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‘Good Behaviour Game’ trial protocol 
 

Universal school-based prevention: examining the impact of the Good Behaviour Game on 
health-related outcomes for children 

1.1 Background 
Mental health problems, defined as changes in thinking, mood and/or behaviour that impair functioning (1), 
will yield the highest disease burden in high-income countries by 2030, accounting for nearly 10% of 
disability-adjusted-life-years (DALYs) (2). Global epidemiological data suggests that (i) up to 20% of children 
and adolescents experience clinically significant difficulties; (ii) suicide is the third leading cause of death for 
adolescents; and, (iii) 50% of adult mental health problems originate in childhood and adolescence (3). The 
individual and societal impacts of such problems are huge, and include reduced quality of life, lost economic 
productivity, destabilisation of communities, and higher rates of health, education and social care utilisation 
(3). In financial terms the cost is estimated to be over £105 billion annually in England (4). This is a public health 
crisis requiring a co-ordinated, evidence-informed, multidisciplinary response.  
 
Externalising problems (such as conduct disorder) are particularly noteworthy in the context of this project. 
Children with conduct disorder are more than 16 times more likely to be excluded from school than their 
peers (5), at a cost of £65,000 each (6).  When followed up in adulthood, those exhibiting difficulties at age 6-
7 incur a two- (health and social care) to three-fold (criminal justice) increase in public sector costs (7). Boys 
are particularly at risk, with those exhibiting conduct problems at age 10 significantly less likely to be 
employed at age 30 than their peers (8). 
 
At a broader level, recent research on developmental cascades has yielded insights into how functioning in 
different domains (e.g. health, education) are developmentally related (9,10).  For example, the ‘adjustment 
erosion’ hypothesis – which posits that nascent externalising problems serve to undermine later academic 
achievement via their impact on relationships with teachers and peers – has received tentative empirical 
support (11).  Developing knowledge and understanding of the nature, magnitude and stability of such 
relationships over time provides an important contribution to developmental theory, which can in turn 
inform prevention and intervention.  As Masten et al. (9) observed, it is, “critically important to study the 
processes, timing and conditions of spreading and amplifying effects and to learn when to do what to 
interrupt negative progressions… many of the best interventions studies of our time were designed with such 
considerations in mind” (p.742). 
 
1.2 Universal school-based prevention 
Schools are increasingly expected to play a central role in addressing the above problems and promoting 
well-being, with good reason.  They play a central role in the lives of children and their families, and their 
reach is unparalleled (12). Drawing on the inoculation metaphor that, “an ounce of prevention is worth a 
pound of cure”, a universal approach to intervention has become a defining characteristic of education policy 
and practice in this area.  However, there has been a distinct lack of rigorous, UK-based research on the 
efficacy of universal school-based preventive interventions in improving children's mental health. Reviews 
by NICE (13,14) and others (15–17) have highlighted that the overwhelming majority of the evidence base 
originates in the United States.  Although this situation is beginning to change with numerous trials on-going 
in the UK, overall we still know very little about what interventions work, how and why they work, and for 
whom and under what conditions they work (18). 
 
With specific reference to conduct disorders, this gap in the evidence base was recognised by NICE (19), who 
highlighted a need for research on, "interventions to prevent or treat conduct disorders [that] have been 
specially designed for delivery in the classroom" (p.40). They proposed a large-scale randomized controlled 
trial (RCT) design of at least 24-months duration, comparing the intervention to usual practice, reporting 
immediate and longer-term outcomes, the inclusion of an economic analysis, and investigation of response 
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moderators (e.g. implementation variability). It is on the basis of these principles that the trial described 
herein has been designed.  
 
Our project is also timely given the broader context of concerns about children’s behaviour and mental health.  
For example, a recent report based by the schools inspectorate Ofsted suggested that children lose up to an 
hour of learning each day as a direct consequence of disruptive behaviour in the classroom (20).  Unsurprisingly, 
the Department for Education has made this a policy priority, releasing guidance to schools on behaviour and 
mental health (21) and announcing a new school-based strategy to improve children’s mental health care (22). 
Finally, the proposed developmental links between health and educational outcomes noted in section 1.1 
have been recognized by organisations such as Public Health England in their new briefing for educators (23). 
 
1.3 The Good Behaviour Game 
The Good Behaviour Game (hereafter referred to as GBG) is one of the most popular behaviour management 
systems for primary-aged children. It works at the level of the classroom social environment and has a strong 
theoretical base.  The GBG also has extensive evidence supporting its use. Since its initial development over 
40 years ago (24) multiple trials across the United States, the Netherlands and Belgium have attested to its 
efficacy in promoting a range of positive outcomes (e.g. increased pro-social behaviour, reduced substance 
abuse, aggression and criminality) (25).  A pilot study found the GBG to be both acceptable and feasible in 
English schools (26), setting the stage for our trial. Finally, a meta-analysis by Flower et al (43) indicated that the 
GBG is, "a highly effective intervention" (p.559), producing effects in the moderate to large range for 
outcomes that are directly relevant to this trial (e.g. aggressive behaviour).  If such effects are replicated in 
our trial, they would be important from a public health perspective, particularly if they are maintained over 
time. 
 
In the interests of clarity and transparency, we adapt the Template for Intervention Description and 
Replication (TIDieR) (27) to describe the GBG model: 
 

1. Brief name 
The Good Behaviour Game (GBG) 
 

2. Why: Rationale, theory and/or goal of essential elements of the intervention 
The GBG draws upon the principles of contingency management, in that children receive reinforcement when 
they engage in appropriate behaviours. However, the group-based orientation of the intervention means it 
also uses social learning theory, because pupils at-risk of developing conduct problems are able to learn from 
the appropriate behaviour being modelled by other team members. Finally, the GBG is informed by social 
field/life course theory, which posits that successful adaptation at different life stages is contingent upon an 
individual’s ability to meet particular social task demands. In school, these task demands include being able 
to pay attention, work well with others, and obey rules. Success in social adaptation is rated both formally 
and informally by other members of the social field (e.g. teachers, peers). Social field theory predicts that 
improving the way in which teachers socialise children will improve their social adaptation. It is also predicted 
that early improvements in social adaptation will lead to better adaptation to other social fields later in life 
(25). 
 

3. Who: recipients of the intervention 
The GBG is a universal intervention and is therefore delivered to all children in a given class. 
 

4. What (materials): Physical or informational materials used in the intervention 
Participating schools receive GBG manuals that detail the programme theory, goals and procedures.  Other 
materials include some tangible rewards (e.g. stickers), displays (e.g. scoreboard), and data forms for 
recording and monitoring purposes. 
 

5. What (procedures): The procedures, activities and/or processes used in the intervention 
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The GBG is described by Tingstrom et al. (28) as an, “interdependent group-oriented contingency management 
procedure” (p. 225). Pupils in a given class are divided into mixed teams with up to 7 members. Strata can 
include a range of factors such as behaviour, academic ability, and gender. The teams then attempt to win 
the game as a means to access particular privileges/rewards. During the game period, the class teacher 
records the number of infractions to the following four rules among the teams: (1) We will work quietly, (2) 
We will be polite to others, (3) We will get out of seats with permission, and (4) We will follow directions. 
The game is ‘won’ by the team with the lowest number of infractions when it ends, although any team with 
fewer than four infractions also accesses the agreed reward (25,26).  Over the course of implementation of the 
GBG, there is a natural evolution in terms of the types of rewards used (from tangible rewards such as stickers 
to more abstract rewards such as free time), how long the game is played for (from 10 minutes to a whole 
lesson), at what frequency (from three times a week to every day), and when rewards are given (at the end 
of the game, end of the day, and at end of the week) (28,29). Good behaviour achieved during the relatively 
brief ‘game’ periods is increasingly generalised to other activities and parts of the school day. Thus, the 
intervention leads to behaviour modification and intrinsic reinforcement so that modified behaviour is 
retained even after external reinforcement is removed (maintenance) and will be exhibited in all settings 
(generalization).  These processes are documented by ‘game’ and ‘probe’ data collected by teachers during 
implementation (26). 
 

6. Who (provider): Intervention implementers 
The GBG is implemented by class teachers.  Three days of training (2 days initial; 1 day follow-up) are by 
provided the American Institutes for Research (AIR) and Mentor UK. On-going technical support and 
assistance is provided by trained Mentor UK coaches. This comprises modelling, observation and feedback, 
ad-hoc email and telephone support, and provision of additional/booster training or information sessions as 
required. The GBG coaches are, in turn, supported by a Mentor UK lead coach and staff at AIR.  
 

7. How: Mode of delivery 
The GBG is implemented face-to-face during the normal school day.  As it is a behavior management strategy 
rather than a taught curriculum, it requires no space in the class timetable. 
 

8. Where: The location of the intervention 
The GBG is implemented on-site in participating schools 
 

9. When and how much: Duration and dosage of the intervention 
In the context of the current trial, the GBG is delivered over two school years.  As noted above, dosage evolves 
throughout the period of implementation in terms of both the duration of the game (from 10 minutes to a 
whole lesson), and the frequency at which it is played (from three times a week to every day). 
 

10. Tailoring: Adaptation of the intervention 
The GBG is a manualised intervention and participating teachers receive technical support and assistance in 
order to optimize fidelity of implementation.  However, it is now accepted that some form of adaptation is 
inevitable and indeed may be desirable in order to improve local ownership and fit to context (30,31).  An 
important aspect of the GBG coach role is to support teachers to make adaptations that are in keeping with 
the goals and theory of the intervention (32). 
 
1.4 The GBG education-related trial 
Our research team secured funding from the Education Endowment Foundation (EEF) to conduct a 2-year 
cluster-randomised trial of the GBG in English primary schools that focuses on educational outcomes.  All of 
the intervention costs (including technical support and assistance) have been being funded by the EEF. 77 
schools were randomly assigned to deliver the GBG or continue usual practice with children aged 7-8 
(N=3,084) starting in September 2015.  To mitigate the risk of differential attrition (33) in the usual practice 
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group1, these schools received £1,500 (single form entry schools; pro-rata by size) as an incentive for their 
continued participation, and subject to continued compliance with the data collection protocol.  
 
The primary outcome of the EEF education-related trial is children’s attainment in reading (Hodder Group 
Reading Test (34)). Secondary outcome measures are children’s behaviour (Teacher Observation of Children’s 
Adaptation checklist (35)) and teachers’ self-efficacy in classroom management (Teachers’ Sense of Efficacy 
Scale (36)), stress (Teacher Stress Inventory (37)) and retention.  Teachers in all participating schools are also 
being surveyed regarding their usual practices in behaviour management (e.g. existing use of contingency 
management strategies) and provision of both universal and targeted interventions in related areas (e.g. 
social and emotional aspects of learning - SEAL).  In the case of schools allocated to the intervention arm, this 
will allow us to determine the extent of programme differentiation (see section 2.4).  In schools allocated to 
the control arm, it will allow us to describe in detail what ‘usual practice’ actually entails – a critical 
consideration for the trial. 
 
The education-related trial includes a comprehensive implementation and process evaluation (IPE).  We are 
assessing implementation dimensions such as fidelity and quality, reach and responsiveness via independent 
observations, and dosage via online GBG scoreboards, which capture the frequency and duration of games 
played throughout the trial.  Our assessment of process comprises longitudinal case studies of six schools 
that are exploring issues of social validity, acceptability and feasibility of the GBG via interviews, focus groups, 
observations and document analysis, drawing upon the perspective of multiple informants (e.g. children, 
teachers, parents, GBG coaches) (see section 2.4 for further details). 
 
1.5 Aims and objectives 
We sought funding to augment the education-related trial so as to (i) collect additional data on health-related 
outcomes, (ii) perform an economic evaluation, and (iii) assess longer-term outcomes. Our primary aim is to 
assess the efficacy of the GBG in improving mental health outcomes for children in English primary schools. 
This aim will be achieved by addressing the following objectives:  
 

1. To determine the impact of the GBG on health-related outcomes for children 
H1: Children in primary schools implementing the GBG over a two-year period will demonstrate significantly 
better mental health; conduct problems (H1a), psychological wellbeing (H1b) and emotional symptoms (H1c), 
sources of resilience; peer and social support (H1d) and school environment (H1e), school attendance (H1f), 
and significantly lower rates of bullying (social acceptance) (H1g) and exclusion from school (H1h) when 
compared to those children attending control schools. 
 
The primary trial outcome is conduct problems (H1a; assessed via the conduct problems subscale of the 
teacher-informant report version of the Strengths and Difficulties Questionnaire; for measurement of other 
variables refer to section below). Secondary mental health outcomes are psychological wellbeing and 
emotional symptoms (consistent with both the GBG logic model (26) and the life course/social field theory (25)).  
Sources of resilience (peer and social support and school environment) are included to assess the extent to 
which intervention exposure increases children’s ability to draw upon these when they experience adversity 
(consistent with life course/social field theory).(25) Social acceptance (bullying) is included as a proxy for 
improved social adaptational status and positive interactions among peers (as predicted by the GBG logic 
model 26).  Finally, school attendance and exclusions are included in order to assess the extent to which 
improvements in the aforementioned domains translate into measureable change in school outcomes 
relating to engagement and behaviour (as predicted by the GBG logic model (26)). 
 

2. To determine the differential effects of the GBG for boys at-risk of developing conduct disorders 

                                                        
1 Despite this, we still anticipate some imbalance in loss to follow up between the trial arms.  However, we are reassured by a recent 
review by Hewitt et al. (2010) that found, “no indication that attrition altered the results in favour of either the treatment or the 
control” (p.1264) in a convenience sample of trials. 
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H2: Boys at-risk of developing conduct disorders (defined as scoring in the borderline or abnormal ranges of 
the conduct problems sub scale of the teacher-rated Strengths and Difficulties Questionnaire 38 at baseline) 
in primary schools implementing the GBG over a two- year period will demonstrate significantly better 
outcomes in mental health; conduct problems (H2a), psychological wellbeing (H2b) and emotional symptoms 
(H2c), sources of resilience; peer and social support (H2d) and school environment (H2e), school attendance 
(H2f), and significantly lower rates of bullying (social acceptance) (H2g) and exclusion from school (H2h) when 
compared to those at-risk boys attending control schools.  
 
We expect amplified effects of the GBG for boys at-risk of developing conduct disorders on the basis of 
previous research findings (38).  The GBG procedure is likely to appeal particularly to boys given the gendered 
socialization of competitiveness (39).  Additionally, the gender ratio for the development of conduct disorders 
in childhood is approximately 3:1 in favour of boys (5). 
 

3. To determine the moderating influence of implementation variability on health-related outcomes 
in the GBG 

H3: The magnitude of intervention effects noted in H1(a-h) above will vary as a function of intervention 
compliance.  Specifically, we predict larger effect sizes in schools defined as compliers in terms of dosage 
(H3a-h) 
 
Research across multiple disciplines has consistently demonstrated that interventions are rarely 
implemented as designed and, crucially, that variability in implementation is associated with variability in the 
achievement of expected outcomes (40). The GBG is no exception (41,42). Assessment of implementation is 
therefore a fundamental consideration in a trial of this nature. However, traditional approaches to dealing 
with (non) compliance in RCTs (e.g., ‘as treated’ and ‘per protocol’) produce biased estimates, therefore 
complier average causal effect (CACE) estimation will be employed. Use of CACE  addresses this issue, 
allowing the determination of treatment effects in the context of receipt of an intervention (as opposed to 
the offer of said intervention, as in intention-to-treat (ITT) estimation, which we use in H1 above). 
 

4. To determine the sustainability of the GBG’s effects on health- and education-related outcomes 
H4: The effects of GBG on mental health; conduct problems (H4a), psychological wellbeing (H4b) and 
emotional symptoms (H4c), sources of resilience; peer and social support (H4d) and school environment (H4e), 
school attendance (H4f), and significantly lower rates of bullying (social acceptance) (H4g) and exclusion from 
school (H4h), and improvements in reading attainment (H4i) and pro-social behaviour (H4j), and reductions 
in concentration problems (H4k) and disruptive behaviour (H4l), will be maintained at 12 and 24-month post-
intervention follow-up . 
 
This hypothesis is based upon existing evidence of the sustained effects of the GBG (25), and life course/social 
field theory, which suggests that effective socialisation of behaviour can yield a lasting influence on children’s 
social adaptational status (38).  It is critical to include an ‘interim’ (e.g. 12 month) follow-up so that we are able 
to model the maintenance of intervention effects with greater precision.  
 

5. To determine the nature and magnitude of developmental cascades between children’s 
educational and health-related outcomes over time 

H5: Children’s educational and health-related outcomes will be related over time. 
 
We make multiple predictions here, drawing upon developmental cascades (10) and ecological systems (44) 
theories.  First, we test the adjustment erosion hypothesis – namely, that early conduct problems (H5a), 
emotional symptoms (H5b) and experience of bullying (social acceptance) (H5c) will be negatively associated 
with later academic achievement. Second, we test the academic incompetence hypothesis - that nascent 
academic difficulties will serve as a trigger for later mental health problems (conduct problems H5d; 
emotional symptoms H5e).  Third, we test the shared risk (or common cause) hypothesis – that the cascading 
effects noted above are a function of ‘third variables’ affecting multiple and inter-related domains of 
development (11).  In this proposal we utilise socio-economic disadvantage (H5f) and special educational 
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needs (H5g) as our risk markers.  Finally, we assess the extent to which the sources of resilience, peer and 
social support and school environment, mitigate the effects of exposure to these risk markers. 
 

6. To assess the extent to which the GBG can be regarded as providing value for money 
H6: The GBG will represent an efficient use of resources when considered from the perspective of an education 
authority budget.  
 
There is good reason to propose that the GBG could prove to be an efficient use of resource45 but 
quantification of the benefit of educational interventions is challenging . The economic analysis allows for 
assessment of both monetised and non-monetised outcomes, the hypothesis being that on balance, the 
benefits of implementing the GBG will balance the costs of implementation. 
 
2.1 Research Design 
A 2-year cluster-randomised trial (46) with 2-year follow-up period is being utilised. Participating schools will 
are the unit of randomisation. The allocation procedure was conducted independently by the Manchester 
Academic Health Science Centre Clinical Trials Unit (UK CRC CTU 9). A minimisation algorithm was applied to 
the randomisation to ensure balance across the arms of the trial in terms of the proportion of children eligible 
for free school meals (FSM) and school size.  Schools randomly allocated to the intervention arm are 
implementing the GBG (with technical support and assistance) for a period of two years.  Schools randomly 
allocated to the control arm are continuing their usual practice during this period.  As noted above, our study 
protocol enables us to document fully what ‘usual practice’ entailed. Based on experience we expect teachers 
to report using a variety of behaviour management strategies, some of which may be loosely based around 
contingency management principles.  Importantly, these are typically not systematic in nature, are 
individually rather than group oriented, and often inadvertently draw attention to maladaptive behaviour 
(e.g. traffic light system with children being placed ‘on red’).  Use of a range of related interventions such as 
the primary version of the SEAL programme (47) was also expected and will be documented.  We drew on 
existing research on teachers’ use of different behaviour management strategies (48) to ensure that our 
approach was comprehensive.  
 
The augmentation of health-related outcomes to the existing education-related trial uses a post-test 
experimental design with 2-year follow-up2. A post-test design confers numerous advantages, including 
reduced data burden for schools and no pretest sensitisation effects (49). Furthermore, Gorard (50) argues that 
it is "generally at least as safe as its alternatives, and is sometimes preferable or more feasible than... pre-
and-post-test designs" (p.2). The large number of schools in the trial means that random allocation should 
ensure that any pre-existing differences do not bias our results (51).  
 
Hence, the education-related trial assessed educational outcomes at baseline in June/July 2015 (T1). 
Following interim assessment of outcomes in June/July 2016 (T2), the final post-test will be June/July 2017 
(T3). It is at this point that we will also capture the health-related outcomes. We are then to conduct follow-
up assessment of both educational- and health-related outcomes at 12- and 24-months respectively (T4 and 
T5). Assessment of implementation is being conducted during the main trial phase (e.g. between T1 and T3).  
 
2.2 Setting and target population 
The setting of the trial is primary schools in England. ‘Primary schools’ were restricted to mainstream 
institutions providing education for children from the ages of 4-11. 77 schools were recruited from the 
Greater Manchester region (e.g. Bury, Manchester, Salford, Stockport, and Wigan) in addition to 
conurbations in West Yorkshire (e.g. Bradford and Leeds), South Yorkshire (e.g. Sheffield and Barnsley), the 
West Midlands (e.g. Telford), and the East Midlands (e.g. Nottingham).  These areas provide great diversity 
in their urbanicity, socio-economic status, ethnicity, and other relevant factors that will help to ensure that 
our research setting is representative of England.  
 

                                                        
2 However, for our primary mental health outcome, conduct problems, we do have baseline data to model and control for. 
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Our target population is children aged 7-8 (Year 3) attending English primary schools. All children who were 
on a given school’s full-time roll in Year 3 at the start of the 2015/16 school year and provided parental 
consent (opt-out procedure) were potential participants (N=3,084 pupils). A sub-group of particular interest 
within the study population is boys at-risk of developing conduct disorder (N=337, 11%) (see Hypothesis 2 in 
section 1.5 above).  
 
2.3 Socio-economic position and inequalities 
The study can make a substantial contribution to addressing established inequalities in mental health.  By 
definition, universal school-based interventions can reach children with or at risk for developing difficulties 
who may not access support through usual care pathways (19).  Our distinction between primary (H1) and 
secondary (H2) intervention effects ensures that we will be able to fully analyse the extent to which the GBG 
is effective in addressing this inequity.  As standard, our data collection protocol allows us to take into 
account the socio-economic position of participants (see 2.5). Indeed, given the well-established links 
between socio-economic disadvantage and the development of mental health difficulties in childhood (5), 
inclusion of free school meal eligibility and/or Index of Deprivation Affecting Children data as a co-variate in 
our statistical models is a fundamental consideration.  Our developmental cascade modelling (H5 in section 
1.5) will further our understanding of the effects of socio-economic position on developmental trajectories 
and the potential mitigating effects of sources of resilience in peer and social support and the school 
environment. Finally, our assessment of process (see section 2.4) will allow us to generate explanatory data 
on the mechanisms through which the GBG enables positive change among marginalised groups. 
 
In terms of our research procedures, we will strive to ensure equitable access by, for example, providing on-
site support for participants whose special educational needs make it difficult for them to complete study 
measures (e.g. those with dyslexia).  All measures and study documentation (e.g. information sheets) will be 
screened by our Trial Steering Committee (TSC) (in particular, young research advisors from Common Room 
- see section 3.2) to ensure that the language and presentation format used is accessible and engaging and 
that technical language and jargon are avoided. 
 
2.4 Implementation and process evaluation 
As noted in section 1.4, the IPE is being funded as part of the education-related trial.  As we plan to use the 
IPE data in the health-related trial (e.g. H3 in section 1.5), we provide details of our protocol here.  Our 
assessment of implementation will determine the extent to which intervention outcomes vary as a function 
of compliance in dosage (how frequently is the GBG played and for how long?). Our data collection protocol 
was informed by those used in previous GBG studies,(26) related studies of school-based interventions, (52) and 
naturally occurring data (e.g., time spent playing the GBG). (26)  
 
Data on dosage (how often the GBG was played and for how long) were collected via an online tool that 
functioned as a ‘scoreboard’ for teachers playing the GBG with their class. Each teacher was able to log into 
a secure website to record game and probe data in real time and retrospectively, which could then be 
downloaded to assess temporal trends and inform future implementation planning. In turn, each GBG coach 
was able to access their assigned teachers’ data for use in later support sessions, and the research team were 
able to access all teachers’ data so that it could be used for dosage analyses in the IPE. How often the game 
was played and the duration of each session were therefore recorded, and the total minutes played could be 
calculated per class.  The total minutes exposed to the intervention over the course of the two-year trial will 
be used to indicate dosage, (56) so that the dosage in years 1 (Year group 3 in 2015/16) and 2 of the trial (Year 
group 4 in 2016/17) can be calculated and summed to provide the total number of minutes each pupil was 
exposed to over the two years of the project.  
2.5 Assessment of outcomes 
Instrumentation criteria 
In selecting our primary and secondary outcomes measures we have used the following criteria: (i) goodness-
of-fit with study parameters (e.g. age of participants, domains of interest), (ii) psychometric properties (using 
the thresholds set by Terwee (56)), (iii) brevity and accessibility, and (iv) use in similar or related research 
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published in peer-reviewed journals. The following measures have been approved by the TSC, including 
Common Room, who are our PPI experts (see section 3.2). 
 
Primary outcome measure 
The primary outcome measure is the Conduct Problems subscale of the teacher informant version of the SDQ 
(63). This will allow for multi-informant triangulation of our mental health outcomes –– thereby increasing the 
validity of the study with limited additional data burden for schools/teachers.  The SDQ Conduct Problems 
subscales in question comprises a total of 5 items in which respondents read a statement (an example is, 
“Often has temper tantrums or hot tempers”) and indicate their agreement on a 3-point scale (0-2, not true, 
somewhat true, certainly true), the scale has a possible range of 0-10. Scores can also be classified as normal, 
borderline and abnormal using the bandings 0-2, 3 and 4-10, respectively. We will use this to classify children 
as at risk of conduct problems defined as scoring in the borderline or abnormal range. At baseline we 
employed the teacher-rated conduct problems subscale in order to identify our at-risk sample.   
The SDQ is psychometrically robust and clinically valid (63). 
 
Secondary outcome measures 
Psychological wellbeing 
The KIDSCREEN27 Psychological Wellbeing domain provides self-reported assessment of mental health 
among children (57).  It is brief, comprising 7 items in which respondents read a statement (an example is, 
“thinking about last week, have you been in a good mood”) and indicate their agreement on a 5-point scale 
(never, seldom, quite often, very often, always). The KIDSCREEN27 was designed and validated for use with 
children aged 8 and above.  Finally, it is psychometrically sound, with good internal consistency (alpha co-
efficient of 0.84), a robust factor structure (established through CFA), and strong predictive validity (for 
example, discriminates between those identified with mental health problems as assessed by the Strengths 
& Difficulties Questionnaire, ES = 0.68, and correlates with other similar measures such as, the Youth Quality 
of Life Instrument (.63), Child Health questionnaire (.36) and Child Health and Illness Profile (.62) (57). The 
measure has been used in a previous randomised trial of a school-based mental health intervention (58).  
 
Emotional symptoms 
This subscale of the teacher informant version of the SDQ (63). The SDQ Emotional Symptoms subscales in 
question comprises a total of 5 items in which respondents read a statement (an example is, “many worries, 
often seems worried”) and indicate their agreement on a 3-point scale (0-2, not true, somewhat true, 
certainly true), the scale has a possible range of 0-10.  Scores can also be classified as normal, borderline and 
abnormal using the bandings 0-4, 5 and 6-10, respectively. We will use this to classify children as at risk of 
emotional symptoms defined as scoring in the borderline or abnormal range. The SDQ is psychometrically 
robust and clinically valid (63). 
 
 
Bullying 
The KIDSCREEN52 Social Acceptance domain provides self-reported assessment of experience of bullying 
among children (57).  It is brief, comprising 3 items in which respondents read a statement (an example is, 
“thinking about last week, have other girls and boys made fun of you”) and indicate their agreement on a 5-
point scale (never, seldom, quite often, very often, always). The KIDSCREEN52 was designed and validated 
for use with children aged 8 and above.  Finally, it is psychometrically sound, with good internal consistency 
(alpha co-efficient of 0.77), a robust factor structure (established through CFA), and strong predictive validity 
(for example, discriminates between those identified with mental health problems as assessed by the 
Strengths & Difficulties Questionnaire, ES = 0.70) (57). 
 
Resilience 
The KIDSCREEN27 Social Support and Peers, and School Environment domains provides self-reported 
assessment of resilience among children (57).  It is brief, comprising 4 items in each domain in which 
respondents read a statement (an example is, “thinking about last week, have you spend time with your 
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friends (social support an peers), and “thinking about last week, have you been happy at school” (school 
environment)”) and indicate their agreement on a 5-point scale (never, seldom, quite often, very often, 
always (social support and peers), and not at all, slightly, moderately, very, extremely (school environment)). 
The KIDSCREEN27 was designed and validated for use with children aged 8 and above.  Finally, it is 
psychometrically sound, with good internal consistency (alpha co-efficients of 0.81 for each), a robust factor 
structure (established through CFA), and strong predictive validity (for example, discriminates between those 
identified with mental health problems as assessed by the Strengths & Difficulties Questionnaire, ES = 0.5 
(social support and peers) and 0.62 (school environment) (57). The measures have been used in a previous 
randomised trial of a school-based mental health intervention (58).  
 
School attendance and exclusions 
Data on children’s school attendance (recorded as % half-days absent) and exclusions (fixed-term and 
permanent) will be extracted from the National Pupil Database (NPD) (see 2.6 below). 
 
Reading 
Post-test assessment of reading will utilise the Hodder Group Reading Test (www.hoddertests.co.uk).  This 
paper-based measure produces National Curriculum levels, reading ages and standardised scores.  It can be 
administered in a whole-class/group context and takes 30 minutes to complete.   
 
Behaviour 
Children’s behaviour will be assessed using the Teacher Observation of Children’s Adaptation checklist 
(TOCA-C; (35)).  This 21-item scale provides indices of children’s concentration problems and disruptive 
behaviour and pro-social behaviour.  Raters read statements about a child (e.g. “Pays attention”) and 
endorse them on a 6-point scale (Never/Rarely/Sometimes/Often/Very Often/Almost Always). 
 
 
2.6 Co-variates 
As part of the education-related trial we will be collecting background data on both schools (e.g. size, 
proportion of children eligible for FSM, urbanicity) and children (e.g. sex, FSM eligibility, special educational 
needs) for use as co-variates in in our various analyses.  School-level data is taken from DfE performance 
tables data and child-level data has been extracted from the NPD.  The NPD also provides an anonymised 
child reference number that we are using to ensure accurate data matching (e.g. across time and between 
informants). 
 
2.7 Power and sample size 
The education-related trial is powered to detect an effect size of 0.13 for reading in an intention-to-treat 
analysis, with a baseline sample (77 schools, N=3,084 children, average of 40 pupils per cluster) ICC of 0.06, 
an assumed pre-post correlation of 0.7 (based on EEF estimates), and Power and Alpha set to 0.8 and 0.05 
respectively. 
 
Sample size calculations for the heath-related trial, with at risk of conduct problems as the primary outcome, 
were calculated post trial. A Monte Carlo simulation with robust maximum likelihood and 10,000 replications 
was conducted in Mplus 8.2 to assess the power for the GBG intervention effect on the main outcome 
(conduct problems), with N = 3,084 across 77 clusters (mean cluster size = 40). Attrition was set to 0% and 
15% for the intervention and outcome variables, respectively. The binary intervention variable (GBG vs. UP) 
was set to have a variance of 1 and a mean of 0. The simulation was carried out for a logistic regression, and 
with different seed values to ensure the stability of findings. For an ICC value of .06, the between-level 
variance was set to .019 using the following formula: Sb2 = ρ/(Sw2-ρ), where Sw2 is set to π2/3 for logistic 
regression. The threshold for the outcome variable was set to 2.25, which corresponded to a low probability 
of scoring 1 (at risk) when x = 1 (belonging to GBG), using the following formula: p (y = 1 | x = 1) = 
1/(1+exp(log)), where log = a+b*x.  
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With b = -.38 and τ = 2.25, the probability of being at risk was at 13.4%.51 Findings showed small population 
parameter (.16%) and standard error bias (1.4%), and satisfactory coverage (.94) and power (.80) for an effect 
size of b = -.38, which corresponds to Δ = .38, based on a total variance of 1 and Δ = b/SD.  
 
2.8 Analytical strategy 
We will construct a detailed statistical analysis plan under the supervision of Boehnke (Co-I).  Our provisional 
analytical strategy is as follows:  
 
H1: Children in primary schools implementing the GBG over a two-year period will demonstrate significantly 
better mental health; conduct problems (H1a), psychological wellbeing (H1b) and emotional symptoms (H1c), 
sources of resilience; peer and social support (H1d) and school environment (H1e), school attendance (H1f), 
and significantly lower rates of bullying (social acceptance) (H1g) and exclusion from school (H1h) when 
compared to those children attending control schools. 
 
We will conduct intention-to-treat analysis (66) for the primary outcome (conduct problems,) and secondary 
outcomes (psychological wellbeing, and emotional symptoms, peer and social support, school environment, 
school attendance, social acceptance, and exclusions). Multi-level modelling (MLM) fixed effects and random 
slopes, using Mplus8.2. Two-level (school, pupil) hierarchical models will be fitted to account for nested 
nature of dataset, with the outcome variable as the response variable. Model specification will depend on 
outcome distribution, i.e. logistic regression for binary outcomes, linear regression for continuous outcomes, 
and negative binomial regression for count outcomes. 
 
Initially, empty (‘unconditional’) models will be fitted, entering only the levels and no explanatory variables. 
This will allow approximations of the proportion of unexplained variance attributable to each level of the 
model.  Subsequently, a full (‘conditional’) model will be fitted, to include minimisation variables (% FSM and 
school size) and trial group (GBG vs. control) at the school level, and gender, FSM eligibility (given their 
associations with the response variable) at the child level.  An intervention effect will be noted if the co-
efficient associated with the trial group variable is statistically significant and in the expected direction. The 
standardised effect size, Hedges g, or odds ratio where relevant, will be calculated. 
 
H2: Boys at-risk of developing conduct disorders (defined as scoring in the borderline or abnormal ranges of 
the conduct problems sub scale of the teacher-rated Strengths and Difficulties Questionnaire 38 at baseline) 
in primary schools implementing the GBG over a two- year period will demonstrate significantly better 
outcomes in mental health; conduct problems (H2a), psychological wellbeing (H2b) and emotional symptoms 
(H2c), sources of resilience; peer and social support (H2d) and school environment (H2e), school attendance 
(H2f), and significantly lower rates of bullying (social acceptance) (H2g) and exclusion from school (H2h) when 
compared to those at-risk boys attending control schools.  
 
The above models will be extended to include baseline risk-status at the child level (e.g. normal vs. 
borderline/abnormal) such that three-way cross-level interactions (intervention group*risk status*gender) 
can be examined3.  
 
H3: The magnitude of intervention effects noted in H1(a-h) above will vary as a function of intervention 
compliance.  Specifically, we predict larger effect sizes in schools defined as compliers in terms of dosage 
(H3a-h) 
 
 
Complier Average Causal Effect (CACE) estimation will be employed using Mplus 8.2 to examine whether the 
effects noted in ITT analyses (H1a-h) change once intervention compliance is taken into consideration . For 
each outcome, CACE models will be calculated probabilistically as two-level mixture models using robust 

                                                        
3 This approach can also be applied to assess the extent to which the GBG addresses inequalities by substituting the grouping variable 
at the child level (e.g. FSM eligible vs. not eligible for socio-economic position) 
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maximum likelihood. T1 scores and pupil-level covariates (e.g., gender, FSM eligibility, school environment, 
behaviour problems) will be entered at the pupil level. The trial group (GBG vs. UP) along with school-level 
covariates (% of pupils at school eligible for FSM and school size) will be modelled on the school level.  
Classroom level dosage (i.e., total minutes played) from the intervention schools will be used to represent 
the categorical latent class variable (compliers vs. non-compliers).  
 
H4: The effects of GBG on mental health; conduct problems (H4a), psychological wellbeing (H4b) and 
emotional symptoms (H4c), sources of resilience; peer and social support (H4d) and school environment 
(H4e), school attendance (H4f), and significantly lower rates of bullying (social acceptance) (H4g) and 
exclusion from school (H4h), and improvements in reading attainment (H4i) and pro-social behaviour (H4j), 
and reductions in concentration problems (H4k) and disruptive behaviour (H4l), will be maintained at 12 and 
24-month post-intervention follow-up . 
 
We will conduct intention-to-treat analysis for the primary outcome (conduct problems) and secondary 
outcomes (psychological wellbeing, emotional symptoms, resilience, school attendance, bullying, and 
exclusions) and education variable (reading).  Two analyses will be ran, i) outcomes at 12-month follow-up 
and outcomes at 24-month follow-up. Model specification will depend on outcome distribution, i.e. logistic 
regression for binary outcomes, linear regression for continuous outcomes, and negative binomial regression 
for count outcomes. 
 
Two-level (school, pupil) hierarchical models will be fitted. Initially, empty (‘unconditional’) models will be 
fitted, entering only the levels and no explanatory variables. This will allow approximations of the proportion 
of unexplained variance attributable to each level of the model. Subsequently, a full (‘conditional’) model 
will be fitted, to include minimisation variables (% FSM and school size) and trial group (GBG vs. control) at 
the school level, and gender, FSM eligibility (given their associations with the response variable).  An 
intervention effect will be noted if the co-efficient associated with the trial group variable is statistically 
significant and in the expected direction.   
 
H5: Children’s educational and health-related outcomes will be related over time. 
 
We will produce structural equation models of the longitudinal associations between our various educational 
and health-related outcomes. Critically, true developmental cascade models must model cross-domain 
associations among three areas of functioning (e.g. emotional symptoms, conduct problems and academic 
attainment) across at least three time points (e.g. T3, T4, T5) (11).  Following Moilanen (11) we will initially test 
two models, with and without shared risk, assessing comparative model fit and changes in the magnitude 
and statistical significance of individual path co-efficients. A third model that incorporates sources of 
resilience (e.g. peer and social support and school environment) as a moderator of the relationship between 
risk markers and outcome variables will then be tested. 
 
H6: The GBG will represent an efficient use of resources when considered from the perspective of an education 
authority budget.  
 
 
An economic evaluation will be conducted from the perspective of an education authority budget. Staff 
inputs and materials associated with GBG implementation will be documented following discussions with 
schools, AIR and Mentor UK and translated into costs using published unit costs. The agencies that incur costs 
will be clearly specified, as will the agencies that benefit from possible reductions in resource utilisation, so 
as to enable inter-sectoral comparisons. The overall costs of providing the programme, cost per school and 
cost per pupil will be computed, along with degree of variation among participants.   
 
We will also measure the extent of resource utilisation as a result of the intervention and at 1-year and 2-
year follow-up. This will be limited to data on exclusion. Changes in utilisation will be monetarised using 
published unit costs and merged with the costs of the GBG programme to generate net cost of programme. 
The net cost will be used in conjunction with the specified outcomes to produce a cost-consequences analysis. 
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Cost-consequences analysis will be used as the outcomes from the intervention cannot be measured in the 
same units. This enables different decision makers to place their own weights on the different benefits and 
on costs.   
 
A series of sensitivity analyses will determine the impact of parameter variation on baseline values and a 
probabilistic sensitivity analysis undertaken to assess the extent to which the GBG intervention can be 
regarded as representing an efficient use of public funds. GBG impact at post-test and follow-up will be 
modelled using a range of credible input values. 
 
3.1 Ethical considerations 
The research outlined herein was subject to rigorous internal scrutiny and approved by our University 
Research Ethics Committee (UREC) (ref 15126), who will also provide on-going review should any issues arise 
during the course of the study. All members of the research team have full Disclosure and Barring Service 
(formerly Criminal Records Bureau) checks completed.  
 
The design and conduct of the research is in accordance with the six key principles in the Economic and Social 
Research Council’s (ESRC) research ethics framework: (i) Integrity, quality and transparency – this will be 
assured through multiple oversight and governance arrangements (e.g. NIHR, UREC, the TSC). We will also 
produce periodic public reports to facilitate an open and transparent process; (ii) Informed consent – schools, 
parents and their children have been provided with information sheets about the purpose, methods and 
intended uses of the research, what ‘participation’ entails, and any anticipated risks and benefits. Different 
versions have been produced that are appropriate to the different stakeholders. Additionally, a contact 
number has been provided to enable additional queries to answered. Consent was sought at three levels – 
school, parent and child (assent). In view of the large sample size and measurement protocols (see section 
2), an opt-out procedure was used for parental consent4; (iii) Confidentiality and anonymity – all data will be 
kept anonymous and confidential except in the event of a child protection issue (for example, a child 
disclosing details of abuse to a researcher during a fieldwork visit), at which point standard safeguarding 
protocols will be followed. Data security for online surveys will be ensured using hypertext transfer protocol 
secure (HTTPS) data encryption. Data matching will be achieved through the triangulated use of name, date 
of birth and anonymised pupil matching reference numbers, but these will be removed prior to analysis.  All 
data will be held safely on secure drives, with Microsoft Best Practice guidelines followed. Data will be held 
behind both internal and external firewalls, and physical transportation (e.g. on flash drives) will be 
prohibited; (iv) Voluntary participation – we will strive to ensure that all participants provide data on a 
completely voluntary basis. As the outcome measures are likely to be taken on a whole-class basis, we will 
encourage schools to provide alternative activities for children who do not wish to participate. The right to 
withdraw at any point of the study without needing to give a reason will be reinforced in duplicate (e.g. on 
information and consent sheets, in online survey instructions); (v) Avoidance of harm – the design of the 
research minimises the risk of harm to participants. As a failsafe, members of our research team will have 
reviewed participating schools’ health and safety protocols and will act accordingly in the event of such an 
incident. In terms of emotional harm, in the event of a participant becoming upset or distressed at any point 
in the research, the researcher will immediately cease data collection and contact an a-priori nominated 
member of school staff to provide support. Preventive measures will also be in place – for example, contact 
details of organisations who can provide independent support and advice on social and emotional issues (e.g. 
Childline) will be made available to all participants; and (vi) Independence – the research team has no 
affiliation with or financial interests in the GBG, the American Institutes for Research (US) or Mentor (UK). 
We have no conflicts of interest and are able to conduct the research objectively and impartially.   
 
3.2 Research governance 
The University of Manchester is the sponsor of the research.  Governance will be provided through our 
existing support systems (e.g. UREC, Research Development Officer, Finances and Accounts, and Research 

                                                        
4 Except for in our assessment of process in case study schools, where we will use opt-in consent in view of the methods of data 
generation (e.g. child focus groups). 
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Strategy Committee).  We are also be held to account by our TSC, which will meet every 6-12 months and 
comprises an independent academic chair, young research advisors from Common Room, an independent 
statistician (e.g. from MAHSC-CTU), a relevant independent voluntary sector representative (e.g. Young 
Minds), and representatives from the research team, Mentor, and the EEF.  The TSC will help to ensure social 
validity by providing governance on the design and conduct of the study.  For example, an early task carried 
out by Common Room was to assess our outcome measurement protocol (see section 2.5) to ensure that it 
was meaningful and accessible to children and young people.  The TSC is the primary means through which 
we will ensure that Patient and Public Involvement requirements are met.  
 
3.6. Gantt chart and milestones 
In the interests of clarity we provide a Gantt chart for the whole trial, inclusive of the education- and health-
related components: 
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3.8 Appendix 
Good Behaviour Game CONSORT diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

Assessed for eligibility 
(n=79 schools) 

Not eligible  
(n=2 school) 

T1 Completion of 
baseline (n=77 schools; 

n=3,085 children) 

EDUCATIONAL OUTCOMES 

Intervention  
(n=38 schools; n=1,560 

children) 

Control 
(n=39 schools; n=1,525 

children) 

Lost to follow-up 
(n=6 schools; n=240 

children) 

T3 Completion of post-
test (n=38 schools; 
n=1,520 children) 

T3 Completion of post-
test (n=33 schools; 
n=1,320 children) 

T5 Completion of final 
follow-up (n=35 schools; 

n=1,400 children) 

T5 Completion of final 
follow-up (n=27 schools; 

n=1,080 children) 
 
 

  

Lost to follow-up 
(n=6 schools; n=240 

children) 

Lost to follow-up 
(n=3 schools; n=120 

children) 

EDUCATIONAL AND HEALTH-RELATED OUTCOMES 

EDUCATIONAL AND HEALTH-RELATED OUTCOMES 

RANDOM ALLOCATION 

Assessment of 
implementation  


	‘Good Behaviour Game’ trial protocol
	Universal school-based prevention: examining the impact of the Good Behaviour Game on health-related outcomes for children
	1.1 Background
	1.2 Universal school-based prevention
	1.3 The Good Behaviour Game
	1.4 The GBG education-related trial
	1.5 Aims and objectives
	2.1 Research Design
	2.2 Setting and target population
	2.3 Socio-economic position and inequalities
	2.4 Implementation and process evaluation
	2.5 Assessment of outcomes
	Instrumentation criteria
	Primary outcome measure
	Secondary outcome measures
	Psychological wellbeing
	Emotional symptoms
	Bullying
	Resilience
	School attendance and exclusions
	Reading
	Behaviour


	2.6 Co-variates
	2.7 Power and sample size
	2.8 Analytical strategy
	3.1 Ethical considerations
	3.2 Research governance
	3.6. Gantt chart and milestones



