Ethical
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