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2. Abstract 

Background: Numerous children worldwide are insufficiently physically active, and only 26% of 

Danish schoolchildren between the ages of 11 and 15 years meet the national guidelines for 

physical activity (PA) levels. So, there is an urgent need to consider ways to increase PA levels in 

schoolchildren. The “11 for Health in Denmark” programme (henceforward “the program”) aims to 

enhance 10–12-year-old schoolchildren’s PA levels and health knowledge through an 11-week 

football intervention as part of physical education (PE) classes. The program is implemented and 

taught by teachers within Danish schools and has been shown to induce positive effects for 

schoolchildren in areas such as physical fitness, cognitive performance, well-being, enjoyment and 

health knowledge. However, little is known about the implementation facilitation and the 

motivational processes within the program. 

The aim of this PhD project was therefore to investigate the implementation facilitation and the 

motivational processes within the program. The three objectives were 1) to gain a deeper 

understanding of the implementation facilitation of the program; 2) to achieve equivalence and 

content validity of a web-based Danish translation of a motivational questionnaire battery; and 3) to 

use this questionnaire battery to examine the processes by which 10-12-year-old schoolchildren’s 

perceived autonomy support by their teacher and autonomous motivation related to autonomous 

motivation, beliefs, intention, and behavior, as well as investigating if the program increases 

intentions to participate in physical activity (PA) outside school. 

Methods: A fixed mixed-method approach was used within this thesis comprising three studies: a 

case study using a qualitative and descriptive approach during 11-weeks of observations, a cross-

cultural adaptation study comprising two rounds of cognitive debriefing interviews, and a five-week 

prospective questionnaire study with the participants completing a motivational questionnaire 

battery at three time-points (weeks 0, 1 and 5) while participating in the program. In the three 

studies data were derived from multiple school situations using photographs and videos, 

observations, informal interviews, cognitive debriefing interviews, and web-based questionnaires. 

Within the case study the participants were a Danish 5th-grade school class comprising 22 

schoolchildren (12 boys and 10 girls, Mage 11.86 ±) and one teacher. Within the cross-cultural 

adaptation study the participants were two Danish 5th-grade school classes (nine boys and six girls, 

Mage = 11.65). Within the prospective questionnaire study the participants were Danish speaking 

5th-grade schoolchildren (N = 276 (boys, 50.4%); Mage = 10.44 SD = .35) from three schools and 

seven classes. 
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Results: Within the case study, we examined and identified five factors influencing the 

implementation facilitation of the program: 1) environmental and organisational factors; 2) 

familiarisation with the concept for the teacher and schoolchildren; 3) previous clique formation; 4) 

the central role of the teacher; and 5) importance of how praise partners are allocated. The results 

revealed high adherence to the program due to a motivational style of teaching. Nevertheless, there 

were challenges during the implementation, as familiarisation with the program was needed. A 

previously existing group of football-playing boys were experienced as challenging for the teacher 

and the other schoolchildren due to their competitiveness. This competitiveness was at times found 

to build barriers to other schoolchildren without football experience, potentially leading to a more 

controlled form of motivation.  

The cross-cultural adaptation study supported the content validity of the translated Danish web-

based motivational questionnaire battery and the ability to measure the processes by which 

schoolchildren’s autonomous motivation towards in-school PA relates to autonomous motivation, 

intentions and participation in relation to similar activities outside school. Four themes were 

identified: 1) considerations to be taken into account in creating the web-based questionnaire 

battery; 2) adjustment needed when translating the questionnaire battery; 3) required personal 

information; and 4) response categories. Furthermore, prominent problems were solved within the 

introduction in all three parts of the questionnaire battery and the need for using a targeted 

description of the program was illustrated. Lexical problems were identified and solved in 23 out of 

57 questions, of which one question contained a prominent problem in which a definition of a word 

was needed and 22 questions contained minor problems regarding word adjustment. Lastly, 

prominent problems occurred when the schoolchildren had to provide personal information, and in 

relation to computational problems in the response categories.  

The results from the five-week prospective questionnaire study suggested adequate model fit: χ2(df) 

= 75.811(26); p < .01, CFI = 0.911, TLI = 0.776, RMSEA = .083 (90% CI 0.062-0.105), SRMR = 

0.089. The results partly supported a mediation sequence, as we found significant direct effects in 8 

of 13 motivational variables (β = -.25-.83, p < .05), indirect effects in 1 of 9 variables (β = .15, p 

<.01), but no effects with regard to PA behaviour. Findings provide evidence for a motivational link 

between Danish schoolchildren’s autonomous and controlled motivation from in school to out of 

school, and may inform future interventions promoting motivation and participation in out of school 

PA.  
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Conclusion: When investigating the implementation facilitation, it can be concluded that 

implementing a physical intervention concept like the program can be a complex and challenging 

task in which several aspects are necessary to consider. It is not “one size fits all” and when 

implementing the program it is, among others, necessary to consider the internalization processes 

for both teachers and children. More specifically it can be concluded that an autonomy-supportive 

style of teaching and the way of applying the praise partner concept can be considered a key 

element when implementing the program. However, it can also be concluded that a general need to 

familiarize themselves with games and drills was necessary and a differentiated focus on winning 

games and not always focusing on involvement, high rate of success and enjoyment was 

occasionally challenging. When looking into investigating the motivational processes it can be 

concluded that conceptual, item, semantic and operational equivalence was achieved, and that 

results support the content validity of the translated Danish web-based motivational questionnaire 

battery, and the ability to measure the processes by which schoolchildren’s autonomous motivation 

towards in-school PA relates to autonomous motivation, intentions and participation in similar 

activities outside school. Findings provide evidence for a motivational link between Danish 

schoolchildren’s autonomous motivation for leisure-time PA through the program, which may be 

used to inform future interventions promoting motivation and participation in PA. Nevertheless, 

motivational processes are complex and based on the results we cannot conclude that the program 

can promote PA behavior. 
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3. Dansk resume 

Baggrund: Adskillelige børn på verdensplan er utilstrækkeligt fysisk aktive og kun 26% af danske 

skolebørn mellem 11 og 15 år lever op til gældende anbefalinger for moderat til høj fysisk aktivitet i 

løbet af ugen. Derfor er det vigtigt at undersøge tiltag som øger skolebørns fysiske aktivitetsniveau. 

”11 for Health in Denmark” (herefter ”programmet”) har til formål at øge 10-12-årige skolebørns 

fysiske aktivitetsniveauer og sundhedsviden gennem en 11 ugers fodbold intervention. Programmet 

gennemføres af læren som en del af idrætsundervisningen i skolen på 5. klassetrin. Konceptet har 

vist positive effekter for skolebørn indenfor områder såsom fysisk aktivitetsniveau, kognitiv 

præstation, trivsel, velbefindende og sundhedsviden. På trods af disse positive effekter mangler der 

fortsat viden om implementeringsfaciliteringen og de motivationelle procceser i programmet.   

Formålet med dette PhD projekt var derfor at undersøge implementeringsfaciliteringen og de 

motivationelle procceser i programmet. De tre specifikke formål med projektet var: at 1) opnå en 

dybere forståelse af implementeringsfaciliteringen af programmet, 2) at skabe, kulturel tilpasse og 

indholdsvalidere et motivationsmæssigt spørgeskema batteri, og 3) anvende dette spørgeskema 

batteri til at undersøge processen i hvilken 10-12 årige skolebørns oplevede autonomi støtte fra 

læreren og autonom motivation var relateret til autonom motivation, holdninger, intentioner og 

adfærd, såvel som at undersøge om programmet øgede børnenes intentioner til deltagelse i fysisk 

aktivitet udenfor skolen. 

Metode: Projektet tog udgangspunkt i et fastlagt mixed-method tilgang og bestod af i alt tre design-

typer: et case studie i hvilken en kvalitativ og deskriptiv tilgang blev anvendt igennem 11-ugers 

observation, et tværkulturelt valideringsstudie i hvilken en kvalitativ og deskriptiv tilgang blev 

anvendt til at oversætte et motivationsmæssigt spørgeskemabatteri igennem to runder af kognitive 

debriefing-interviews og observationer samt et fem-ugers prospektivt tværsnitsstudie indeholdende 

et motivationsmæssigt spørgeskemabatteri, som blev besvaret på tre tidspunkter af interventionen 

(uge 0, 1 og 5). Data blev udledt fra flere forskellige skole kontekster og situationer og bestod af 

foto, video, observationer, interviews, kognitiv debriefing og elektroniske spørgeskemaer. 

Casestudiet havde deltagelse af 22 danske 5. klasse skolebørn (12 drenge og 10 piger, GNSalder 

11.86 ±) samt en lærer. Det tværkulturelle valideringsstudie havde deltagelse af to danske 5. klasser 

(ni drenge og seks piger, GNSalder = 11.65 ±). Det 5-ugers prospektive tværsnitsstudie havde 

deltagelse af dansktalende 5.klasses elever (N = 276 (drenge, 50.4%); Malder = 10.44 SD = .35) fra 

tre skoler og syv klasser. 
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Resultater: I casestudiet undersøgte og identificerede vi fem faktorer, som influerede på 

implementeringsfaciliteringen af programmet: 1) miljø- og omgivelsesmæssige faktorer; 2) Lærer 

og elever bliver gradvist fortrolig med konceptet, 3) tidligere klikedannelse, 4) Lærerens centrale 

rolle samt 5) vigtigheden af at allokere rose-partnere hensigtsmæssigt. Implementerings 

faciliteringen viste en høj grad af deltagelse og engagement på grund af en motiverende 

undervisningsstil. Der opstod dog også udfordringer ved implementeringsfaciliteringen, da der viste 

sig at være et behov for at skabe en fortrolighed med undervisningen. Dette skabte til tider 

frustrationer hos en gruppe konkurrencefokuserede fodboldaktive drenge. Denne 

konkurrencefokusering opbyggede ind i mellem barrierer til elever uden fodbolderfaring, hvilket 

potentielt kunne lede til mere ekstrinsisk motivations.   

Resultaterne fra det tværkulturelle valideringsstudie viste at den danske oversættelse af det 

motivationsmæssigt spørgeskemabatteri var forstået som intenderet. Igennem analysen 

identificerede vi fire temaer: 1) Overvejelser ved udarbejdelsen af et web-baseret 

spørgeskemabatteri, 2) nødvendige justeringer under oversættelsen, 3) påkrævet personlig 

information samt 4) svarkategorier. Videre identificerede og løste vi prominente problemer med 

introduktionen i alle tre dele i spørgeskemabatteriet og bemærkede behovet for en målrettet 

beskrivelse af programmet. Ydermere identificerede og løste vi leksikale problemer i 23 ud af 57 

spørgsmål. Ud af disse indeholdt et enkelt spørgsmål et prominent problem, i hvilket en 

orddefinition var nødvendig, mens 22 spørgsmål indeholdt mindre problemer omhandlende 

justering af ord. Afslutningsvist identificerede og løste vi prominente problemer, der opstod når 

skolebørnene skulle afgive personlige informationer eller forståelsesproblemer med 

svarkategorierne. Resultaterne understøtter indholdsvaliditeten af den danske oversættelse af det 

web-baserede motivationsmæssige spørgeskemabatteri og evnen til at måle om skolebørns 

autonome motivation for fysisk aktivitet i skolen relaterer sig til autonom motivation, intentioner og 

deltagelse i tilsvarende aktiviteter udenfor skolen. 

Resultaterne fra det fem-ugers prospektive tværsnitsstudie viste passende modelpasform: χ2(df) = 

75.811(26); p < .01, CFI = 0.911, TLI = 0.776, RMSEA = .083 (90% CI 0.062-0.105), SRMR = 

0.089. Resultaterne understøttede delvist en medierende sekvens, da vi fandt signifikante direkte 

effekter i 8 af 13 motivationsmæssige variabler (β = -.25-.83, p < .05), indirekte effekter i 1 af 9 

variabler mens vi ikke fandt nogen effekter i relation til fysisk aktivitetsadfærd. Vores fund skaber 
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evidens for et motivationsmæssigt link mellem skolebørns autonome og ekstrinsiske motivation fra 

skole- til fritidskonteksten og kan muligvis informere fremtidige interventioner, der søger at 

fremme motivation og deltagelse i fysisk aktivitet i fritidskonteksten. 

Konklusion: Når implementeringsfaciliteringen undersøges kan det konkluderes at 

implementeringen af en fysisk intervention såsom programmet kan være en kompleks og 

udfordrende opgave i hvilken flere aspekter er nødvendige at overveje. Det er ikke en “one size fits 

all” hvorfor det er nødvendigt at overveje lærere og elevers motivationsmæssige 

internaliseringsproces. Mere specifikt kan det konkluderes at en autonomi understøttende 

undervisningsstil og måden hvorpå rose-partner konceptet blev anvendt, begge kan betragtes som 

nøgleelementer når programmet implementeres. Midlertidigt kan det ligeledes konkluderes, at der 

sås et generelt behov for at skabe en fortrolighed med formål og øvelser i programmet samt 

udfordringer med et differentieret fokus på at vinde kampe og ikke altid fokusere på involvering, 

høj succes-rate og trivsel. Når der fokuseres på de motivationsmæssige processer, kan det 

konkluderes at spørgsmåls, semantisk og operationel ækvivalens blev opnået og at resultaterne 

understøtter indholdsvaliditeten af det oversatte danske web-baserede motivationsmæssige 

spørgeskemabatteri. Således kan det konkluderes at spørgeskemabatteriet kan måle 10-12-årige 

skolebørns oplevede autonomi understøttelse ved autonom motivation, holdninger og intentioner 

ved deltagelse i fysisk aktivitet udenfor skolen. Det kan ligeledes konkluderes at der kan føres 

evidens for et motivationsmæssigt link mellem danske skolebørns autonome motivation for fysisk 

aktivitet i fritiden igennem programmet. Dette link kan benyttes til at informere fremtidige 

interventioner, som skal promovere motivation og deltagelse i fysisk aktivitet.  
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4. Preface 

In 2008, I became an occupational therapist while playing football at elite level. A big part of 

occupational therapy is related to psychology, so subconsciously I believe that I somewhat chose a 

path towards exercise and sport psychology early on. While playing elite-level football, I 

simultaneously worked as an occupational therapist while finally deciding to take my Master of 

Science (MSc) in Social Work at Aalborg University. The MSc in Social Work gave me an interest 

in pursuing academia, and after completing my master’s thesis I was hired as a teaching assistant at 

University College Copenhagen, Department of Midwifery, Physiotherapy, Occupational Therapy 

and Psychomotor Therapy. While working as a teaching assistant, I rewrote my master’s thesis into 

my first scientific publication for the Scandinavian Journal of Occupational therapy (Madsen et al., 

2016). This paper further stimulated my interest in research, and while working as an assistant 

professor at University College Copenhagen I met my supervisor Peter Krustrup, who back then 

was a professor and head of research in the Team Sport and Health research unit of the Department 

of Nutrition, Exercise and Sports at the University of Copenhagen.  

 

When I met Peter Krustrup, I realised that I was able to combine my background as a football 

player and coach, my profession as an occupational therapist and my interest in sport and exercise 

psychology in several research projects. Shortly after I began working as a research assistant, I was 

collecting data, organising and hosting courses and information meetings about the program. In the 

summer of 2016, Peter Krustrup was offered a professorship at the University of Southern Denmark 

(SDU), where he joined the Department of Sport Science and Clinical Biomechanics and started his 

own research unit called Sport and Health Sciences (SHS). In SHS, my work continued, and in the 
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summer of 2018, I enrolled as a PhD student in SDU’s Department of Sport Science and Clinical 

Biomechanics.  

In the fall of 2017, I began the pilot study for study I in my PhD and also became an associated 

professor for the occupational therapy education programme in Copenhagen. From March to June 

2018, I began the observational period in Study I, collecting data at a school. When completing the 

data collection in study I, I began the planning of study II and started the pilot study and data 

collection from September 2018 to September 2019 at two other schools. Meanwhile I began 

preparing study III and started data collection from September to December 2019. During the first 

part of 2020 I had to complete data collection of study III due to the outbreak of COVID-19 and 

instead I started planning the writing process and my research exchange program in Leipzig, 

Germany. During my research exchange program from August 2020 to late March 2021 I worked 

on completing study I and II. When I returned to Denmark, I realised I had to postpone the 

completion of this thesis to November 2021. The last period of my PhD I worked on completing my 

thesis as well as completing study III, which I submitted to Scandinavian Journal of Medicine and 

Science in Sports in May 2022, and revised in July 2022.  

This PhD thesis is part of the large-scale research concerning the program. The initiative for the 

program will be described more thoroughly throughout this thesis, but, to set the scene, in 2006 the 

Fédération Internationale de Football Association (FIFA) and FIFA’s Medical Assessment and 

Research Centre (F-MARC) developed a concept for children called “FIFA 11 for Health”. “FIFA 

11 for Health” was initially delivered in schools by teachers in an engaging environment with the 

purpose of increasing children’s health knowledge (Fuller et al., 2011). FIFA 11 for Health was 

introduced in Africa in 2009 and has now been implemented in 23 countries in Africa, Latin 

America, the Caribbean, South East Asia and Oceania (Ørntoft et al., 2016). In 2014-15, in a close 

collaboration between F-MARC and Professor Peter Krustrup from SDU the FIFA 11 for Health 

was culturally adapted to a European context (Fuller et al., 2017). The adapted version of FIFA 11 

for Health referred to as the program now involves through-going small-sided games (3v3, 4v4 or 

5v5) with high intensity (Larsen et al., 2021; Lind et al., 2018; Madsen, Elbe, et al., 2020; Ryom et 

al., 2021; Ørntoft et al., 2018). A more indirect aim of the program was to increase schoolchildren’s 

motivation, but no theory or research using motivational theoretical constructs was directly 

introduced during the development of FIFA 11 for Health or during the cultural adaptation process 

of the program. Based on theoretical constructs derived from exercise psychology, we therefore 
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planned to explicitly investigate these motivational constructs more closely using a fixed mixed-

method design when the program was being taught in a Danish school context.  

I hope you will enjoy reading this thesis.  

Esben Elholm Madsen, Copenhagen 2021, revised in May-July, 2022  
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8. Background  

Physical activity (PA) has shown beneficial effects on health outcomes in a wide range of 

heterogeneous populations (Posadzki et al., 2020), and is evident in respect of both short- and long-

term psychological and physiological health benefits. Research shows that PA is beneficial for 

children’s and adolescents’ cardiovascular health (Andersen et al., 2011), bone health (Behringer et 

al., 2014), body composition (Janssen & LeBlanc, 2010), and physical, psychological and social 

well-being (Eime et al., 2013). Data from more than 1 million individuals, indicate that high levels 

of PA, equivalent to 60-75 min moderate intensity per day, seem to eliminate the increased 

mortality risk associated with high total sitting time (Ekelund et al., 2016). From an economical 

perspective, a WHO report from Candari et al. (2017) reviewed studies from 2000-2016 and found 

that economic costs were associated with unhealthy diet and low PA. As such evidence are clear, 

both society and virtually everyone can benefit from becoming more physically active (Candari et 

al., 2017; Warburton & Bredin, 2017). Despite these benefits, young people around the world often 

fail to achieve the recommended 60 minutes of moderate-to-vigorous physical activity (MVPA) 

(Aubert et al., 2018), and global estimates indicate that over 80% of young schoolchildren are not 

meeting the daily requirements (WHO, 2022). In most countries the gap between boys and girls 

with girls being less physically active is increasing (WHO, 2022), necessitating further research into 

how to increase PA in all children. Children spend more time in school than anywhere other than 

home making schools an excellent setting in which to offer quality physical activity education and 

possibilities for an active school day to a large number of children (WHO, 2022, p. 3). Thus, as a 

way of solving these challenges, whole-school approaches are seen as an effective strategy for 

enhancing PA in children and young people (Bangsbo et al., 2016), and increasing the number of 

PE lessons has shown a decrease in the percentage of schoolchildren with hypertension and 

prehypertension (Kolanowski et al., 2022). PE holds a unique and advantageous position in being 

able to address a significant number of children (Hutmacher et al., 2020), and has been a useful, 

existing network in which health promotion messages to support the adoption of health-related PA 

behavior in young people can be promulgated (Shepard & Trudeau, 2000). In response the World 

Health Organization (WHO) launched a global plan on PA for 2018 to 2030 in which school-based 

policy initiatives was presented as an essential component in creating more active children (WHO, 

2018). Further, in May 2022 WHO launched a policy brief which describes the importance of 

integrating PA into primary and secondary schools so that schoolchildren can be physically active 

on a regular basis. This policy includes six domains (i.e., quality physical education, active travel to 
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and from school, active before and after school, opportunities during recess to encourage PA, active 

classrooms, and inclusive approaches to PA), which describes how the school environment can be 

used to develop, implement and evaluate strategies that promote PA and reduce sedentary behavior 

among schoolchildren (WHO, 2022). In accordance with this plan these six domains have been 

shown to be effective in supporting PA through whole-school approaches (WHO, 2022), which are  

found to be effective for providing equitable access to, and enhancing, PA for children, including 

those who are obese and/or have low fitness levels (Bangsbo et al., 2016; van Sluijs et al., 2007). 

Such approaches can potentially create positive motivational attitudes to PA, which can be 

transferred from school to leisure-time (Barkoukis et al., 2010; Hagger et al., 2003). This transfer of 

positive motivational attitudes to leisure-time is important, since children and young people 

participating in leisure-time sport have higher levels of PA, fitness and cardiometabolic health 

(Bangsbo et al., 2016). Based on the knowledge from WHO that PA can increase schoolchildren’s 

motivation, learning and health, the Danish Ministry of Health introduced a new Danish School 

Reform in 2014. In accordance with this reform, it is expected that Danish schoolchildren should be 

physically active for at least 45 minutes during school hours (C. P. Nielsen et al., 2016) following 

previous WHO guidelines (WHO, 2010). However, despite the fact that PA is among the elements 

of the reform that have been given high priority from its introduction (Undervisningsministeriet, 

2021), only 26% of Danish children aged 11–15 meet the Danish national guidelines of 60 minutes 

of moderate to high daily PA levels (Toftager & Brønd, 2019). In the case of 5th-grade 

schoolchildren in the least active schools, it has been found that only 37.3 minutes or less is spent 

on PA during an average school day (Pedersen et al., 2020). Comparing with the level before the 

2014 reform, when 59% of schoolchildren experienced being physically active for at least 45 

minutes during a regular school day, it seems that the objectives of the 2014 reform have not yet 

been met (Undervisningsministeriet, 2021). In 2021, Danish Minister for Children and Education 

Pernille Rosenkrantz Theil therefore declared that further action was needed if the guidelines were 

to be met, as PA is still insufficient in Danish schools (Undervisningsministeriet, 2021). 

a) School-based physical activity interventions  

Studies have concluded that the most effective way to maximize PA opportunities is considered 

to be through whole-school approaches (Kriemler et al., 2010; Pearson et al., 2015; van Sluijs et al., 

2007). Schools are considered to be an important context, as it facilitate the development of high-

quality motivation, engagement, participation, citizenship, and social-emotional well-being (Ryan 

& Deci, 2017, p. 441). A substantial amount of children’s waking hours are spent at school, and 
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research have shown that up to 40% of children’s daily PA can be obtained during recess (Ridgers 

et al., 2006). As addressed in the governmental declaration, school-based PA interventions can be 

considered a tool or action for increasing PA in schoolchildren, but the success of such 

interventions is heavily dependent on effective implementation (Naylor et al., 2006). A recent 

systematic review and meta-analysis investigated the efficacy of school-based exercise 

interventions for improving muscular fitness in children. The study highlighted that integrative 

intervention that included a variety of strength and conditioning activities seems to be a promising 

strategy to improve muscular fitness in the school environment (Villa-González et al., 2022). 

Another systematic review and meta-analysis investigating the effectiveness of school-based high-

intensity interval training (HIIT) interventions using randomized control designs (RCT) concluded 

that school-based HIIT interventions are an effective strategy for improving various health 

outcomes such as enjoyment, energy intake, well-being, body fat percentage, body-mass index, 

resting heart rate etc. (da Silva Bento et al., 2021). Throughout the years, several large school-based 

PA interventions have been conducted to address the challenges of physical inactivity among 

schoolchildren. As an example, one Swedish school-based study found that increasing PE lessons 

from one or two lessons to four lessons incorporating a minimum of 40 minutes of PA could 

improve physical status among schoolchildren aged 6–9 in terms of decreased body mass index 

(BMI), increased endurance performance (6-minute running test) and general physical fitness 

(Sollerhed & Ejlertsson, 2008). Another school-based intervention study from Switzerland focused 

on increasing daily PA by including expert PE teachers and adding two additional PE lessons as 

opposed to the regular three lessons with class teachers. On top of the extra two PE lessons, the 

intervention group was also given daily PA homework of about ten minutes’ duration prepared by 

the expert PE teachers. The study found a decrease in BMI, an increase in aerobic fitness and a 

decrease in cardiovascular risk for the schoolchildren in the intervention group (Kriemler et al., 

2010). A Canadian school-based intervention provided tools for schools and teachers to create 

individualized action plans for elementary schoolchildren aged 9–11 across six action zones (school 

environment, scheduled PE, classroom action, family and community, extra-curricular activities and 

school spirit) to enhance PA levels by increasing opportunities to be physically active throughout 

the school day (Naylor et al., 2006). The intervention used several initiatives to increase PA, such as 

providing ongoing consultation to administrators, teachers and the school action team, using 

stakeholders to support the implementation, and guiding inventories and worksheets for teachers 

and the school action team to identify school priorities and create action plans (Naylor et al., 2006). 
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The results revealed that the model was successfully incorporated into the regular school day, but 

only showed a modest positive significant impact on PA levels for the schoolboys involved in the 

study (Naylor et al., 2008). The outlined studies were primarily intervention studies using an RCT 

design, with interventions done at class levels. However, the limitations of the studies should be 

considered as most studies seldomly investigated the long-term effectiveness of the interventions in 

conjunction with the difficulties of performing a standardized intervention-control study within a 

school context.  

b) Danish school-based physical interventions 

In a Danish school context, the “Svendborg project” – a programme that increased the amount 

of PE lessons for schoolchildren – was successfully implemented and sustained by the Danish 

municipality of Svendborg over a ten-year period (2008–2018) (Nielsen et al., 2019). As for the 

earlier mentioned studies, the number of PE lessons was increased from two to four per week in the 

Svendborg project, and specialised PE teachers were educated in age-related training principles 

(Klakk et al., 2013). In line with other studies, the results showed that additional weekly PE lessons 

significantly reduced the prevalence of overweight, obesity and cardiovascular risk among 

schoolchildren from 0th to 6th grade (Klakk et al., 2013; Møller et al., 2014). A subsequent 

qualitative study revealed that important key factors such as adapting to existing school practice, 

clear requirements, not threatening the upkeep of academic standards, regular status meetings and 

training courses were determinants of successful implementation (Nielsen et al., 2019). The 

Childhood Health, Activity, and Motor Performance School Study Denmark (“CHAMPS-study 

DK”) was given responsibility for evaluating the effects of the extra sports and PE on motor 

performance and health within the Svendborg project (Wedderkopp et al., 2012). The “CHAMPS-

study DK” found that cardiorespiratory fitness, shuttle running, vertical jumping, health-related 

fitness and performance-related fitness were significantly associated with time spent in MVPA at 3-

year follow-up. Furthermore, the study concluded that cardiorespiratory fitness and shuttle running 

in childhood may be important determinants of PA in adolescents (Larsen et al., 2015). Another 

Danish school-based intervention project, the “Move for Well-being in School” (MWS), which 

aimed to increase psychosocial well-being among schoolchildren from 4th to 6th grade, was 

developed, implemented and evaluated during the school year 2015-16 (Smedegaard et al., 2016). 

Importantly, the intervention was based on the self-determination theory (SDT) and designed to 

target human motivation for PA for all schoolchildren based on the three innate psychological needs 

of autonomy, competence and relatedness (Christiansen et al., 2018; Deci & Ryan, 1985). The 
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results showed increases in physical self-worth, self-perceived sports competence, self-perceived 

social competence and global self-worth for both the intervention group and the control group 

during a 9-month follow-up (Christiansen et al., 2018). Within the MWS project, several factors, 

including having a strong focus on implementation, knowledge translation mechanisms and 

ongoing dialogue with the schools, were found to affect the implementation at three levels of 

operation: strategic level (school managers and coordination group), operational level (educators) 

and user/beneficiary level (the schoolchildren) (Smedegaard, 2018; Smedegaard et al., 2016). The 

Danish school-based studies were primarily intervention studies using different designs, and for 

some using follow-up measures. Despite the strengths of using follow-up measures it is worth 

mentioning the limitations using a limited numbers of schools with interventions done at class 

levels, making it challenging to separate the effects from the interventions. 

c) The complexity of motivation for physical activity behavior 

The psychological determinants of PA interventions also need to be identified to provide essential 

formative evidence for informing the development of effective interventions to promote PA in 

schoolchildren (Kalajas-Tilga et al., 2021). Psychological determinants, motivational processes and 

the effectiveness of school-based interventions which affect PA behaviour are complex (Demetriou 

& Höner, 2012; Hagger, 2014; Hagger & Chatzisarantis, 2009), and relatively few studies have 

examined the effectiveness of school-based PE interventions in promoting leisure-time PA (Polet et 

al., 2019). Sports are, to an appreciable extent, intrinsically motivated, however a variety of 

extrinsic factors to why people engage in a specific behavior, sometimes conflicting, are 

nonetheless factors that could potentially undermine sport motivation, participation, and enjoyment 

(Ryan & Deci, 2017, p. 597). Studies creating and using more specific motivational profiles 

differentiating between more autonomous (internal) and controlled (external) forms of motivation 

have found that students’ motivation takes different patterns, with some students having high 

intrinsic motivation and high extrinsic motivation at the same time (Martín-Albo et al., 2013; Wang 

et al., 2016). As an example of this one study in high school students examined the complexity of 

the relationship between social physique anxiety in PE and PA outcomes within and outside the PE 

setting by identifying clusters of social physique anxiety and motivational regulations. The results 

revealed unique motivational/social physique anxiety profiles among the students that differed on 

enjoyment and effort in PE and leisure-time PA (Cox et al., 2013). As an example, the profiles 

illustrated increased levels of social physical anxiety were detrimental to student’s enjoyment of PE 

and PA behaviors when paired with higher external regulations and lower autonomous motivation, 
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whereas students who experienced higher social physique anxiety and lower external regulations 

appear to have positive experience within the school PE context. Another study identifying four 

motivational profiles for PA were identified in eight-grade students confirming that students’ 

motivation takes different profiles. As an example of this 43% of the students seems to have similar 

motivational profiles for PE as well as more general PA. This study as well as other studies 

underlies that people seems to be motivated by a variety of reasons at the same time, and that 

multiple motivational behavior regulations operate simultaneously, to create an overall complex 

motivational pattern of the individual (Lindwall et al., 2017). 

d) The “11 for Health in Denmark” concept 

In line with the effective strategy of whole-school approaches suggested at the Copenhagen 

Consensus Conference (Bangsbo et al., 2016) and the Danish school-based PA interventions 

outlined previously, the program is another school-based intervention concept designed for 10–12-

year-old 5th-grade schoolchildren. The program can broadly be described as a health education 

programme applied in a school setting and taking place on the football pitch. The program 

combines health education and PA designed as small-sided-games (SSG) or technical drills in small 

groups. By way of example, ‘eating a healthy diet’ can be designed as a game of tag in which a 

small number of schoolchildren pretend to be unhealthy snacks, such as chips, sweets or cake, and 

try to catch the other schoolchildren on a small pitch symbolizing a balanced diet. Another example 

is practicing a football skill, such as controlling the ball, while trying to dribble around cones that 

represent cigarettes. As shown in Figure 1 above, the program consists of twice-weekly 45-minute 

sessions over an 11-week period. In collaboration with colleagues, the teacher implementing the 

program decides which school lessons the two “Play football” and “Play fair” sessions replace in 

the weekly schedule, with one of the sessions commonly replacing PE and the other replacing 

another lesson such as math’s, English or science. Each week the sessions aim to deliver one of ten 



24 
 

health messages, ending with a final round-up (week 11). The sessions aim at an intense level of PA 

and include team exercises and group discussions of health topics. After each “Play football” or 

“Play fair” session, the schoolchildren are asked to complete a “Play football” and “Play fair” 

homework assignment for the following session. The “Play football” homework assignments 

include practicing ball control (week 2), goalkeeping (week 3), dribbling (week 4), defending (week 

6) etc. with a sibling, parent and/or friend daily. The “Play fair” homework assignments include 

learning about energy balance (week 5: “Control your weight”) and the importance of drinking 

water and passing this knowledge on to siblings, friends, parents etc. (week 7: “Drink water”). As 

more specific examples, the schoolchildren are asked to count the number of colors on their plate 

(week 8: “Train and eat a varied diet”) and to be active during breaktime and walk or cycle to 

school instead of being driven by parents (week 3. “Be active”). Another key element of the 

program sessions is the concept of praise partners. To increase learning and motivation the program 

uses the concept of praise partners as a recurring element to recognize children’s effort and build 

their confidence in being physically active (DBU, 2018, p. 8). Each week, the children are assigned 

new praise partners, and at the end of each session praise partners briefly get together to praise each 

other on their accomplishments during the session (Madsen, Elbe, et al., 2020; Thomsen et al., 

2020). To integrate the program into the school setting, the teachers are required to participate in a 

free training course hosted by DBU and run by researchers from the SHS research unit at SDU. The 

training course runs over two days with the purpose of ensuring that teachers deliver the program in 

an engaging and age-, gender- and culture-sensitive format (Lind et al., 2018). The training course 

uses a teaching manual with the intend to ensure clarity when the program is being delivered in the 

schools. The training course highly emphasizes autonomy-supportive behaviors in the lessons, such 

as using informational rather than controlling language and providing positive feedback, but this 

style of teaching is not directly highlighted within the teaching manual.  

According to DBU, the program has been taught 544 times during the project period (2016–2020) 

in 76 different Danish municipalities. A recent editorial in the British Journal of Sports Medicine by 

Thornton, Dvorak and Asif (2021) recognized the program for its wide-ranging positive benefits on 

health and health knowledge. The authors acknowledge the program for being both low cost and 

effective in improving health and offering a framework for educating children about lifelong health 

habits. The program has proven to be successful in increasing physical fitness, body composition, 

cognition, well-being, health knowledge and enjoyment in Danish schoolchildren (Larsen et al., 

2021; Lind et al., 2018; Madsen, Elbe, et al., 2020; Ryom et al., 2021; Ørntoft et al., 2018). Another 
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study based on data from the program found that girls enrolled in leisure-time sports clubs had 

higher physical and psychological well-being, experienced more peer and social support, and 

perceived a more positive school environment as well as having better aerobic fitness, long jump 

performance and balance than girls not involved in sports clubs (Madsen, Larsen, et al., 2020). 

These findings underline that the choice of PA may also be important (Ryom et al., 2021), as a 

study by Nielsen and colleagues (2016) found that children who played football in a sports club 

after school had a higher level of MVPA compared to their peers. 

To summarise, increasing PA is vital for long-term physiological and psychological health benefits 

(Andersen et al., 2011; Behringer et al., 2014; Janssen & LeBlanc, 2010), and whole-school 

approaches are found to be effective for providing equitable access to, and enhancing, PA for all 

children (Bangsbo et al., 2016; WHO, 2022). Several studies using such approaches have shown 

positive physiological and psychological effects (Klakk et al., 2013; Kriemler et al., 2010; Madsen, 

Elbe, et al., 2020; Møller et al., 2014; Naylor et al., 2008; Sollerhed & Ejlertsson, 2008). Other 

school-based programmes have shown the benefits of targeting schoolchildren’s motivation for PA 

by basing the intervention on basic psychological needs (Christiansen et al., 2018; Deci & Ryan, 

1985). However, despite several ongoing attempts by governments and stakeholders, the challenge 

of increasing PA in Danish schoolchildren remains (Bull et al., 2020; Toftager & Brønd, 2019; 

Undervisningsministeriet, 2021). Schoolchildren’s motivation for PA is important, since positive 

motivational attitudes to PA can be transferred from school to leisure-time (Barkoukis et al., 2010; 

Hagger et al., 2003), but relatively few studies have examined the effectiveness of school-based PE 

interventions in promoting leisure-time PA (Polet et al., 2019). Other factors therefore need to be 

targeted when implementing PA interventions in schools, and studies have shown that having a 

strong focus on implementation, knowledge translation mechanisms and ongoing dialogue with the 

schools positively affect the implementation of school-based interventions (Christiansen et al., 

2018; Naylor et al., 2006; Smedegaard, 2018). The program is a motivational school-based football 

concept which shows positive effects on physical fitness and body composition (Madsen, Elbe, et 

al., 2020; Ørntoft et al., 2018), as well as on health knowledge, enjoyment, well-being and cognition 

(Larsen et al., 2021; Lind et al., 2018; Madsen, Elbe, et al., 2020; Ryom et al., 2021). All of the 

studies conducted in conjunction with the program adopted a quantitative approach focusing on the 

effects of the program on measurable variables in schoolchildren (Larsen et al., 2021; Lind et al., 

2018; Madsen, 2020; Madsen, Larsen, et al., 2020; Ryom et al., 2021; Ørntoft et al., 2016; Ørntoft 

et al., 2018). As the implementation of school-based interventions seems crucial for increasing PA 



26 
 

(Naylor et al., 2006), there was a need for a deeper understanding of what actually happens during 

the implementation facilitation of the program, and of the experiences of teachers conducting the 

intervention. Several studies found positive physiological and psychological outcomes related to 

participation in leisure-time club-based sporting activities (Madsen, 2020; G. Nielsen et al., 2016; 

Ørntoft et al., 2018). But motivational processes which affect PA behaviour are complex and need 

to be further investigated as people seems to be motivated by a variety of reasons at the same time 

(Lindwall et al., 2017). Closing this knowledge gap within the program could help healthcare 

authorities, schools and teachers by providing further insight into the challenges that might arise 

during implementation and how it can be ensured that the intended positive effects of the concept 

are actually achieved to inform future PA interventions. 

9. Research objectives and aims 

The overall objective for this thesis was to investigate the implementation facilitation and 

motivational processes within the program. The three specific objectives of this PhD project were: 

1) to gain a deeper understanding of the implementation facilitation of the program; 2) to achieve 

equivalence and content validity of a web-based Danish translation of a motivational process 

questionnaire battery; and 3) to use this questionnaire battery to examine the processes by which 

10-12-year-old schoolchildren’s perceived autonomy support by their teacher and autonomous 

motivation related to autonomous motivation, beliefs, intentions, and actual behavior, as well as 

investigating if the program increases intentions to participate in active sports and/or vigorous PA 

outside of school. 

The specific aims of the three studies were as follows:  

Study I: “To gain a deeper understanding of the implementation facilitation of the program in a 

Danish 5th-grade school class. The objectives of the study were: a) to provide an ecological 

description of the school environment; and b) to examine and identify factors in the implementation 

and facilitation of the program” (Madsen et al., 2021B, p. 4). 

Study II: “To (1) translate and culturally adapt a specific motivational questionnaire battery, (2) 

create a web-based version of this questionnaire battery to be used within the program, and in so 

doing (3) address content validity through cognitive debriefings and observations with target users 

while evaluating conceptual, item, semantic and operational equivalences” (Madsen et al., 2021A, 

p.5). 
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Study III: aimed to examine the processes by which 10-12-year-old schoolchildren’s perceived 

autonomy support by their teacher and autonomous motivation related to autonomous motivation, 

beliefs, intentions, and actual behavior. The study also investigated if the program increases 

intentions to participate in active sports and/or vigorous PA outside of school (please see Table 10, 

p. 75 for a summary of hypothesised direct and indirect effects in the proposed TCM for study III).  

a) Theoretical perspectives on exercise motivation 

Motivation concerns what “moves” people to action and theories have specifically focused on 

what energizes and gives direction to behavior (Ryan & Deci, 2017). Given that motivation is an 

important consideration when seeking to improve schoolchildren’s PA (Hagger & Hamilton, 2018) 

and that motivational processes have not yet been investigated within the program, this paragraph 

will seek to narrow down the specific focus of exercise theories of motivation used in this thesis. 

With reference to WHO it is important: “to integrate PA into schools so that children can be 

physically active on a regular basis, which will contribute to preventing the increasing public health 

problem of childhood obesity” (WHO, 2022, p. 2). Recognising these low levels of PA, researchers 

have adopted various social psychological models and theories to historically identify the 

antecedents of PA in young people and determine the reasons why young people do not engage in 

sufficient PA (Brawley, 1993; Connor, 1998). Such theoretical approaches aim to provide a 

hypothesis-testing framework and an evidence base to enable researchers to identify a core set of 

factors that might be related to PA participation (Hagger & Chatzisarantis, 2009). This is important 

because it enables researchers to pose questions related to psychological and behavioural data, and 

to identify factors which, if changed as the result of the program, will lead to the greatest changes in 

actual behaviour (Hagger, 2014). A key part of this process is not only to identify the psychological 

factors that influence PA participation, but also to identify the motivational processes by which 

these factors influence participation in sufficient PA (Hagger, 2010). When considering 

interventions aimed at promoting health-related PA through teaching schoolchildren, a key 

psychological feature in the transfer of motivation and behaviour from school context to leisure 

time context is autonomous motivation derived from self-determination theory (SDT) (Deci & 

Ryan, 1985). The significant link between autonomous motivation in the school and leisure time 

contexts implies that schoolchildren will be motivated to pursue school-related PA not only in a PE 

or school context, but also in leisure time. As a concrete example of how this is applied within the 

program, schoolchildren are asked to complete homework assignments related to the “Play football” 

and “Play fair” sessions. This link between autonomous motivation in the school- and leisure-time 
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contexts has been explained in previous research regarding the trans-contextual model (TCM), 

which will be outlined in this thesis. However, as SDT plays a vital role within the framework of 

the TCM this theory will be outlined in the following paragraph. 

I. Self-determination theory (SDT) 

SDT is an empirically based, organismic theory of human behavior and personality 

development. SDT’s analysis is focused primarily on the psychological level differentiating types of 

motivation along a continuum from controlled to autonomous (Ryan & Deci, 2007). SDT is 

centrally concerned with the social conditions that facilitate or hinder human flourishing and can be 

described as a multidimensional theory approach grounded in both cognitive and humanistic 

psychology (Deci & Ryan, 1985; Ryan & Deci, 2017; Ryan & Deci, 2000, 2002). SDT assumes that 

humans have evolved to be inherently curious, physically active and social beings, and from 

childhood considered to take interest in, learn about and master their inner and outer worlds (Ryan 

& Deci, 2017). These propensities are associated with intrinsic motivation and the tendency to 

assimilate social norms through active internalization and integration. The propensities for intrinsic 

motivation, assimilation and integration are grounded in the satisfaction of three basic innate 

psychological needs of autonomy, competence and relatedness to social norms (Ryan & Deci, 

2017). Autonomy can be defined as a form of functioning associated with the feeling of volition, 

and that behaviors are self-endorsed or congruent with one’s interests and values (Ryan & Deci, 

2017, p. 24). Competence refers to the feeling of mastery, and the need to feel effective within 

important life contexts (Ryan & Deci, 2017, p. 25). Relatedness concerns experiencing giving or 

contributing to others in terms of feeling socially connected and cared for. Both by feeling close to 

others and by being a significant member of a social group (Ryan & Deci, 2017, p. 25). 

  

Formally, SDT comprises six mini-theories which are related to evolutionary, biological on one 

hand, and cultural and economic factors on the other. Cognitive evaluation theory (CET) is the first 

of the six mini-theories. CET focuses on factors that facilitate or undermine intrinsic motivation, 
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performance and wellbeing (Deci & Ryan, 1980; Ryan & Deci, 2017, p. 172). CET argues that 

events that have negatively affected a person’s experience of autonomy and competence will 

diminish intrinsic motivation whereas events that have supported autonomy and competence will 

enhance intrinsic motivation (Ryan & Deci, 2017, p. 172). The second mini-theory is organismic 

integration theory (OIT), which defines three broad types of motivation namely: intrinsic 

motivation, extrinsic motivation and amotivation (see Table 2, p. 32). Intrinsic motivation is based 

on interest and satisfaction inherent in engaging in an activity. Extrinsic motivation encompasses 

four forms of behavioural regulation which focus on consequences that are separate from engaging 

in an activity itself (Lindwall et al., 2017, pp. 1-2). Amotivation describes the extent to which 

people are passive, ineffective, or without purpose to any given set of potential actions (Ryan & 

Deci, 2017, p. 33). Amotivation can take several forms. In the first form people do not act because 

they feel they are not able to effectively obtain outcomes, either as the result of a person’s 

perception (universal helplessness) or because the person cannot effectively perform the required 

actions (Ryan & Deci, 2017, p. 33). The second form stems from a lack of interest, relevance, or 

value. This second type of amotivation can remain when behaviors have no meaning or interest for 

people, and especially when it fails to connect with the fulfilment of basic psychological needs (i.e., 

autonomy, competence, and relatedness). The third form stems from defiance or resistance linked to 

a behavior, which really can be seen as nonaction or oppositional behavior to defy demands that are 

thwarting a basic psychological need for autonomy and competence (Ryan & Deci, 2017, p. 33). To 

provide a framework for distinguishing the various types of extrinsic motivation, OIT specifies four 

general regulatory styles, each representing how regulations and values are internalized in distinct 

ways (Ryan & Deci, 2017, p. 242). These different behavioral regulations forms vary in their 

dynamic characteristics, but also in their perceived locus of causality (PLOC). The PLOC 

continuum specifies four major types of regulations, two are more autonomous and two are more 

controlled. Deci and Ryan (1980, 1985) argued that the introduction of an activity that is 

intrinsically motivated can prompt a change in PLOC from internal to external. This implies that the 

process can move back and forth along the continuum, as an activity can be either intrinsically 

motivating but become externally motivating due to external reward, and vice versa. The first 

extrinsically motivated regulation type is external regulation. A behavior can be described as 

externally regulated if it is motivated by and dependent upon external reward or punishment. The 

behavior is defined by the perception that one is doing it because of an external contingency. This 

implies that humans will only perform the behavior because they expect a separable consequence, 
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but the maintenance is low and behavior is thus typically not retained over time (Ryan & Deci, 

2017, p. 242). The second type of behavioral regulation is introjected regulation which can be 

considered somewhat external, as it is a type of internalization that involves taking in or adopting a 

regulation or value, yet doing so in a way that is only a partial transformation or assimilation of the 

behavior. This type of behavior is often associated with feelings of shame and guilt, in which the 

feelings are experienced as an internal conditional controlling force (Ryan & Deci, 2017, pp. 244-

245). The third type of behavioral regulation is identified regulation which is more autonomous 

than external and introjected regulations and can be defined by the conscious endorsement of values 

and regulations. Within this type of behavior people have truly internalized an identification with 

the values and importance of a behavior as something important for themselves. Though people 

accept the importance of an action, they may not have examined the relation of the action to other 

aspects of their identity (Ryan & Deci, 2017, p. 247). The fourth type of behavioral regulation is 

called integrated regulation which represents the fullest type of internalization and is the basis for 

the most autonomous forms of extrinsic motivation. Integrated regulation can be described as 

bringing one’s values or regulation into congruence with the other aspects of one’s self – with one’s 

basic psychological needs and with one’s other identifications. It may involve the modification of 

values or attitudes one has previously held. When achieved, one can experience a more 

wholehearted endorsement of behavior or value and an absence of conflict with other abiding 

identifications (Ryan & Deci, 2017, p. 248).  

OIT concerns the development of extrinsic motivation through the process of integration and 

deals with the inherent tendencies to internalize and integrate social and cultural regulations as well 

as the factors in the social context that promote or inhibit internalization and integration (Ryan & 

Deci, 2017, p. 37; Ryan & Connell, 1989). OIT describes human’s inherent tendencies toward 

assimilating and integrating social regulations and examines the factors in the social and 

interpersonal context that either support or thwart these propensities (Ryan & Deci, 2017, p. 238). 

The concept of internalization holds great importance within OIT. Internalization is a psychological 

process which can be defined as gradually taking in values, beliefs, or behavioural regulations from 

external sources and transforming them into one’s own (Ryan & Connell, 1989). As such, 

internalization reflects the humanizing processes through which extrinsic behaviour become an 

established aspect of people’s mind and motives (Ryan & Deci, 2017, p. 238). Internalization is 

contemplated externally via observable interpersonal and cultural socialisation processes, which can 
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be seen in a classroom as members (i.e., teachers and schoolchildren) transmit behavioral 

regulations, attitudes, and values to each other.  

A central assumption within OIT is that extrinsic motivation comes in various motivational types 

illustrated along a continuum ranging from controlled to self-determined types of regulation (Ryan & 

Deci, 2017, p. 238). However, this assumption has been questioned as people arguably can be 

motivated for various reasons simultaneously, some even conflicting. This implies that people are 

motivated by a variety of reasons at the same time and that multiple regulations operate together 

simultaneously creating an individualised motivational pattern known as “the motivational soup” 

(Lindwall et al., 2017; Patrick, 2014). This is problematic when using scores on different regulatory 

styles and/or summing these into scores on autonomous and controlled forms of motivation, as 

variable-oriented analyses are less able to capture the interplay or push and pull of the different 

regulations within the person (Lindwall et al., 2017).    

The third mini-theory of SDT is called causality orientation theory (COT) which to SDT represents 

a developmental outcome of the person interacting with the social environment over time (Ryan & 

Deci, 2017, p. 37). COT has been used to understand the impact of motivational primes or cues that 

activates various orientations (i.e., the autonomy orientation, the controlled orientation and the 

impersonal orientation) within a person that affect behaviour (Ryan & Deci, 2017, p. 38). The 

fourth mini-theory has been touched upon previously and is called the basic psychological needs 

theory (BPNT). The aim of BPNT is to detail how the dynamics of autonomy, competence, and 

relatedness affect well-being and vitality, and how need support and thwarting support or 

undermines healthy functioning (Ryan & Deci, 2017, p. 38). The fifth mini-theory of SDT is called 

goal content theory (GCT). According to GCT human holds a range of life goals which falls into 

two categories of being either intrinsic aspiration (i.e., goals that are rewarding in their own right) 

or extrinsic aspiration (i.e., goals that are contingent satisfaction being instrumental to getting unmet 

needs fulfilled) (Ryan & Deci, 2017, p. 40). The sixth mini-theory is called the relationship 

motivation theory (RMT). The RMT frames that personal relationships depend upon the 

individuals’ ability to experience positivity as well as respect for autonomy. RMT addresses the 

nature of the two basic psychological needs of autonomy and relatedness in mutually satisfying 

relationships (Ryan & Deci, 2017, p. 40).  
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II. The theory of planned behaviour 

The theory of planned behaviour (Ajzen, 1991, 2015) can be described as a social cognitive 

theory aimed at explaining intentional behavior (Hagger, 2014). In the theory of planned behaviour 

(Ajzen, 1991, 2015), intentions are considered a motivational construct and represent the degree of 

planning and effort people are willing to invest in performing any future planned action or 

behaviour (Ajzen, 2015; Hagger, 2014), such as when considering engaging in PA. In this theory, 

intentions are considered the most prominent antecedent of behavior and a function of a set of 

personal, normative and control-related belief-based social-cognitive constructs regarding the 

performance of future behavior captured in actions, subjective norms and perceived behavioural 

control (Ajzen, 2015; Hagger, 2014). Attitudes relate to an individual’s overall evaluation of 

behavior and: “reflect an individual’s belief that engaging in a future behaviour will lead to 

desirable outcomes” (Hagger, 2014, p. 26). Subjective norms reflect: “believes that the behaviour is 

consistent with the perceived desires of significant others, and perceived behavioural control which 

reflects whether the individual has the capacities, faculties, abilities and resources to successfully 

pursue the behavior” (Hagger, 2014, p. 26). When looking at the motivational processes, intentions, 

therefore, convert to behavior, as intentions are hypothesised to mediate (explain) the effects on 

attitudes, subjective norms and perceived behavioural control on behaviour (Hagger, 2014). The 

effects on perceived behavioral control that are mediated (explained) by intention reflect an 

individual’s level of volitional control over the performance of the behavior in the future, such as 

the behavior of being sufficiently physically active, similar to recently deceased Albert Bandura’s 

(1986) famous concept of self-efficacy. Ajzen (1991) stated that the theory of planned behaviour 

should be considered a flexible framework into which other variables can be incorporated provided 

that there is a meaningful and unique contribution to the predictions of intentions and there is 

theoretical precedence for the inclusion of other variables. However, other studies have identified 

that despite having an intention to change behavior many will not follow through, framing that an 

intention behavior gap exists as intention can also be a poor predictor of actual behavior change 

(Faries, 2016). The intention behavior gap characterizes people who intend to be physically active 

but are not or who do not tend to be physically active but are (Mitsuhiro & Chihiro, 2013).  

III. Hierarchical model of intrinsic and extrinsic motivation 

Vallerand (2007) adopted the premises from SDT and developed a model based on the relative 

level of generality of the motivational constructs, their antecedents and their impact on outcomes 

from the theory. The corollary of this theory is that self-determined motivation in a school context 
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is related to self-determined motivation towards related educational activities in an out-of-school 

context (Hagger, 2014). The likely mechanism for this is that the adaptive outcomes derived from 

self-determined activity in one context lead to an increased propensity to experience autonomy in 

relation to similar behaviours irrespective of the context. The premises of the trans-contextual 

transfer of schoolchildren’s autonomous motivation towards PA from PE to leisure-time are based 

on the premises of Vallerand and Ratelle’s hierarchical model of intrinsic and extrinsic motivation 

(Vallerand & Ratelle, 2002). This is consistent with the basic psychological needs of autonomy, 

competence and relatedness, as schoolchildren will seek out activities that satisfy these needs in an 

out-of-school context if they have previously experienced need-satisfying behaviours in relation to 

similar in-school activities. 

b) The trans-contextual model  

The TCM is a multi-theory approach based on the tenets of SDT (Deci & Ryan, 1985; Ryan & 

Deci, 2017; Ryan & Deci, 2000, 2002), the theory of planned behaviour (Ajzen, 1991, 2015), and 

the hierarchical model of intrinsic and extrinsic motivation (Vallerand, 2007). The TCM assumes 

that PE teachers can foster autonomous motivation by adopting autonomy-supportive actions and 

behaviours (Hagger, 2014; Hagger & Chatzisarantis, 2012, 2016), and outlines processes by which 

schoolchildren’s autonomous motivation towards in-school educational activities relates to 

autonomous motivations, intentions and actual participation in related activities in an out-of-school 

context (Hagger & Chatzisarantis, 2012). Thus, the TCM can be used to explain the motivational 

processes by which PE teachers’ support for autonomous motivation in the classroom promotes 

schoolchildren’s motivation to engage in out-of-school PA (Hagger, 2014). Within this thesis, this 

includes investigating whether schoolchildren become increasingly motivated to be physically 

active, such as choosing to cycle to school, practising a football-related skill or even participating in 

leisure-time sport, when they are involved in the program. The focus of the TCM has primarily been 

the PE context and the key variable has been motivation to engage in PA behaviour outside school. 

According to the TCM, social agents like the teacher conducting the program can promote self-

determined motivation towards the program’s football activities in the school and PE setting 

through contingencies and structuring the environment accordingly, which is proposed to be 

associated with levels of self-determined motivation (Hagger, 2014). Applying the TCM to the 

program will therefore help us to understand the motivational processes for participation and 

behavioural changes and contribute to the knowledge base of the TCM. 
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c) Operationalisation of the trans-contextual model 

The TCM has been used in several areas, various contexts and with different methodological 

approaches, such as active video games intervention (Keeney et al., 2019), PA and exercise 

behaviour in people with chronic pain (Brooks et al., 2017), sport injury prevention (Lee et al., 

2019), anti-doping motivation (Chan et al., 2015), and treatment motivation in recreational and 

professional athletes (Chan & Hagger, 2012). However, most research originates from academic or 

school settings (Barkoukis et al., 2020; Barkoukis et al., 2010; Hagger & Chatzisarantis, 2012; 

Hagger et al., 2005; Hagger et al., 2009; Hagger & Hamilton, 2018; Kalajas-Tilga et al., 2021; 

Koka et al., 2020; Polet et al., 2019; Schneider et al., 2020; Wallhead et al., 2010). From these areas 

and contexts, the TCM has been used with various aims, such as to study the motivational 

predictors of participation in science learning activities in secondary-school students (Hagger & 

Hamilton, 2018), to promote secondary-school students' participation in PA in out-of-school 

contexts (Polet et al., 2019), and to predict change in leisure-time PA (Kalajas-Tilga et al., 2021). In 

the absence of actual observations on how teachers support autonomous motivation in the 

classroom, schoolchildren’s perceived autonomy support measured by a comprehensive TCM 

questionnaire battery serves as a proxy measure for autonomous motivation (Hagger & Hamilton, 

2018). 

10. Material and methods 

a) A mixed-method approach 

As one data source seems insufficient, the combination of both qualitative and quantitative data 

can provide a more complete understanding of the implementation of the program and motivational 

processes in this thesis. When planning a research design for this PhD project, it was therefore 

decided early on that the identified research problems called for a mixed-method approach. The 

reason for this was to expand and strengthen the study’s conclusion (Schoonenboom & Johnson, 

2017), and thereby contribute to the published literature on the program (Larsen et al., 2021; Lind et 

al., 2018; Madsen, Larsen, et al., 2020; Ryom et al., 2021; Ørntoft et al., 2018) and the TCM 

(Hagger & Chatzisarantis, 2012, 2016). The goal of the mixed-method research is not to replace 

either the qualitative or the quantitative approach, but to draw on the strengths and minimise the 

weaknesses of both in individual studies and across studies (Johnson & Onwuegbuzie, 2004), and to 

increase knowledge and validity (Schoonenboom & Johnson, 2017). This mixed approach allows 

researchers to mix and match design components that offer the best chance of answering their 



35 
 

specific research questions (Johnson & Onwuegbuzie, 2004). A mixed method can be characterised 

by the combination of at least one qualitative and one quantitative research component 

(Schoonenboom & Johnson, 2017), but historically triangulation, complementarity, development, 

initiation and expansion are distinguished as five purposes for mixing in mixed-method research 

(Greene et al., 1989). There are several definitions of mixed-method research, but most importantly 

it is necessary to adequately describe the core characteristics of this approach (Creswell & Clark, 

2011). In this thesis, the key components of mixed-method research are defined by collecting and 

persuasively and rigorously analysing both qualitative and quantitative data, mixing the two forms 

of data by sequentially combining them, giving priority to both data forms, using this procedure in 

multiple phases of the three studies, framing these procedures within philosophical and theoretical 

lenses, and combining these procedures into three specific research designs (Creswell & Clark, 

2011). Within this thesis, a fixed mixed-method design was used which involved the use of 

qualitative and quantitative methods being predetermined and planned at the start of the research 

process (Creswell & Clark, 2011). This fixed design consisted of a qualitative case study, a 

validation study using primarily a qualitative but also a descriptive quantitative approach, and a 

prospective cross-sectional study taking a theoretical stance on motivational processes using a 

quantitative approach. 

b) Critical realism versus statistical positivism 

Increasing PA in schoolchildren has been the subject of both qualitative and quantitative 

inquiries, and much has been written about the “paradigmatic wars” between qualitative and 

quantitative approaches (Maxwell & Mittapalli, 2010; Ronkainen & Wiltshire, 2021; Wilding, 

2019). In short, quantitative researchers believe that data should be treated as entities in much the 

same way that physical scientists treat physical phenomena (Johnson & Onwuegbuzie, 2004). For 

qualitative research, it becomes almost impossible to propose a single all-encompassing definition 

of the field, but, defined broadly, qualitative research involves studying things in their natural 

settings while attempting to make sense of or interpret phenomena in terms of the meanings people 

assign to them (Smith & Sparkes, 2016b). Using a fixed mixed-method approach combining 

qualitative and quantitative data, I make no claim to contribute to the discussion of which approach 

is better, but highlighting the positions within the approaches and the pros and cons seems 

important. Given the applied nature of the studies, I decided to position them within the 

philosophical realm of critical realism (Maxwell, 2012; Maxwell & Mittapalli, 2010; Ronkainen & 

Wiltshire, 2021). From an ontological viewpoint, critical realism is one perspective within the many 
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realist approaches sharing the assumption that a reality exists independent of our knowledge of it. 

Epistemologically, critical realism draws on constructivism by stating that all knowledge is fallible 

and theory laden. When knowledge is fallible and theory laden, researchers should aim for 

reflexivity and transparency about which theories they use to acquire knowledge and be self-

reflexive of their axiology (my values and assumptions as a developing researcher). Within studies I 

and II, my ontological approach is based on the notion that a real world exists independent of my 

perception of it, and also the assumption that there exist optimal ways of implementing and 

facilitating the program and translating and culturally adapting a motivational questionnaire battery 

(though not as a one-size-fits-all idea, but as contextualised “causal processes” (Ronkainen & 

Wiltshire, 2021)). I therefore acknowledged that it was not feasible to stay objective and neutral in 

our interpretation (Bhaskar, 1997). Epistemologically, knowledge about optimal ways of 

implementing and facilitating the program and translating and culturally adapting a motivational 

questionnaire battery is complex and depends on the theories and lenses with which the knowledge 

has been constructed. I must therefore acknowledge that a real world exists independently of my 

and my co-authors’ understanding, as our knowledge about this real world is fallible (Maxwell, 

2012; Ronkainen & Wiltshire, 2021).  

Statistical positivism is a research paradigm rooted in a realist ontology and extreme empiricist 

epistemology that uses statistical methods as a primary methodology to answer questions of 

scientific inquiry about the nature and essence of the reality under investigation (Chirkov & 

Anderson, 2018). A statistical positivistic paradigm was to some extent utilised in both study II and 

study III. Initially, in study II a careful revision of the scientific work behind the TCM was 

undertaken. During the analysis of study II, the statistical positivistic paradigm was primarily used 

when interpreting the responses to the TCM questionnaire battery during the last phase of the 

cultural adaptation process in which an analysis of descriptive statistics with frequencies and 

percentages was performed. These actions are in line with positivistic paradigm, as references to 

unobservable variables and immeasurable factors and conditions should be avoided as they are seen 

as a deviation from the principles of the empiricist scientific inquiry (Mandler & Kessen, 1959). 

However, the success of empirical motivational science depends on the availability of the 

operationalisations of different constructs in the form of scales and questionnaires (Chirkov & 

Anderson, 2018). The statistical positivistic paradigm used in studies II and III was therefore 

partially guided by a real and independent ontology and a scientific methodological epistemology 

in which the goal of the inquiry in study II became a foundation in study III. This entailed that the 
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motivational constructs and processes were interpreted as observable and measurable in the form of 

numbers. In study III the research was therefore guided by value-free research axiology in which 

the researcher was detached, neutral and independent of what was being researched, whereas the 

translation and cultural adaptation process in study II aimed to present a motivational questionnaire 

battery from which this approach was possible. The real could therefore be considered what could 

be empirically verified and measurable (Bhaskar, 1997). More concretely, this entailed that all 

constructs of the applied motivational questionnaire battery should be empirically provable, directly 

assessable and represented by meaningful numbers which could be compared with prior meta-

analysis (Chirkov & Anderson, 2018; Hagger & Chatzisarantis, 2016). My theorising and 

explanation of the impact of the program in study III, therefore, operated solely within the measured 

variables and their statistical associations. 

c) Method study I 

Study I aimed to capture the complexity of a single bounded case (Hodge & Sharp, 2016). The 

unit of analysis when seeking to gain a deeper understanding of the implementation facilitation of 

the program in a Danish 5th-grade school class can be seen as the interplay between preconditions, 

process, individual and class development, and achievements. To achieve this aim, a case study was 

utilized, which can be defined as an empirical inquiry that investigates a real-life phenomenon 

within its real-life context (Maaløe, 2004) by using different sources of data that can be used as 

proof of evidence (Robson & McCartan, 2016). Because we sought to gain a deeper understanding 

of the implementation facilitation of the program in a typical 5th-grade class, we expected that the 

case study would be an appropriate methodological choice as a major strength of the method is to 

examine a contemporary phenomenon in its actual context (Flyvbjerg, 2006). Hence, study I can be 

considered as instrumental because it provides a comprehensive understanding of the factors when 

implementing and facilitating the program (Krane & Baird, 2005), and it is intrinsic because it gives 

a structural understanding of this particular case (the chosen school). Reflexivity, and especially 

self-reflexivity, is important for increasing integrity as a researcher and increasing rigour 

throughout the study. Therefore, we continually reflected on how we influenced the school 

environment while trying to gain an understanding of the nature of our reflexivity (Hellawell, 

2006). Thus, aligned with a critical-realist epistemological standpoint, and especially given our 

extended knowledge about the program and football in general, I as the primary investigator and my 

supervisors agreed early on that it was not feasible to stay objective and neutral in our interpretation 

of the collected data, as the domain of the real cannot be reduced to the domain of the actual 
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(Bhaskar, 1997). Consequently, it is important to bear in mind and carefully read the preface of this 

thesis when interpreting the results. Furthermore, it is important to bear in mind that the majority of 

the authors behind study I primarily conduct football research and have experience of football at 

various levels from playing, coaching, and advising youth and senior teams from national down to 

grassroots level. The backgrounds and experiences of the author group, and specifically me as a 

developing researcher and PhD student, are reflected within the data-collection phase, which is 

based upon a genuinely positive attitude to football and the many benefits this activity can bring 

about. Furthermore, specific examples of this can be found in the program’s training manual and the 

mandatory courses for teachers, which use football language (e.g. “make an overlap”, meaning 

when a player runs up from behind another player, goes past them and then receives the ball). Yet 

the experience of the researchers behind the program of how the concept was implemented and 

facilitated was, at the time of study I, limited. In order to increase validity, as the strength of one 

approach can compensate for the weakness of others (Marshall & Rossman, 2016), and given our 

experience with football, we therefore decided to use a triangulation of three types of data source, 

comprising digital photographs and filming, observation and short informal interviews, to increase 

our understanding of what the participants say they do, but also what they actually do, in everyday 

life (Thorpe & Olive, 2016).  

Digital photographs and filming. For some people, filming can be less intrusive than a note-taking 

evaluator (Patton, 2002) and can provide significant insights into what participants are focusing on, 

what they are talking/thinking about or how they feel (Law et al., 2018). This can be seen through 

overt body language, self-talk and topic of conversation.  

Observation. The aim of observation is to provide information about the topic being studied. The 

observational role alternated on a continuum between participating observer, observer participating 

and, occasionally, observer teaching (Patton, 2002).  

Informal interviews. Aligned with the aforementioned role as observer participant, the interviews 

can be described as brief discussions or casual conversations to provide further insights when an 

opportunity arises. In some cases, they consisted of single questions to get a sense of how activities 

were experienced (e.g. “is it fun?”, “how are you feeling”, “is it difficult?”). At other times, longer 

questions were used to introduce discussions at the end of an observation period (e.g., “was it a 

challenging exercise? Why?”, “how did you feel about taking part in the drill?”) (Krane & Baird, 

2005).  



39 
 

 

To gain a deeper qualitative understanding of the implementation facilitation of the program, a 

description of the school environment was needed. When investigating the implementation 

facilitation, we therefore chose to employ an ecological description in which we used the 

explanatory working model adapted from Henriksen, Stambulova and Roessler (2011) to help us 

analyse the environment, its components and relationships. The model is explanatory in the way 

that it explains factors potentially leading to the success of the environment. According to 

Henriksen, Stambulova and Roessler (2011), such environments can be defined as a dynamic 

system comprising: a) a starting point for the schoolchild’s surroundings at the micro-level in which 

academic and personal development take place; b) the interrelations between these surroundings; c) 

the macro-level, i.e. the larger context in which surroundings are embedded; and d) the 

organisational culture of the school and class, which is an integrative factor of the environment’s 

effectiveness for facilitating implementation of “the program”. Inspired by Henriksen, Stambulova 

and Roessler (2011), our framework consisted of two models. The first model – the descriptive 

working model – comprised the development environment of the schoolchildren, which we used to 

describe and clarify the tendencies, roles and functions of the various components and relationships 

within the school domain. The second model – the explanatory working model adapted from 

Henriksen, Stambulova and Roessler (2010), can be described as specific structured factors 
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affecting the implementation facilitation of the program and potentially providing the environment 

success (see Figure. 3, p. 39). The explanatory model illustrates how the daily routines and 

processes (e.g., PE sessions and classes) have three interrelated outcomes: the development of the 

teacher and schoolchildren; achievements; and organisational development and culture. 

“Preconditions” include financial factors, human factors (e.g., resources in the form of teachers and 

schoolchildren) and material factors (e.g., training and school facilities). “Process” refers to 

everyday activities in the school environment. “Development of teacher and schoolchildren” refers 

to the acquisition of skills present and/or derived from the program. “Achievements” refers to the 

success of the implementation facilitation of the program. “Development of teacher and 

schoolchildren” can be seen as a product of organisational status, development and culture of the 

implementation facilitation of the program. According to Schein (1990), “Organisational 

development and culture” consists of three levels: cultural artefacts, espoused values and basic 

assumptions. “Cultural artefacts” include stories, myths, customs and traditions communicated 

within the environment, and also physical cultural manifestations such as buildings and 

surroundings at the school. “Espoused values” can be seen as social principles, class customs, 

norms, goals and standards that the environment shows. “Basic assumptions” are the teachers’ and 

schoolchildren’s underlying reasons for actions, and consist of taken-for-granted beliefs and 

assumptions. The working model predicts that the implementation facilitation of the program can be 

seen as a result of the interplay between preconditions, process, individual and class development, 

and achievements, with cultures serving to integrate these different elements.  

d) Method study II 

Study II can be described as a cross-cultural adaptation study employing a qualitative and 

descriptive approach (Portney, 2020). The study included an iterative and multi-stage process with 

translation and creation of a web-based motivational questionnaire battery as well as a series of 

cognitive debriefing interviews and observations. This process allowed in-depth insight into content 

validity and addressed equivalences of the 57-item motivational questionnaire battery (Terwee et 

al., 2018). Translation of existing tools and adaptation to a local language is practised worldwide. 

However, a good translation approach should follow proper guidelines on translation, adaptation 

and pretesting procedures (Adhikari et al., 2021; Beaton et al., 2000; Terwee et al., 2018). 

To operationalise the TCM, Hagger and Hamilton (2018) applied a comprehensive three-part 

questionnaire battery covering 57 items that assesses processes for transfer of motivation for in-
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school activities to motivation for related activities in a context outside school. When considering 

the use of this questionnaire the time frames between the three measurement points were 

considered. Inspired by Hagger and Hamilton (2018) it was then decided to adopt a three-wave 

design consistent with the TCM, making potential causality inferred from theory alone in future 

studies applying the questionnaire battery. In conjunction with the recommendations from Hagger 

and Hamilton (2018) the one-week period between Time 1 and Time 2 was chosen to allay potential 

effects of common-method variance in measures of autonomous motivation, whereas the four week 

period between Time 2 and Time 3 where chosen based on their study design.  

To demonstrate validity, empirical evidence must be produced to show that a questionnaire battery 

such as the TCM is measuring what it intends to measure. Several approaches are available when 

assessing validity, but essentially the situation reduces to two circumstances: 1) either other scales 

of the same or similar attributes are available; or 2) no other measures exist (Streiner et al., 2015). 

Where existing scales are available, and when implementing a questionnaire in a new language and 

cultural context, the first step is to establish content validity (Terwee et al., 2018). Content validity 

is often considered the most important measurement property of a patient-reported outcome 

measure (PROM) (Terwee et al., 2018) and can be defined as the degree to which the content of an 

instrument adequately reflects the construct measured (Mokkink et al., 2010). While establishing 

content validity is often considered of prime importance in developing a questionnaire, it is 

challenging to assess because many factors that PROMs intend to measure are often complex and 

unobservable (Terwee et al., 2018) and have overlapping concepts (Hagger, 2014). Content validity 

is often judged by experts and representatives from the target group to ensure a suitable and correct 

understanding of the items (McKenna, 2011; Streiner et al., 2015; Vogt et al., 2004). However, 

where the target group members are schoolchildren, as in the TCM questionnaire battery used 

within the program (Krustrup, 2018), establishing content validity is even more challenging 

(Andersen & Kjærulff, 2003; Devine et al., 2018; Omrani et al., 2019). In study II, content validity 

therefore addressed three main areas; (1) relevance (i.e. all items should be relevant for the 

construct of interest within a specific population and context of use); (2) comprehensiveness (i.e. no 

key aspects of the construct should be missing); and in particular (3) comprehensibility (i.e. the 

items should be understood by respondents as intended) (Terwee et al., 2018). In addition, when 

addressing content validity in the cross‐cultural adaptation of a questionnaire, different types of 

equivalences have to be emphasised (Regnault & Herdman, 2015). When addressing equivalences, 

Johnson (2006) showed that a large number of equivalences exist, but also encouraged researchers 
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to incorporate measurement assessment into their research when constructing and assessing the 

quality of cross-cultural measures. In order to claim an instrument as cross-culturally valid, 

Herdman, Fox-Rushby and Badia (1998) suggested a universalistic model comprising types of 

equivalences that needed to be addressed. After reviewing this model from a statistical perspective, 

Regnault and Herdmann (2015) came up with six types of equivalences that can be investigated 

using quantitative methods (conceptual, item, semantic, operational, measurement and functional 

equivalence). Measurement equivalences (whether measurement properties are acceptable when 

comparing between different language versions) and functional equivalences (assessing the five 

other types of equivalence and evaluating the potential impact on findings) are both beyond the 

scope of this thesis, which is why in study II we investigated four types of equivalence, namely: 

conceptual equivalence (whether a concept exists and is construed in the same way when 

translated); item equivalence (the extent to which a given item is an appropriate measure of the 

concept it is assumed to measure in the different cultures); semantic equivalence (whether the 

connotation is the same for speakers of different languages); and operational equivalence (whether 

the methods used to collect the data are equally appropriate) (Regnault & Herdman, 2015).  

Similarly to previous questionnaire research designs applied to the program investigating well-

being, health knowledge and enjoyment (Larsen et al., 2021; Madsen, Larsen, et al., 2020; Ryom et 

al., 2021), the use of the translated TCM questionnaire was planned as a web-based questionnaire. 

However, web-based administration may yield slightly different results compared to paper-based 

versions, as web-based administration is seldom performed in a controlled setting (Austin et al., 

2006; Donker et al., 2010). Content validity of the web-based TCM questionnaire therefore needed 

to be established (Gera et al., 2020; Terwee et al., 2018). Since the target users of the program (i.e. 

10–12-year-old schoolchildren) were not capable of translating a comprehensive English 

questionnaire, it was essential to involve them in the translation and adaptation process in other 

ways. By including this target group, we aimed to minimise cultural bias, ensuring that the original 

intent of the measure was preserved beyond linguistic equivalence (Peña, 2007).  
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The three main phases in study II included seven steps, which are displayed in Table 2, pp. 43-44, 

are described according to Madsen et al., 2021A, (pp. 7-12) in the following sections (pp. 44-45). 

Phase 1 (steps 1–3) included translation and creation of the web-based TCM questionnaire battery. 

The translation of the TCM questionnaire battery was based on forward and backward translation, 

emphasising linguistic accuracy (Brislin & Freimanis, 2001). As this translation method does not 

consider cultural aspects of language (McKenna, 2011), we added elements of the dual-panel 

method (using experts and a “lay” panel), as recommended (McKenna, 2011; Mokkink et al., 2010; 

Regnault & Herdman, 2015). Following McKenna (2011), the developer of the original 

questionnaire, Professor Martin S. Hagger granted permission to translate, culturally adapt and 

validate the TCM in a Danish web-based questionnaire battery. As schoolchildren were not 

sufficiently capable of translating the TCM questionnaire battery, we decided not to include them in 

the translation lay panel, as recommended (Mckenna et al., 2012). Instead, I (the author of this 

thesis) and a group of occupational therapy bachelor students whom I was supervising produced 

two separate translations, which were then synthesised into a linguistically accurate consensus-
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based Danish web-based version named TCM-DK. Subsequently, a bilingual expert in sport and 

exercise psychology who was familiar with the TCM compared the TCM-DK to the original 

English version and made minor edits. At the end of phase 1, a web-based version of the TCM-DK 

was created and divided into a three-part design containing three separate links using Enalyzer 

(2021) according to Time point 1 (week 0), Time point 2 (week 1) and Time point 3 (week 5). 

Phase 2 (steps 4–5) comprised cognitive debriefings and observations. In total, two series of 

cognitive debriefings and observations were completed (Streiner et al., 2015; Terwee et al., 2018). 

While the first series addressed the first version of the Danish web-based TCM-DK, the second 

addressed a second version of the Danish web-based TCM-DK adapted specifically to the program. 

Phase 3 (step 6-7) included analyses of the cognitive debriefing, review, and adaptation components 

and involved finalization of the battery together with experts (Brislin & Freimanis, 2001).  

e) Method study III 

In study III, a five-week prospective design inspired by Hagger and Hamilton (2018) were used.  

Details of the TCM questionnaire used are summarised below and full details can be found in 

Madsen et al. (2021a). The Danish TCM questionnaire battery is available in Appendix C.1-C.3 of 

this thesis. In the absence of actual observations on how teachers support autonomous motivation in 

the class, schoolchildren’s perceived autonomy support by PE teachers were used (Hagger & 

Hamilton, 2018) 

Time 1 (week 0)  

Initially, personal information was collected (i.e., “name, age, gender, teacher and date-of-birth”). 

Hereafter 15 questions related to perceived autonomy support from PE teacher (Hagger et al., 2007) 

(e.g., “I feel that my PE teacher provides me choices and options when doing the 11 for  Health 

activities”), and 8 questions related to the behavioural regulation items from the perceived locus of 

causality scale by Ryan and Connel (1989) (e.g., “I do 11 for Health because I want the PE teacher 

to think I'm a good student”). Autonomous and controlled forms of motivation for in-school 

physical activities were rated on a Likert-scale from 1 (very true) to 4 (not true at all). Perceived 

autonomy support from the PE teacher was rated on a Likert-scale from 1 (strongly disagree) to 7 

(strongly agree).  
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Time 2 (week 1)  

Again, personal information was collected. Afterwards, 16 questions related to perceived locus of 

causality in a leisure-time PA context were rated as in Time 1 and 18 questions related to the theory 

of planned behaviour constructs (Ajzen, 2002). Three questions related to perceived behavioral 

control (e.g., “How much control do you have over doing active sports and/or vigorous physical 

activities in my leisure-time in the next 5 weeks”), and 4 questions related to subjective norms 

(Ajzen, 2002) (e.g., “Most people who are important to me think I should do active sports and/or 

vigorous physical activities during my leisure-time for the next 5 weeks”). Three questions 

addressed intentions for a 5-week PA participation, rated on a Likert-scale from 1 (strongly 

disagree) to 7 (strongly agree) (e.g., “Now we would like to know about your intentions to train 

during your leisure-time in the next 5 weeks outside school hours”). Five questions measured 

attitudes towards PA in leisure-time, which were rated according to a set of 7-point semantic 

differential scales covering boring-interesting, unenjoyable-enjoyable, bad-good, useless-useful, 

and harmful-beneficial. The three questions related to perceived behavioral control addressing 

control over exercise during leisure-time were rated on a Likert-scale from 1 (very little 

control/strongly disagree) to 7 (complete control/strongly agree) (e.g, “How much control do you 

have over doing active sports and/or vigorous physical activities in my leisure-time in the next 5 

weeks”). The four questions related to subjective norms about PA in leisure-time for the next 5 

weeks were rated on a Likert-scale from 1 (strongly disagree) to 7 (strongly agree) (e.g., “Most 

people who are important to me think I should do active sports and/or vigorous physical activities 

during my leisure-time for the next 5 weeks”).  

Time 3 (week 5)  

Once again, personal information was collected. Hereafter, 2 questions related to engagement in 

active sports and/or vigorous PA (Ajzen, 2002) (e.g., “I engaged in vigorous physical activity for 20 

minutes at a time in the past five weeks at the following regularity”), rated on a Likert scale from 1 

(every day) to 6 (almost never). Schoolchildren’s level of PA when participating in the program was 

computed as the mean of the two questions addressing engagement in active sports and/or vigorous 

PA (Ajzen, 2002). 
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f) Participants 

The participants in study I were twenty-two Danish 5th-grade schoolchildren and one female teacher 

from the Capital Region of Copenhagen, Denmark (twelve boys and ten girls, Mage: 11.86 ±). The 

teacher voluntarily signed up and attended the program training course in January 2018” (Madsen et 

al., 2021B, p.5). 

The participants in study II were: “fifteen Danish 5th-grade schoolchildren (nine boys and six girls, 

Mage: 11.65 ±), of whom seven (3 boys and 4 girls) participated in the first series of individual 

cognitive debriefings and observations and eight (6 boys and 2 girls) participated in focus groups in 

the second series of cognitive debriefings and observations” (Madsen et al., 2021A, p. 6). 

Participants in study III were two hundred and seventy-six Danish speaking 5th-grade 

schoolchildren (N = 276, boys, N = 139, girls, N = 137; Mage = 10.44 SD = .35) from different 

schools (N = 3) and classes (N = 7). 

g) Ethical approval of the studies 

The study was approved by the Regional Committees on Health Research Ethics for 

Copenhagen and Southern Denmark (J.no H-16026885). Prior to the beginning of the studies I, the 

schoolchildren’s parents attended information meetings (Madsen, Elbe, et al., 2020) where they 

were informed about “the program” and the studies in which their children would be asked to 

participate. The parents were specifically informed about the research methods and instruments 

being used (study I – using digital photographs and filming; study II – individual and focus group 

interviews; and study III – web-based questionnaires), and written parental consent was obtained. 

Furthermore, the schoolchildren provided their consent when they were informed about these 

procedures initially by their teacher and then by the author of this thesis on the first day of data 

collection. In line with APA ethical principles (2017), a secure university server was used for data 

storage in all three studies. 
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11. Procedure 
In the following section the recruitment and data collection procedures for the three studies included 

in the thesis will be outlined. 

 

 

a) Procedure study I 

Study I was conducted from September 2017 to June 2018. Data collection began with a 6-week 

pilot study in September 2017 and data collection were conducted from March 2017 to June 2018. 

Study I was submitted on 29 April 2021, revised 18 September 2021 and accepted 27 September 

2021 in Scandinavian Journal of Medicine and Science in Sports. Initially in August 2017, an 

appropriate school was chosen with the purpose of conducting a six-week pilot study following the 

teaching of the program. “The main criteria for selecting this particular school were the school’s 

accessibility (closely located geographically), prior teacher contact established during the training 

course, and a general openness about their facilitating implementation of the program (Madsen et 

al., 2021B, p. 5). The pilot study in study I started during the third week of teaching at the chosen 

school and ended after nine weeks of teaching. The use of a shorter period and a more unobtrusive 

observational approach (Kellehear, 2020) was made not to intrude the teaching of the program, but 

to generate ideas about what to be aware of and how to carry out documentation during the 

observational period. Based on this period, we decided to try digital photographs and videos, but 

also used pencil and notebook, to capture what was happening during the teaching period. The pilot 

data derived from the short observational period provided insights into and focus on the basic ideas 
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that were being studied in the school context. More specifically, they led me to realise the need to 

be flexible during PE sessions involving the program, but also that a different approach using only 

pencil and notebook or computer was needed during regular classes. Overall, the observational 

period: “raised awareness of my sharpness and on reflection and documentation during and after the 

observational work (Ronglan, 2015)” (Madsen et al., 2021B, p. 5).  

In January 2018 “another school was chosen based on the same information-oriented case selection 

method known as paradigmatic case selection, which highlighted more general characteristics of the 

school in question (Flyvbjerg, 2006)” (Madsen et al., 2021B, p. 5). This meant that our selection of 

the school was based on creating more general characteristics and descriptions about the schools 

taking part in the program to understand the effects of the intervention. However, in this instance it 

was important to acknowledge that no standard exists for the paradigmatic case because it sets the 

standard (Flyvbjerg, 2006), but due to our extensive testing of schoolchildren and visiting numerous 

school settings in other studies (Madsen, 2020; Madsen, Elbe, et al., 2020; Ryom et al., 2021; 

Ørntoft et al., 2018) we tried to select a case containing prototypical values. “These values were 

identified as being located in a typical Danish suburb, having (school)children with an 

inhomogeneous socioeconomic background, and a teacher without any prior football knowledge 

and coaching experience” (Madsen et al., 2021B, p. 5).  

The observation in study I was carried out over a four-month period from March to June 2018, 

usually over the entire school day (from 8 am to 3 pm) and on two days a week. Days with the 

program teaching were targeted. “The participant observations were conducted in the school 

courtyard, on a grass field near a harbour and on a grass field near a tennis club. The formal 

observation was conducted in the classroom and in the hallway in front of the classroom” (Madsen 

et al., 2021B, p. 5). We “decided to film and photograph observations at the football field using a 

cell phone” (Madsen et al., 2021B, p. 5). After each day of observation, I reviewed, described and 

transcribed data linguistically to a computer. “After transferring the data to a secure university 

server in line with the APA ethical principles (2017), all material was deleted from the cell phone. 

In total, 108 photographs and around 3 h of videos were filmed. The videos were distributed on 87 

video clips with an average duration of 2 min 1 s” (Madsen et al., 2021B, p. 5).  

  



50 
 

b) Procedure study II 

Study II was conducted from April to June, 2018 at two schools in Copenhagen and in the northern 

part of Zealand, Denmark. Study II was submitted on 12 May 2021 and accepted 5 September 2021 

in Cogent Education. Study II both consisted of a series of cognitive debriefings and observations 

following a three-part design with three time-points (Time 1, Time 2 and Time 3). The first series of 

cognitive debriefings and observations were conducted individually with schoolchildren (4 boys 

and 4 girls) in a school in Copenhagen by a group of bachelor students, with myself acting as the 

supervisor. The debriefings and observations were held in a familiar classroom setting in which two 

groups of schoolchildren were placed in a corner of the classroom together with a bachelor student, 

while one bachelor student took an observational role in the middle of the classroom. When 

conducting the interviews, the bachelor students used an interview guide based on a model for 

cognitive debriefing (see Appendix B), according to which the two groups of schoolchildren would 

answer the TCM questionnaire battery on a tablet while answering a range of probing questions 

(García, 2011). I chose the school location and familiar classroom setting for the bachelor students 

because it was topic-relevant and neutral while also providing room for social exchanges before, 

during and after the cognitive debriefings and observations (Halkier, 2010). Initially, the bachelor 

students who conducted the first series of cognitive debriefings and observations provided the 

schoolchildren with a short introduction to the TCM questionnaire battery and asked aligned 

probing questions, such as: “Were there any questions you could not understand?” “Can you repeat 

the question in your own words?” “Was it easy or hard for you to answer the questions?” “Were 

you able to find your answer among the response choices?”. The bachelor students were also 

instructed by me to ask spontaneous probing questions about the observations on the tablet. The 

schoolchildren clarified the spontaneous probing questions by pointing to the screen and elaborating 

on problems with the design of the web-based questionnaire, response categories and/or specific 

wording for the schoolchildren. To increase the reliability of the translation process, the interviews 

were recorded, and observations were described and transcribed verbatim by the bachelor students 

after each cognitive debriefing and observation following the three-part design (Time 1, Time 2 and 

Time 3). Subsequently, I read the descriptions and transcriptions and held a cognitive debriefing 

with the bachelor students to clarify and discuss the content and use of the interview guide. Based 

on the first series of cognitive debriefings and observations, I made adjustments and adapted the 

program to Time 1 of the three-part design. 
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I conducted the second series of cognitive debriefings and observations in focus 

groups with another set of schoolchildren, following the teaching of the program at a school in the 

northern part of Zealand. In the focus groups the schoolchildren used a combination of school 

laptops and private smartphones. For the laptop users, the questionnaire link was provided via the 

children’s school e-mail account, and for the smartphone users the link was provided via a QR code. 

As with the first series of debriefings and observations conducted by the bachelor students with 

myself acting as the supervisor, I chose to hold the cognitive debriefings in a familiar classroom 

next to the children’s regular classroom and to use the same interview guide based on a model for 

cognitive debriefing.  

Phase 3 (step 6) comprised analyses of the cognitive debriefings, review and 

adaptation components. In order to ensure consistency, I analysed the data qualitatively and 

chronologically using a top-down approach, with particular emphasis on comprehensibility, 

following the two series of cognitive interviews and observations. In the analysis I used a 

triangulation of Braun and Clarke’s (2006) TA and Conrad and Blair’s (1996) response problem 

matrix (RPM). The TA was used more deductively and analytically than in study I, which involved 

relating all data to specific equivalences (i.e. conceptual, item, semantic and operational) and 

extracting them to provide the unit of analysis (Fereday & Muir-Cochrane, 2006). To confirm 

equivalences, I used the RPM to identify the magnitude of the problem’s effect on response data 

(i.e. prominent, minor, lexical, inclusion/exclusion, temporal, logical and computational) (Conrad & 

Blair, 1996). The RPM can be described as a classification of possible response problems that may 

occur with questionnaire completion and can be considered somewhat stricter than the TA, as it can 

help specify problems and promote solutions (Conrad & Blair, 1996). A prominent problem was 

when the children did not understand the content of the question or had insufficient information to 

answer, while a minor problem was when the children had to re-read the question several times 

and/or asked for help from the interviewers but managed to provide a meaningful response. The 

responses to the TCM questionnaire battery in the second series were also analysed using 

descriptive statistics with frequencies and percentages (please see Appendix A). This was done to 

provide insight into which questions were answered using the full response scale. If there were 

questions with one response option overly favoured, these were then considered later together with 

all qualitative evidence. Based on these data, it was later decided whether questions or response 

scales needed revision. 
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Phase 3 (step 7) comprised finalisation of the TCM questionnaire battery together with 

experts. First, in order to ensure content validity a bilingual expert in sport and exercise psychology 

carried out a review and comparison to check whether the second version of the Danish web-based 

TCM-DK adapted to the program matched the original English version. Second, the Danish web-

based TCM-DK adapted to the program was back-translated to the original English language 

(Brislin & Freimanis, 2001) and approved by two experts in sport psychology familiar with the 

theoretical framework behind the TCM. 

c) Procedure study III 

Study III were conducted from August 2019 to December 2021, with a small pilot study in 

June 2019 involving schoolchildren from study I (twelve boys and ten girls, Mage: 11.86 ±). Study 

III were on 24 May 2022 and revised on 29 July 2022 to Scandinavian Journal of Medicine and 

Science in Sports. The questionnaire battery developed in study II were used in study III and data 

were collected from August 2019 to December 2019. Inspired by Hagger and Hamilton (2018) 

using a five-week prospective design in secondary school students, the participants completed the 

psychological measures after being introduced to the program (Time 1), after completing week 1 

(Time 2), and again after completing week 5 of the intervention (Time 3). Schoolteachers 

voluntarily enrolled and participated in the program’s teaching courses, which were geographically 

spread across the three largest cities in Denmark (Copenhagen, Aarhus, and Odense). For study III, 

schoolteachers (6 males and 3 females) from nine different schools located in Copenhagen 

voluntarily signed up via DBU and participated in the program’s teaching course in Copenhagen, 

Denmark in August 2019. After completing the two courses, seven out of nine schools agreed to 

participate in study III. Thereafter, information meetings were scheduled at the schools to inform 

them about the study and to obtain informed consent from the schoolchildren’s parents. After the 

information meetings, the teachers were contacted to schedule the data collection. During data 

collection, from September-December, 2019, schoolchildren were informed by the researchers that 

responses reflected their opinions regarding the program, that their responses may be different from 

those of other children, and that there were no correct or incorrect answers. The questionnaires were 

distributed using the questionnaire tool Enalyzer (2021). Questionnaires were completed and 

matched solely by the author of this thesis using names, date-of-birth, and school affiliation.  
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12. Analysis 
Thematic analysis (TA) is a method for identifying and reporting patterns (themes) within data. 

TA was used in study I and II and can be considered an umbrella term for a set of approaches which 

can potentially provide a rich and detailed yet complex account of data (Braun & Clarke, 2006). 

Hence, Boyatzis (1998) characterises it not as a specific method but as a tool for use across different 

methods. One of the advantages of TA is its flexibility and theoretical freedom, allowing it to be 

applied across a range of theoretical and epistemological approaches. This aspect made it suitable 

for study I and II because our framework varied in that it consisted of multiple theoretical 

frameworks (SDT, ecological description of the school environment, autonomy-supporting teaching 

etc) and a data corpus combining several data sources (digital photographs and filming, 

observations, informal interviews, individual interviews and cognitive debriefing interviews) to 

produce the data set. The use of TA and the flexibility of this method also captured our different 

theoretical position, values and decisions. This is important because the decisions made are 

subjective, as these are made by the researcher throughout the analysis, which a good TA will help 

make transparent.  

In study I and II we followed Braun and Clarke’s (2006) six phases with the notion of 

contemplating the process as being recursive, moving back and forth as needed throughout the 

phases (please see Table 3, p. 55). 

In study III, a quantitative approach was applied when analysing the results, which will be 

described more specifically within this section. Quantitative frequentist approaches primarily focus 

on planning of experiments – such as the program – with an appropriate sample size (Madsen, Elbe, 

et al., 2020). However, a typical design problem when planning studies using a frequentist approach 

would be choosing the sample size N so that the expected loss of observations is less than some 

prespecified limit of lost observations. In a frequentist paradigm, it is therefore recommended 

making a “best guess” for the intercept of the line (θ0) and the slope of the line (θ1), and then 

choosing an N1. This can be done using an online sample size calculator in which study design, 

anticipated incidence and Type I/II2 error rate can be chosen. However, this is not possible for all 

θs, as one rarely believes particularly strongly in a particular value of θ0; hence it can be suitable to 

 
1 The intercept (θ0) is the value where the line crosses the y-axis and the slope (θ1) indicates how much one unit change 

in x changes the value in y. Altman, D. G. (1991). Practical statistics for medical research. Chapman & Hall/CRC.  
2 Type 1 error is defined as rejecting the null hypothesis when it is in fact true, and Type II error is obtaining a non-

significant result when the null hypothesis is not true (Altman, 1991). 
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bring prior knowledge of θ into play (Bayarri & Berger, 2004)3. Normally an upper bound for the 

distribution is chosen and the needed N is estimated when calculating the necessary sample size for 

a study to have a high probability of finding effect of a given magnitude. An assumption within the 

frequentist approach is that there is one true population parameter that is fixed but unknown 

(Stenling et al., 2015). This is important when using P to make a decision to consider whether a 

statistically significant effect is real, and conversely that a non-significant result indicates that there 

is no effect. However, due to the outbreak of COVID-19 it was not possible to include an 

appropriate sample size in study III. Therefore, structural equation modelling (SEM) was applied. 

 
3 The Greek letter theta, θ, is commonly given to a parameter of general probability distribution which is used to 

calculate the theoretical probability of different values occurring, and is thus a theoretical equivalent of an empirical 

relative frequency distribution. All probability distributions in frequentist statistics are described by one or more 

parameters such as mean and standard deviation. Altman, D. G. (1991). Practical statistics for medical research. 

Chapman & Hall/CRC.  



55 
 

a)  Analysis study I and II 

 

The first phase of the TA analysis used in study I and II started during the data collection, when I 

transcribed the data linguistically on the computer. During this early stage of the analysis, I 

immersed myself in the data to become familiar with the breadth of the content and develop a more 

thorough understanding. After transcription, I began by reading the written documents (i.e. 

descriptions of observations and cognitive debriefing interviews). During this process, I made brief 

notes for future coding. Examples of these codes in study I were: “kids are having fun”, “cheering” 

and “high-fives”. After this phase, the written data were transferred to NVivo (1999) and the 

schoolchildren’s names were pseudonymised. I organised the data chronologically by time, 

beginning with the first day of observation and cognitive debriefing. 
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In the second phase of the analysis, involving the production of initial codes, I became familiar with 

the data and got an idea of what they comprised and what was interesting about them. The initial 

coding refers to basic elements and identifies a feature of the data that appeared interesting and 

could be assessed in a meaningful way by the authors. I therefore worked systematically through 

my data using NVivo (1999), initially identifying codes and matching them up with data extracts 

that demonstrated the respective codes. An example of this is “smiles and laughs”, which later 

became a sub-theme in study I and can be seen in phase 2 of Table 4, p. 63 (Madsen et al., 2021B, 

p. 6)”.  

In the third phase, when all data were coded and collated, I ended up with a long list of several 

codes such as “having fun”, “loving football”, “feeling excited”, “difficult to understand”, “love to 

dribble” etc. These codes and coded data extracts were sorted into potential themes such as 

“enjoyment”, “layout is important” and “football language and rhetoric”. To help my 

understanding, I used a visual representation in the form of a mind map to sort the different codes 

into themes using NVivo (1999). Some of the codes went on to form candidate themes, others went 

on to form sub-themes, and yet others did not seem to belong anywhere and were sorted as possible 

discharged themes. 
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In phase four, I had more revised themes, but it was not yet completely clear to me or my co-

authors which were candidate themes and sub-themes, and which did not have enough data to 

support them. I therefore began reading, considering and discussing the themes with my co-authors 

following the overall story of the analysis and the aim of the studies. In this phase, I repeatedly 

worked and collaborated with my co-authors on identifying a clear and identifiable distinction 

between the themes, while my data cohered meaningfully in between. First, I read all the collated 

extracts for each theme in both studies and considered whether the candidate theme formed a 

coherent pattern. This was a challenging task which kept developing as phase four progressed and 

my refinement of themes developed. After completing the first level, I began a similar process with 

the entire data sets. I did this to resolve how accurately my thematic map reflected the meanings 

evident in the data sets. For my working process, this meant repeating reading notes and watching 

photographs and videos to assess what counted as an accurate representation. In this process, I also 

coded additional data such as “positive and negative ways of using football language” and “using 

different divices”. As this process could have gone on forever, I carefully discussed my candidate 

themes and sub-themes with my co-authors. In the end, I had a good idea of the themes, how they 

fitted together and my overall story regarding my data.  

In phase five, I worked on defining and refining my themes. In collaboration with my co-authors, I 

identified the essence of each theme and further determined what aspect of the data each theme 

captured. Again, I used NVivo (1999) to go back to the collated data extracts for each theme while 

starting to write an accompanying narrative with clear names and definitions for each theme to 

identify what was interesting about them. Thus, the themes were analysed, defined and refined 

following the essence of each theme by identifying what was interesting and why. For each theme, I 

began writing a detailed analysis identifying a story to tell concerning my research questions and, in 

relation to my ecological description, focusing exclusively on the school domain and teaching in 

study I and the content validity (i.e., relevance, comprehensiveness, and comprehensibility) and the 

specific equivalences (i.e., conceptual, item, semantic, and operational equivalences) in study II. 

This process helped bring structure to my rather large and complex themes, but also ensured I did 

not have too much overlap between them. In the end, I was able to clearly define what each theme 

was about, and I was able to succinctly describe their scope and content, both writing them up and 

also discussing them with co-authors and colleagues in Leipzig, Germany. This process supported 

my refinement process and helped me start thinking about the names for my themes in my final 

analysis in both studies.    
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In phase six, I had a set of five fully worked-out themes (for an overview please see Table 4, p. 63 

(Madsen et al., 2021b, p. 7) and Table 5, p. 67 (Madsen et al., 2021a, p. 13) within the result 

section). The worked-out themes included a compelling narrative of each theme which went beyond 

a merely descriptive level. The purpose of this narrative was to convince the reader of this thesis of 

the merit and validity of the analysis, but also to aid contemplation of the results of this studies. 

b) Analysis study III 

SEM can be described as a large set of techniques based on the general linear model, and it can be a 

valuable addition to an analysis toolkit. Two applications within SEM are very common- the 

confirmatory factor analysis (CFA) and path analysis. CFA is used to estimate the structure of an 

instrument, verifying how well the measured variables represent a given construct (Hoyle, 2012). 

Whereas path analysis involves testing theoretically or empirically determined patterns of 

relationship among a set of variables. SEM allow a set of relations between one or more 

independent variables, either continuous or discrete, and one or more dependent variables to be 

examined (Ullman & Bentler, 2012). SEM is useful in theoretical research that 1) includes the 

relationship between constructs and 2) describes the relationship (θ) between the construct and 

measures (Edwards & Bagozzi, 2000). One benefit of SEM is that you can simultaneously assess 

the measurement model (relationship between constructs and measures) and the path model 

(relationship between the constructs) to test theoretical relationships. Several conventions are used 

in developing SEM diagrams. Measured variables, also called observed variables, indicators or 

manifest variables are presented by squares or rectangles, which can be seen in Figure 6, p. 74, 

whereas factors or latent variables are usually represented by circles or ovals in path diagrams 

(Ullman & Bentler, 2012). The relationships between variables are indicated by lines, where the 

lack of a line connecting variables implies that no direct relationship has been hypothesised. A line 

with one arrow represents a hypothesised direct relationship between two variables, and the variable 

with the arrow pointing to it is the dependent variable (Ullman & Bentler, 2012). In SEM a direct 

effect describes the relationship linking two constructs with a single arrow, whereas an indirect 

effect involves a sequence of two or more direct effects (Hair et al., 2021, p. 140). When using 

SEM to investigate behavioral changes in PA interventions such as the program it is important to 

understand that SDT and theory of planned behaviour constructs are well investigated but also 

dominant frameworks for mediation within the PA domain (Rhodes & Pfaeffli, 2010). Mediators 

are defined as the intermediary variables in the causal process between intervention and the 

behaviour change effect (Baron & Kenny, 1986; MacKinnon et al., 2007). These mediators can help 
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us to understand ‘why’ or ‘why not’ a PA intervention such as “the program” may have worked 

(Baranowski et al., 1998). As such mediation is achieved with evidence of a significant and 

substantive product-of-coefficient estimate (known as the ‘ab effect’) wherein the independent 

variable (the intervention = the program) has its effect on the outcome (e.g., change in PA 

intentions) via the mediator (Cerin & MacKinnon, 2009; MacKinnon et al., 2002). A recent meta-

analysis with the purpose of evaluate the state of PA interventions that included proposed mediators 

of behavior change showed that PA interventions were significantly linked to changes in behavioral 

changes in theoretical variables, and interventions have proven capable of making changes to key 

variables in SDT and theory of planned behaviour (Rhodes et al., 2021). 

Given the evidence supporting the TCM (Hagger & Chatzisarantis, 2012, 2016) researchers can 

make comparison when applying the model in other contexts. Traditionally a "frequentist approach” 

has been used to test effects in a proposed model. In a “frequentist approach” it is recommended to 

make a “best guess” for the intercept of the line (θ) and the slope of the line (θ), and then choosing 

an N4 (Altman, 1991). However, this is not possible for all θs, as one rarely believes particularly 

strongly in a particular value of θ0; hence it can be suitable to bring prior knowledge of θ into play 

(Bayarri & Berger, 2004)5. Normally an upper bound for the distribution is chosen and the needed N 

is estimated when calculating the necessary sample size for a study to have a high probability of 

finding effect of a given magnitude. An assumption within the frequentist approach is that there is 

one true population parameter that is fixed but unknown (Stenling et al., 2015). This is important 

when using P to make a decision to consider whether a statistically significant effect is real, and 

conversely that a non-significant results indicates that there is no effect. The adoption of a 

“Bayesian approach” to analyse data from new tests allows researchers to incorporate such existing 

evidence into their analyses and, in doing so, provide more precise estimates in model tests (van de 

Schoot & Depaoli, 2014). Therefore, we aimed to adopt a Bayesian path analysis to incorporate 

existing knowledge on the pattern of effects among the constructs within the TCM into a test of the 

model in the context of PE.  

 
4 The intercept (θ0) is the value where the line crosses the y-axis and the slope (θ1) indicates how much one unit 
change in x changes the value in y ibid.. 
5 The Greek letter theta, θ, is commonly given to a parameter of general probability distribution which is used to 
calculate the theoretical probability of different values occurring, and is thus a theoretical equivalent of an empirical 
relative frequency distribution. All probability distributions in frequentist statistics are described by one or more 
parameters such as mean and standard deviation ibid. 
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Data analysis in study III was specifically performed using a combination of SPSS version 27.0 

(IBM Corp., Armonk, NY, USA), SPSS AMOS Version 28.0 (IBM Corp., Armonk, NY, USA) and 

Mplus software (version 8.0). Regarding treatment of missing data, 19 out of 276 participants did 

not complete Time 1, 111 did not complete Time 2, while 147 did not complete Time 3. The 

primary reason for not completing the questionnaire battery was poor coordination with the schools 

and teachers, and absent schoolchildren at the time of the questionnaire completion. In order to use 

all available information to estimate the model full information maximum likelihood (FIML) was 

used to handle missing data (Enders, 2010). 

The schoolchildren’s level of PA when participating in the program was computed as the mean of 

two questions addressing engagement in active sports and/or vigorous PA (Ajzen, 2002), with lower 

levels indicating higher engagement. Inspired by Hagger and Hamilton (2018), and in order to keep 

the number of psychological variables manageable, we chose to reduce the behavioural regulation 

items from the perceived locus of causality measures into two separate autonomous and controlled 

motivation variables for each context (in school and out-of-school). All other psychological 

variables were computed from the mean of the scale pertaining to each construct (Hagger & 

Hamilton, 2018). 

Initially, data were checked for normality and outliers using SPSS statistics, version 25. Since this 

study had a relatively small sample size, determining the distribution of all variables was crucial for 

choosing an appropriate statistical method. Therefore, a Shapiro-Wilk test was used to test whether 

the data were normally distributed and revealed that six variables were normally distributed 

(perceived autonomy support, controlled motivation in school and out-of-school, attitude, SN, and 

PBC). Three variables had negative skewness greater than one (Autonomous motivation in school: 

W = .88, p = <.001, intentions: W = .83, p = <.001, and autonomous motivation out-of-school: W = 

.91, p = <.001), indicating higher scores within autonomous motivation in school (Time 1), 

intentions (Time 2), and autonomous motivation out-of-school (Time 2). Finally, one variable 

revealed a positive skewness greater than one (amount of past PA behavior: W = 89, p = <.001), 

indicating higher scores in perceived amount of PA behavior (Time 3). Hereafter, the descriptive 

statistics were calculated, then a correlation analysis was conducted among the study variables, and 

finally a path analysis of the predicted direct and indirect relationship hypothesized in the TCM was 

performed. The hypothesized relations among the variables in the TCM (summarised in Table 8, p. 

73) were tested using maximum likelihood estimation; a combination of flat (i.e., considering the 

variables based on prior distributions (Smid et al., 2020)) and informative priors (i.e., obtaining 
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priors from previous research (Macchioli‐Grande et al., 2020)) based on previous research (Hagger 

& Chatzisarantis, 2016) were incorporated into the predicted model. Prior effects sizes (β) and 

variance values (σ) were included for the intention - behavior (β = 0.304, σ = 0.018), perceived 

behavioral control (PBC) – behavior (β = 0.123, σ = 0.016), attitude–intention (β = 0.245, σ = 

0.014), subjective norm (SN) – intention (β = 0.051, σ = 0.011) perceived behavioral control–

intention (β = 0.357, σ = 0.013), out-of-school autonomous motivation–attitude (β = 0.505, σ = 

0.013), out-of-school autonomous motivation–perceived behavioral control (β = 0.473, σ = 0.015), 

in-school autonomous motivation–out-of-school autonomous motivation (β = 0.444, σ = 0.014), and 

perceived autonomy support–in-school autonomous motivation (β = 0.399, σ = 0.014) hypothesized 

paths. Flat priors were used for the remaining hypothesized paths (Carlin & Louis, 2000).  

Finally, the hypothesized relations among the variables in the TCM were tested in a path analysis 

(with manifest variables) using Mplus software (version 8.0). The analysis was performed with the 

robust maximum likelihood estimator.  

Traditional conventional fit indices (Sivo et al., 2006) were used to assess goodness of model fit, 

including chi-square (χ2), the comparative fit index (CFI) (Kline, 2016)6, Tucker-Lewis index (TLI) 

(Cai et al., 2021)7, root mean square error of approximation (RMSEA) (Mulaik, 2009)8, and 

standardized root mean square residual (SRMR) (i.e., χ2: p > .05, CFI ≥ .90, TLI ≥ .95, RMSEA < 

.08, SRMR ≤ 0.05) (Shi et al., 2018)9. For all specified parameters standardized regression 

coefficients were calculated together with a p-value. A p-value <.05 was considered to indicate a 

statistically significant effect. We inspected non-symmetric bootstrap confidence intervals (CI) to 

 
6 The CFI is an index of goodness-of-fit ranging from 0 to 1 and quantifies the proportional improvement in structural 

equation model fit over a “null” model. The CFI is less influenced by sample size. Kline, R. B. (2016). Principles and 

practice of structural equation modeling (4th ed.). Guilford.   
7 The Tucker-Lewis index (TLI) is an incremental fit index widely used in linear mean and covariance structure 

modelling. Cai, L., Chung, S. W., & Lee, T. (2021). Incremental Model Fit Assessment in the Case of Categorical Data: 

Tucker–Lewis Index for Item Response Theory Modeling. Prevention Science. https://doi.org/10.1007/s11121-021-

01253-4   
8 The RMSEA produces values ranging from 0 to 1 and reflects poorer fit as its values increase (i.e. values closer to 

zero reflect a lack of “poor fit”. The computation of RMSEA’s denominator includes both sample size and model df. 

RMSEA tends to reward complex models with high df estimated with large samples. Yet it also tends to penalise 

simpler structural equation models estimated with fewer variables analysed at smaller sample sizes. Mulaik, S. A. 

(2009). Linear causal modeling with structural equations. Chapman and Hall/CRC.   
9 The standardised root mean squared residual (SRMR) can be interpreted as the average standardised residual 

covariance and can be used to provide a statistical test of close fit. It is an attractive alternative to using the RMSEA. 

Shi, D., Maydeu-Olivares, A., & DiStefano, C. (2018). The Relationship Between the Standardized Root Mean Square 

Residual and Model Misspecification in Factor Analysis Models. Multivariate Behavioral Research, 53(5), 676-694. 

https://doi.org/10.1080/00273171.2018.1476221   
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assess indirect effects. We considered the indirect effect to be statistically significant if the 95% CI 

did not include zero. 

13. Results  

a) Results study I 

The results presented for study I within this result section (pp: 62-66) are published by 

Madsen et al. (2021b) (pp. 7-9) and are presented in accordance with this publication. 

The results from study I revealed that the implementation facilitation showed high adherence to “the 

program”, as all lessons described in Table 1, p. 20: “The program” took place and all 

schoolchildren participated and rarely missed class. The main reasons for the high adherence were 

the motivational style of teaching and the fact that most of the schoolchildren seemed to enjoy “the 

program”. Nevertheless, there were challenges during the implementation. One challenge was the 

need to familiarise the schoolchildren with the games and drills within the concept, which led to 

frustrations on the part of some boys who were already active football players at the beginning of 

the 11 weeks of teaching. Also, a previously existing clique of football-playing boys who 

occasionally focused only on results rather than success and enjoyment was sometimes experienced 

as challenging by the teacher and the other children. This competitiveness was at times found to 

build barriers to other schoolchildren without football experience, potentially leading to a more 

controlled form of motivation. In total, five themes and several accompanying sub-themes were 

identified, which can be found in Table 5, p. 62.  

The school was in a typical Copenhagen suburb and had limited number of schoolchildren in each 

class at the time of the study. Most schoolchildren came from well educated parents, living close by 

the school. A few of the schoolchildren within the class were divorced children, dividing time 

between one parent living close by the school and another parent living in another municipality. 

Most children played with each other during after school hours and the social bond within the class 

genuinely seemed strong. 

The school did not have appropriate facilities for regular football. The school had access to a school 

courtyard, which were used in recess by all the schoolchildren at the school. This area was next to a 

cemetery, with big trees surrounding it, making it far from ideal for regular football. The teacher 

was able to change the scenery during teaching and re-schedule her lessons to a big grass field near 

the harbour and/or to a big grass area near a tennis club. However, only the area near the tennis club 
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had regular football goals. The school hours began at 8.15 and usually ended around 2.15. The 

schoolchildren were genially good at being on time and behaving in accordance with social norms 

when collaboration with classmates during school tasks, yet a few children found it challenging to 

follow these principles or customs (e.g., being on time, sitting still and concentrating when 

attending class etc). The teachers had a uniform way of dealing with these challenges as the 

children were always greeted welcome or corrected in a positive manner despite being late or 

loosing concentration.  

 

1) Environmental and organisational factors impacting the implementation  

The first theme we identified referred to the macro level in the ecological model and the 

environmental and organisational impact (see Fig. 1: “Explanatory working model adapted from 

Henriksen, Stambulova and Roessler (2010)”). At this level, we found that the school environment 

had a profound impact on the implementation facilitation of “the program”, as the concept required 

the teacher’s head teacher and colleagues to be flexible in adjusting classes and subjects to fit “the 

program” into the school curriculum. “The program” teacher received structural support from the 

head teacher and her colleagues, who endorsed the implementation facilitation of “the program”. 

However, we found it was an ongoing challenge to fit “the program” into a strict school timetable, 
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which allowed little flexibility to take time from regular subjects such as maths or science. At a 

physical level, we found that the school did not have access to a regular football pitch, which meant 

the teacher was obliged to use other possible areas. This meant that the concept was taught, 

wherever possible, in the areas surrounding the school, such as in the school courtyard, on a grass 

field near a harbour and on a grass field near a tennis club. These alternative locations were also 

used for outdoor information lessons related to the ‘Play fair’ sessions. The school courtyard had 

trees and small areas of grass, but because a lot of people used the courtyard it could best be 

described as a big dirt area where the grass was worn away, making it far from ideal for football. 

Nevertheless, we found that the schoolchildren still enjoyed “the program”, despite being taught in 

all sorts of locations, having to retrieve the ball from beneath bushes or being stung by nettles. 

2) Familiarisation with the concept for the teacher and schoolchildren 

In respect of the micro level of the explanatory working model adapted from Henriksen, 

Stambulova and Roessler (2010), which can be seen in Figure 1, the implementation facilitation of 

“the program” required preparation and familiarity before the teacher and schoolchildren could 

utilise the concept. It took quite a few weeks and repetitions before they became familiar with the 

games and drills and the teacher was able to provide a rationale for the activities. Our analysis 

revealed that this period was especially challenging for some of the boys with previous football 

experience. At times, these boys found it frustrating committing to and accepting an unknown game 

format, which was experienced differently to playing football with two goals in a regular football 

club setting and/or playing with friends during leisure-time. This became clear to us in the first 

week of teaching, when some boys autonomously chose to combine the instructions from “the 

program” aimed at a high level of PA and continuing the game when scoring with also utilising a 

football-specific behaviour that involved keeping score and winning. For one of the boys, Willie, 

these impulsive choices of some classmates led to feelings of confusion and frustration, and 

ultimately to an outburst of anger demonstrated by a sudden willingness to tackle an opponent 

aggressively. However, such challenges were often overcome by the teacher, as she was able to 

interact and provide feedback drawing on her increasing familiarity with the concept. This 

familiarity, derived from the training course and previous teaching and game experiences, gradually 

made her competent and capable of referring to and explaining how games and drills were supposed 

to be performed. 
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3) Previous clique formation 

In respect of the micro level of the explanatory working model, another theme refers to a previous 

clique formation affecting the implementation facilitation of “the program”. We found that a group 

of seven boys had formed a clique, uniting around an autonomous eagerness to organise and play 

football whenever possible. For these boys, football had personal meaning and involved an 

emotional commitment, and they were experiencing a sense of autonomy, seemingly with a reduced 

sense that the teacher was controlling their behaviour despite being in a school setting. The impact 

of the values espoused by the football clique, and football in general, was also evident elsewhere, as 

we found a familiarity among all schoolchildren with a football-specific communication culture 

using certain verbal and body football language. This language was used both positively and 

negatively, sometimes at the same time. When used positively, it mostly revolved around 

spontaneous praising in different ways and showed that the clique was supporting a relatedness 

around football, as they often took account of other schoolchildren who were not part of the clique. 

We found examples of the football clique adjusting passes, shots and tackles based on an awareness 

of whether other children were competent at football or not. However, the football language was 

also used negatively, and we also found that members of the clique played hard and rough against 

other boys within the clique and were highly competitive, focusing on picking the best possible 

team to win. Occasionally these behaviours built barriers to schoolchildren outside the clique, with 

some children labelled as having inferior football skills. An example of this was observed in a 

situation involving four schoolchildren named Simone, Bernard, Sean and Morris. In this situation, 

Simone remained unpicked for a team and Bernard, Sean and Morris, members of the clique, were 

discussing which team should pick her:  

Bernard: “Morris and Sean, you have to pick Simone for your team!” 

Morris: “No, we won’t.” 

This type of behaviour by the three boys sometimes made children outside the clique feel reluctant 

about the game. Particularly hectic football situations led to more negative experiences, as the 

football language at times became clearly confrontational and unpleasant. Another situation was 

observed where a boy named Mohammed shouted and looked angrily at a girl named Sallie during a 

game: “If we don’t pass the ball to each another, we’re not going to be able to score!”. Sallie was 

not able to understand the meaning of Mohammed’s instructions and felt somewhat shocked by his 
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harsh line of language. She reacted by withdrawing on the field for some minutes, though she was 

eventually encouraged by other classmates to resume the game. 

4) The central role of the teacher 

Another theme also relating to the micro level of the ecological model was the central role of the 

teacher. The teacher was found to demonstrate a motivational style of teaching, accompanied by 

understanding and support, which stimulated the children’s experience of enjoyment and interest 

both within the class and during “the program”. This behaviour was highly visible during “the 

program” sessions and often resulted in the schoolchildren smiling, laughing, showing excitement 

and giving high-fives. Examples of this were observed when the teacher enthusiastically 

encouraged the children to support each other during games and drills. On one occasion, this 

encouraging behaviour led to Willie unexpectedly shouting: “Great job, Sallie!” and, on another 

occasion, to Sean suddenly giving Morris a high-five and saying: “This is fantastic, Morris! You’re 

really giving it all you’ve got on the pitch. I love it!” 

The central role of the teacher also explains why we found high adherence to “the program” despite 

several children not having any prior experience of football. 

5) The importance of how praise partners are allocated 

The last theme we identified, again relating to the micro level of the explanatory working model, 

was the importance of how the praise partners within “the program” were allocated. We found that 

the teacher used the praise partner concept in a creative and neutral manner when pairing off the 

schoolchildren, e.g., when she assigned praise partners based on children having the same colour 

shoelaces, number of times doing leisure-time activities per week or number of siblings. This 

creative and neutral approach defined the schoolchildren in a different way, regardless of football 

skills or school performance, and helped them regroup or find new social constellations. 

Consequently, praising became integrated within the class, as the children spontaneously began 

praising each other’s skills more frequently. We found that this led to a supportive milieu, since 

every child had a praise partner keeping an eye on them and supporting their basic psychological 

needs of competence and relatedness. 
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b) Results study II 

The results from study II (pp: 66-71) are published by Madsen et al. (2021a) (pp. 12-16) and are 

presented in accordance with this publication.   

In study II we identified the following four themes, which can be seen in Table 7: 1) considerations 

to be taken into account in creating the web-based questionnaire battery; 2) adjustments needed 

when translating the questionnaire battery; 3) required personal information; and 4) response 

categories. 

 

 

The RPM taxonomy, summarised on the following page, showed that most questions were 

understood as intended or only resulted in minor problems. However, we identified prominent 

problems with the introductory text for all three parts of the TCM questionnaire battery. 

Furthermore, we identified problems in 23 out of 57 questions; one prominent problem and 22 

minor problems. In addition, we identified prominent problems in all questions that asked for the 

children’s personal information. Further prominent problems were identified in the first two parts of 

the questionnaire battery (computational and temporal) with regard to the questions’ response 

categories. 
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1) Considerations to be taken into account in creating the web-based questionnaire battery 

The first theme referred to operational equivalence. Across the two rounds of cognitive debriefings 

and observations, we found the web-based TCM questionnaire battery to be a suitable tool for the 

targeted group of Danish schoolchildren. We discovered that the applied questionnaire program 

Enalyzer, shown in Figure 3, was easy to use and that electronic devices such as tablets, laptops and 

smartphones were widely available in a Danish school context. 

During both rounds of cognitive interviews, the bachelor students and I observed that most of the 

children were focused on answering the questions as quickly as possible. To increase their 

concentration, we discussed the situation and found it beneficial to assign the self-report 

questionnaire as schoolwork, and for the second round of cognitive interviews and observations I 

programmed the survey in such a manner that the children were required to reply to each question 

before advancing to the next question. The first round of cognitive interviews and observations 

showed that the children did not read and/or were not able to remember the common stems for the 

questions (i.e. “the part of the survey question that presents the issue about which the question is 

asking or the instruction”, (Lavrakas, (2008)). For the second round of cognitive debriefings and 

observations, I therefore chose to present all common stems as single statements before each 

question (see Figure. 5, picture 1). This meant that the survey was programmed in such a way that 

the question was repeated before every single question and not just presented at the beginning of the 

scale. 
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2) Adjustments when translating the questionnaire battery 

The second theme referred to conceptual, item and semantic equivalence. A common finding across 

the two rounds of cognitive debriefings and observations was that most of the questions were easy 

to understand, especially when referring to “the program” in the second round of cognitive 

interviews. However, during the first round of cognitive interviews and observations, the children 

seemed somewhat reluctant to elaborate on their interpretation and understanding of the questions 

in front of the bachelor students. Minor lexical and inclusion/exclusion problems were found in 

most questions in this first round. It was also found that it was necessary to provide a targeted 

description – highlighting that the PE session was the area of interest when introducing the 

questionnaire battery. During the first round, the bachelor students did not explicitly refer to “the 

program”. One example was when the children told the students afterwards that they felt understood 

by their PE teacher but, when the students asked them for more details, they referred to situations 

during their maths instruction. When I discussed these challenges with the bachelor students during 

the cognitive debriefing after their interviews, I realized that the PE teacher was also the children’s 

maths teacher, making the children’s replies less specific to PE sessions. The intended focus of the 

question concerned, however, was exclusively the PE session. I therefore decided to adjust these 

points after the first round of cognitive interviews and observations. Consequently, these problems 

did not occur during the second round, which underlines that targeted description of specific PE 

elements was needed to fully capture the intended content of the questions. Furthermore, the 

analysis revealed that specific wording had to be changed or added to address semantic and item 

equivalence and capture the original intent of the questions beyond linguistic equivalence. An 

example of this was found during the second round of cognitive interviews and observations when 

the children pointed out that a definition of the word “restless” was needed. Due to the fact that the 

schoolchildren were not able to provide a more suitable Danish word, they suggested adding a 

definition in a parenthesis next to the word “restless”, namely “having too much energy” (see 

picture 1, Figure. 5. (Madsen et al., 2021a)”). 
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3) Required personal information 

The third theme, which referred to item and operational equivalence, addressed the challenges that 

the schoolchildren experienced when asked to provide required personal information such as name, 

age and date of birth (see Figure 5, pictures 2A, 2B and 2C). During both rounds of interviews and 

observations, all the children seemed confused about whether to use their first name or whether they 

should also provide their middle and last names. As it seemed important for the children to 

highlight the difference between just turning 11 and being nearly 12 years of age, providing age and 

date of birth also proved challenging. I made several attempts to capture this information in the best 

way possible (i.e., suggesting a visual digital calendar or textbox and limiting the responses to 

numbers). The most suitable solution for both problems was a more flexible textbox in which 

names and age could be entered precisely. 

4) Response categories 

The final theme emerging from the TA analysis was response categories, which refers to item, 

semantic and operational equivalence. This theme was identified as having several computational 

problems (i.e., residual types of problem). I reviewed distributions of responses for each TCM 

question to gain additional insight into whether the questions would be able to discriminate between 

the children differing in the measured construct (see Appendix A). The responses showed a good 

spread for the three-part design, but with a tendency towards positive response categories such as 

“strongly agree”, “true”, “strongly approve” and “very true for me”. To solve the various 

computational problems, I found it preferable to use both numbers and text (see picture 3, Figure 5). 

For some computational problems, I did not always find it necessary to include two types of 

information in the response categories, as most questions with longer horizontal response categories 

revealed an evenly distributed response pattern (see picture 4, Figure 5). I also tried using emojis to 

replace or complement numbers or descriptions within the response categories. The interviews 

revealed that emojis were applicable, yet I only found one question for which it was necessary to 

complement descriptions in the response category using emojis (see picture 5, Figure 5). This was 

defined as a prominent problem, as the question addressed PA behaviour in the last six months. The 

prominent problem was therefore resolved by making use of both emojis and supportive text. 
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c) Results study III 

In study III the descriptive statistics, intercorrelations and internal consistency (Cronbach’s alpha) 

for all study variables are presented in Table 7 below. 

 

All alpha values exceeded >.70, except for the controlled motivation in PE construct (α = .53 at 

Time 1).  

The schoolchildren’s mean scores for autonomous motivation were higher than for controlled 

motivation both in-school (3.42 vs 2.99) and out-of-school (4.95 vs 2.23). The mean scores for 

intentions (5.74), attitudes (5.65), subjective norms (5.05), PBC (5.47), and PA behavior were all 

rated positively by the schoolchildren based on the Likert-scale from 1 (strongly disagree) to 7 

(strongly agree).   

The fit indices obtained for the TCM suggested adequate model fit: χ2(df) = 75.811(26); p < .01, 

CFI = 0.911, TLI = 0.776, RMSEA = .083 (90% CI 0.062-0.105), SRMR = 0.089. 
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A summary of the hypothesis tested in study III are provided in Table 8. Hypothesis 1-13 illustrates 

the direct effects (H1-H13) whereas hypothesis 14-22 illustrates the indirect effects of the of the 

proposed TCM model.  
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Our results partly supported a mediation sequence proposed by the TCM, as we found positive 

significant direct effects in 8 of 13 motivational variables (β = -.25-.83, p < .05), but no relationship 

with regard to promoting PA behaviour (please see Figure 6 above).  
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Our results partly supported a mediation sequence proposed by the TCM, as we found positive 

significant direct effects in 8 of 13 motivational variables (β = -.25-.83, p < .05), but no relationship 

with regards to promoting PA behaviour. More specifically, we found a predicted, positive effect (β 

= .273, p < .001) from the schoolchildren’s perceived autonomy support to autonomous motivation 

toward the program’s activities in PE lessons, as hypothesized (H1). Autonomous motivation for the 

program’s football activities positively predicted autonomous motivation toward similar activities in 

an out-of-school context (β = .824, p < .001), consistent with H2. Controlled motivation for the 

program’s football activities in-school predicted controlled motivation for similar out-of-school 

activities (β = .513, p = .002), as hypothesized (H3). Autonomous motivation toward out-of-school 

football activities positively predicted attitudes (β = .380, p < .001) (H4) and perceived behavioral 

control (β = .422, p < .001) (H5), as hypothesized. Controlled motivation toward out-of-school 

football activities did not predict subjective norms (β = .111, p = .145), contrary to the expectations 

(H6). Controlled out-of-school motivation did not negatively predict attitudes as expected (β = -

.146, p = .054) (H7), but did negatively predict perceived behavioral control (β = -.248, p = .001) 

(H8). We found that attitudes (β = .227, p = .040) (H9) and perceived behavioral control (β = .595, p 

< .001) (H11) were positively related to intentions to engage in PA, but no effects were found with 

regard to subjective norms being related to intentions (β = .065, p = .305) (H10), as hypothesized. 

Lastly, we did not find any effect on the schoolchildren’s intentions (β = -.211, p = .127) (H12) and 

perceived behavioral control (β = -.236, p = .062) (H13) to engage in PA behaviour outside of school 

based on the program, as hypothesized (please see Table 9 above). 
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Focusing on the indirect effects, we found that perceived autonomy support positively predicted 

autonomous motivation outside of school, mediated by in-school autonomous motivation (ab = 

.153, p = .002) (H14). For the remaining proposed hypothesis (H15-H22) we did not find any 

significant changes (please see Table 10 above). 
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14. Discussion 
The objective of this thesis was to investigate the implementation facilitation and motivational 

processes within the program. More specifically the objectives were: 1) to gain a deeper 

understanding of the implementation facilitation; 2) to achieve equivalence and content validity of a 

web-based Danish translation of a motivational process questionnaire battery; and 3) to use this 

questionnaire battery to examine the processes by which 10-12-year-old schoolchildren’s perceived 

autonomy support by their teacher and autonomous motivation related to autonomous motivation, 

beliefs, intentions, and actual behavior, as well as investigating if the program increases intentions 

to participate in active sports and/or vigorous PA outside of school.  

To summarise our findings “we found that the autonomy-supportive style of teaching and the way 

of applying conceptual elements, such as the praise partner concept, showed that the teacher played 

a key role in the implementation facilitation of the program. The football clique of autonomously 

motivated boys also contributed to the implementation facilitation. Their familiarity with football 

was a resource, because their praising of classmates encouraged adherence. However, a general 

need for familiarisation with games and drills at the beginning of “the program” and a differentiated 

focus on winning games and not always focusing on involvement, high rate of success and 

enjoyment on the part of the football clique was occasionally challenging. These challenges can be 

seen as a need for familiarisation with “the program” and as a result of a competitive nature within 

the clique, as observed in their occasional negative use of football language, implicit behaviours and 

actions. This language and these behaviours and actions were sometimes found to build barriers to 

other schoolchildren without football experience, possibly leading to a more controlled form of 

motivation, potentially jeopardising the implementation facilitation of the program (Madsen et al., 

2021B, p. 9). We also found support for content validity of the translated Danish web-based TCM 

questionnaire battery, and the ability to measure the processes by which schoolchildren’s 

autonomous motivation towards in-school PA relates to autonomous motivation, intentions and 

participation in similar activities outside school” (Madsen et al., 2021A, p. 18). Finally, we used the 

validated questionnaire battery and provided evidence for a motivational link between Danish 

schoolchildren’s autonomous motivation for leisure-time PA through the program. More 

specifically, we found that perceived autonomy support from the PE teacher applying the program 

was positively related to autonomous motivation in school. In-school autonomous motivation was 

positively related to out-of-school autonomous motivation, and out-of-school autonomous 

motivation was positively related to attitudes and perceived behavioral control. In-school controlled 
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motivation was positively related to out-of-school controlled motivation and perceived behavioral 

control, but not to subjective norms and attitudes. Attitudes and perceived behavioral control were 

positively related to intentions, yet subjective norms were not related to intentions. No effects were 

found for promoting PA behavior.  

a) Discussion of the motivational processes within the “11 for health in Denmark” 

concept 

When considering the motivational processes and the clinical significance of the results, a closer 

look into how the program was developed and taught in other countries and how it was culturally 

adapted to a Danish context, is necessary. First and foremost, football holds a great potential in 

increasing schoolchildren’s PA levels (Krustrup & Krustrup, 2018), and helping children meet the 

required 60 min/day of moderate-to-vigorous intensity aerobic PA across a week. As children spend 

more time in school than anywhere other than home, the program applied within schools seems to 

be an excellent setting in which to offer quality physical education and possibilities for an active 

school day to a large number of children as recommended by the WHO (WHO, 2022, p. 3). The 

program was originally developed by FIFA as a football-based health education program for 

children in Africa, and among others developed to deal with communicable diseases, such as HIV, 

malaria and diarrhoeal diseases (Fuller et al., 2015). Since then, the program was culturally adapted 

to a European context in close collaboration between F-MARC (FIFA’s Medical Assessment and 

Research Centre) and Professor Peter Krustrup, SDU. Due to Professor Peter Krustrup’s research 

background and enthusiasm for football the program was described and taught emphasizing that the 

teachers deliver the program in an engaging and age-, gender- and culture-sensitive format (Lind et 

al., 2018). The teaching manual (DBU, 2018) and the teacher training courses on which the 

program is based is developed by Peter Krustrup and his research team in The Team Sport and 

Health research unit at the University of Copenhagen and later on his research SHS at SDU. The 

members of these research units are all enthusiastic about football, and nearly all of them, including 

myself, are educated and experienced coaches. The sessions within the program aimed at an intense 

level of PA which is emphasized primarily throughout small-sided games (SSG) or technical drills 

in small groups. These games and drills are described and taught by us using a specific football 

language (e.g. “give and go”, meaning when a player passes the ball to a teammate, who 

immediately passes the ball back to the passing player), which is commonly implied within the 

research circle but might be hard to understand for outsiders. Our use of football and football 

language might have been problematic and could have made us as researchers susceptible to 
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confirmation biases as we cue into things that matter to us such as believing games and drills were 

meaningful, easy understandable and for all.  

Within the literature the program is described as a motivational school-based concept (Madsen et 

al., 2021b; Ørntoft et al., 2018), but during the teacher training courses and within the teaching 

manual the motivational elements are described, very broadly. As an example of this the Appendix 

of the teaching manual describes what constitutes a good teacher (i.e., show engagement, omit your 

views and values, let schoolchildren share their opinions, make eye contact, pay attention to 

schoolchildren’s skills, avoid complex explanations etc.). These descriptions are not based on 

theory or research but are described from researcher experience indirectly emphasizing autonomy-

supportive behaviors in the lessons, such as using informational rather than controlling language 

and providing positive feedback. When taking into consideration theoretical approaches and looking 

at SDT the role of the teacher and enrollment of the teaching courses within the program can be 

considered. Within this frame, a context-dependent understanding of autonomous and controlled 

forms of teacher motivation in terms of teaching the program has not been considered when 

culturally adapting the program to a Danish context. This is important since teacher motivation is a 

known correlate of student motivation and thus offers a way to nurture high-quality student 

learning, engagement and achievement when teaching the program (Miller et al., 2008; Pelletier et 

al., 2002). Teacher motivation is a distinct construct but closely linked to autonomy-supportive 

behavior from the teacher, which play critical roles in the degree to which the learning climate will 

foster student’s autonomous motivation, initiative and engagement when teaching the program 

(Ryan & Deci, 2017, p. 465). Especially environmental and organizational factors seem important 

as the program “required the teacher’s head teacher and colleagues to be flexible in adjusting 

classes and subjects to fit the program into the school curriculum” (Madsen et al., 2021b, pp. 8-9). 

These findings cannot be generalized but underlie that autonomy-supportive teaching is not 

something that happens automatically when teachers (or researchers) believe it is the best approach 

to use with schoolchildren. Teachers will most likely face external pressure when fitting 11-week of 

teaching into a strict school schedule, and for teachers to support schoolchildren’s autonomy 

support requires that they are afforded their autonomy professionally by head teacher and 

colleagues (Ryan & Deci, 2017, p. 466). When retrospectively looking closer into the process of 

assigning teachers to the courses, some teachers signed up for the courses voluntary while others 

signed up as part of a decision made by the municipality to which their schools were affiliated. 

These different premises of assigning to and later attending the teaching courses could have affected 
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the teachers’ motivation for implementing and teaching the program within the schools. This has 

been shown elsewhere as autonomous motivation for teaching was positively related to students’ 

perception of teachers as autonomy-supportive and to students’ autonomous motivation for learning 

in a large study involving 132 teachers and 1,255 3th-6th elementary school children in Israel (Roth 

et al., 2007). Some teachers might have felt more autonomously forms of motivation (i.e., entailing 

a full sense of willingness, volition, and choice when engaging in a behaviour (Deci et al., 2017) 

when assigning to and attending the courses. Whereas others being enrolled in the teaching courses 

by their head master or by the municipality might have felt more controlled forms of motivation to 

attend (i.e., engaging in behavior due to a perceived pressure to do so (Rigby & Ryan, 2018). Both 

feelings of motivation for attending the teacher course, some more autonomously some more 

controlled, were beyond our control as researchers and might have affected the way the program 

was taught within the schools. Teachers who enrolled in the courses for more autonomously reasons 

would theoretically be able to tolerate occasional frustrations and setbacks when teaching the 

program and would to a greater extent be able to prevent negative teaching experiences (Roth et al., 

2007, p. 763). Contrary to this, teachers who enrolled in the courses for more controlled reasons 

would engage in the teaching of the program from a perceived obligation to do so could impact the 

schoolchildren’s experience of the program and potentially leading to feelings of exhaustion and 

loss of vitality for the teachers. Therefore, the variety of factors in schools that interfere with 

teachers’ need satisfaction, resulting in teachers potentially being more controlling and the students 

being less autonomous must be considered when planning future PA interventions within a school 

setting (Ryan & Deci, 2017, p. 468). 

When considering the psychological impact of an 11-week school-based intervention, the 

internalization process in every social setting seems important. PA in a school setting may be less 

autonomous than in other settings, so within this setting, it is important to consider how the 

different socialising agents, such as teachers or other schoolchildren, will supply support for and 

barriers to internalization. These facilitating and undermining effects contribute to variations in 

motivational styles and regulations. As an example of this, the praise partner concept and the 

homework assignments (i.e., practising ball control, goalkeeping, dribbling, and defending within 

the “Play football” sessions and learning about energy balance, the importance of drinking water, 

and eating a balanced diet within the “Play fair” sessions) can be considered in terms of the 

organismic integration theory (OIT). OIT specifies four different regulatory styles (i.e., external, 

introjected, identified, and integrated) and especially external regulation, which is a common form 
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of motivation, is relevant to consider in terms of praising and completing homework assignments. 

Some of the participating schoolchildren could occasionally perform these behaviours because they 

expect a separable consequence from their teacher or other schoolchildren. As the behaviour has not 

been internalized due to the short period of teaching the external regulation is often associated with 

poor maintenance and transfer (Ryan & Deci, 2017, p. 242). This could imply that when the 

program stops the schoolchildren might no longer have a reason to praise or practice football. As 

such the praise partner concept and the homework assignments can be seen as specific components 

outlining why internalization seems important to consider in terms of changing schoolchildren’s PA 

level based on the program. Results from other studies consistently find that greater autonomous 

motivation positively predicts PA maintenance and participation (Barbeau et al., 2009; Ntoumanis 

et al., 2021). Yet, some studies indicate that different regulatory styles have a significant, but 

different impact on children’s PA levels depending on the context. As an example of this Nogg et 

al. (2021) examined motivation for PA in a large sample of adolescents in the USA across three 

settings: in school, out of school, and on weekends (Nogg et al., 2021). The authors found that 

external, introjected, and identified regulation were positively associated with MVPA in school, but 

when looking at the out-of-school context they found that external regulations was negatively 

associated with MVPA while introjected and identified regulations were positively associated with 

MVPA. These findings point to the fact that the relationship between motivation and PA levels 

varies across settings and seems important when considering the internalization process within the 

program. OIT specifies that the more fully schoolchildren internalize regulations of culturally 

valued extrinsically motivated activities, the more the PLOC will be internal, and the more the 

schoolchildren will experience autonomy in carrying out the behaviors. This implies that the 

gradual process of internalization of being physically active when playing football in a school 

setting can function more or less effectively for different children, and impact the extent to which 

schoolchildren are becoming autonomous based on the program (Ryan & Deci, 2017, p. 241). 

Based on the results from this thesis it is therefore impossible to verify which specific motivational 

processes within the program will lead to behavior change for schoolchildren. Most likely it will not 

as the program was not specifically designed to change the key PE variables that have been shown 

to relate to out-of-school behavior elsewhere (Cheon et al., 2012; Reeve & Jang, 2006). 

The self-determination continuum of behavioral regulation has widely been used as an autonomy 

index to create an overall self-determined motivational score (Ünlü, 2016). This was also the 

approach used within this thesis when creating combined scores of the different regulations within 
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OIT, as for the scores on autonomous (external and introjected regulation) and controlled (identified 

and integrated regulation) motivation within the TCM. However, there is plenty of evidence against 

the use of the relative autonomy index for a continuum structure underlying motivation measures 

derived from SDT (Chemolli & Gagné, 2014; Ünlü, 2016). When creating and using variables as 

done within this thesis, it was not possible to capture all regulation simultaneously to target 

questions of interaction effects among the regulations (Lindwall et al., 2017). This is problematic as 

different motivation types might represent a mixture of internal and external motivation, making it 

challenging to use the autonomy index with equal weights within each regulation type (Ünlü, 2016). 

When addressing autonomous or controlled forms of motivation within schools and comparing 

these forms of motivation to an out-of-school context, the autonomy index requires that a person is 

situated in one location on the continuum even though this position is derived from scores on 

multiple locations on this continuum (Mayorga-Vega et al., 2021, p. 2). To address these challenges 

Chemolli and Gagné (2014) suggested three alternative motivational scoring methods: 1) using each 

regulation as a separate variable, 2) computing autonomous and controlled motivations by 

averaging the respective regulation, or 3) directly exploring the person-centered motivational 

profiles by using cluster analysis. The SDT-based motivation methodology has generally adopted 

the first two approaches, and the same was done within this thesis. However, the person-centred 

motivational profiles using more longitudinal repeated measures might have been a more useful 

analytical approach as exploring students’ motivational profiles toward PE has shown several 

positive results. As an example of this, a study of secondary school students in PE classes in Hong 

Kong identified four motivational profiles (i.e., non-self-determined, moderate controlled and low 

autonomous, high controlled and moderate autonomous, and self-determined). The results revealed 

that students in different motivational profiles reported different affective experiences, underlying 

that students may undergo several affective experiences during PE (Liu & Chung, 2018). Another 

study also identified different motivational profiles (i.e., self-determined and non-self-determined) 

and related those two to teacher autonomy support, basic psychological needs, exercise enjoyment, 

and level of PA in Brazilian adolescents. The results revealed that the self-determined adolescents 

perceived greater teacher support, better fulfilment of basic psychological needs, showed greater 

enjoyment in PE and engage more in PA (Fin et al., 2017). Finally, a study identifying latent 

profiles in Australian high school students’ motivational regulations for PE found three 

motivational profiles consistent with the SDT continuum (i.e., moderately autonomous, moderately 

controlled, and highly autonomous) and two profiles characterized by levels of introjected 
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regulations that aligned with autonomous motives (i.e., the mixed motivation and amotivation). The 

results showed that greater need satisfaction predicted membership of more autonomous profiles 

and that these memberships were predictive of greater self-reported effort in PE (Bechter et al., 

2018). The results from these studies point to the fact that when investigating the motivational 

processes within a PE setting it is important to consider that children have different and multiple 

reasons for engaging in the activities. Therefore, it might have been relevant to consider other 

designs and analytical approaches when investigating the motivational processes within the 

program as it was impossible for us to specifically describe the reasons for engaging in the 

activities. As such a person-centred approach might have been relevant, as it could have provided 

an alternative but a more informative picture of the complex motivational interactions and their role 

in the schoolchildren’s exercise behaviour (Lindwall et al., 2017, p. 10).             

b) Discussion of the implementation facilitation  

The discussion of the implementation facilitation presented within this discussion section (pp: 83-

85) are published by Madsen et al. (2021b) and are presented in accordance with this publication. 

Within a Danish educational context of increasing weekly teaching hours (OECD, 2019) alongside 

challenges in meeting national PA guidelines (Toftager & Brønd, 2019), the findings revealed the 

teacher to be the key to the implementation facilitation of the program (Madsen et al., 2021b). A 

way to explain these results within the specific setting was the teacher’s ability to perform 

autonomy-supportive teaching (AST) by creating an environment perceived as pleasant and 

intrinsically motivating and supportive of basic psychological needs. We found this to have 

important pedagogical implications for schoolchildren’s motivation (Reeve & Jang, 2006), 

potentially leading to adaptive psychological outcomes (Vasconcellos et al., 2020) and supporting 

the children in eventually acting as fully autonomous individuals. When familiarising the children 

with the program, we found that the teacher was able to provide a rationale for the activities and 

encourage engagement (Madsen et al., 2021b). This way of teaching by offering hints, but not 

answers, to help schoolchildren overcome potential problems has also been found beneficial in 

other studies (McLachan & Hagger, 2010; Reeve & Jang, 2006). Numerous teacher-focused and 

methodologically rigorous interventions have shown that by providing teachers with the 

professional developmental experience they need, they can learn to become more autonomy-

supportive and, once learned, this greater autonomy-supportive teaching produces a range of 

benefits (Reeve & Cheon, 2021). As examples of this, studies have shown that autonomy-
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supportive teaching predicted high school students’ classroom engagement in learning activities 

(Jang et al., 2010), increased autonomous motivation towards leisure-time PA in Chinese college 

students (Abula et al., 2020), and increased elementary schoolteachers’ need-supportive motivating 

style and consequently their schoolchildren’s PA during PE (Escriva-Boulley et al., 2018). The self-

taught autonomy-supportive teaching might explain factors of the implementation facilitation of the 

program, as teachers focused more on becoming more autonomy-supportive are perceived as more 

autonomy-supportive and significantly less controlling by their students (Cheon et al., 2014). The 

schoolchildren were mostly found to support each other in improving, working together to learn 

new football skills and trying their best (Ntoumanis et al., 2007). As a way of supporting these 

behaviours, we found the praise partner concept to be a valuable tool, again initiated by the teacher 

setting the stage for unconditional praising regardless of football skills and school performance 

(Madsen et al., 2021b). This was found to be a contributory factor in creating a supportive class 

milieu in which praising gradually became integrated, as every child had a praise partner supporting 

their basic psychological needs of competence and relatedness (Thomsen et al., 2020). These 

findings are supported elsewhere, underlining that teachers and peers are considered the most 

significant social agents in the school setting (Xiang et al., 2017), while grounding PA interventions 

in self-determination and basic psychological needs was found to be effective when developing and 

implementing school-based interventions within Danish schools (Christiansen et al., 2018; 

Smedegaard, 2018).     

Another factor that contributed to the implementation facilitation of the program was the previous 

clique formation of boys with an autonomous eagerness to organise and play football whenever 

possible during the observational period in study I (Madsen et al., 2021b). Their autonomous 

motivation was characterised by a volitional engagement; a feeling that participation in “the 

program” was of their own choice and volition (Ryan & Deci, 2000). We also found this to be a 

throughgoing communicative form, as most schoolchildren participating in study I used a specific 

verbal and body football language such as spontaneous praising, celebrating goals in a football-

related manner and, for some of the football boys, using a harsh line of football-related language. In 

this regard, Schein (1990) points out that culture – in study I, the school and the class environment 

– consists of layers of visibility. We found the football fellowship observable as artefacts and 

espoused values (norms and ideologies) that were communicated frequently, such as when the boys 

adjusted passes, shots and tackles based on an awareness of whether or not other schoolchildren 

were competent football players (Madsen et al., 2021b). This is an important factor when focusing 
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on necessary implementation and teaching factors, because over time norms and ideologies can 

contribute to a strong culture (Henriksen et al., 2011). However, meanings attached to the concept 

of enjoyment fluctuate, and for some enjoyment means competing with peers of the same ability 

and also playing to win games (Malina, 2009). It might therefore be expected that the clique of 

competitive boys was occasionally found to build barriers to schoolchildren outside the football 

fellowship, primarily through a negative use of football language. These somewhat taken-for-

granted, underlying and usually unconscious assumptions observed in the implicit behaviours and 

actions of the identified clique could potentially comprise the core of the culture (Schein, 1990), as 

some schoolchildren displayed more controlled forms of motivation. However, autonomous and 

controlled forms of motivation can coexist, meaning that schoolchildren as well as teachers might 

participate in the program for a combination of reasons, some autonomous, others controlled 

(Langan et al., 2016). Where there is coexistence, the teacher is again found to be the key person, as 

the teacher controls and supports the autonomy within the program, whereas classmates or peers to 

a greater extent support relatedness because they interact with their classmates throughout the day, 

not only during PE or classroom time (Vasconcellos et al., 2020). 

15. Limitations from a methodological perspective 

My role as an observer needs to be discussed when considering the high adherence to the program 

during study I. Firstly, I tried to select a school with prototypical value, which entailed the school 

being located in a typical Danish suburb, having schoolchildren with an inhomogeneous 

socioeconomic background and having a teacher without any prior football knowledge and 

coaching experience. However, when I asked the teacher at the training course if I could be allowed 

to follow the teaching of the program, she might have been aware that allowing me to follow the 

teaching would provide her with an additional option of increasing her familiarity with the program, 

as I would be present if she needed advice on exercises and drills and could potentially help out in 

the event of her absence and/or sick leave. My background as a football player and coach would 

inevitably have affected the teacher’s and schoolchildren’s attitude to the program, as my 

excitement about using football in this way must have shone through. Taking into consideration the 

work of Robert Merton (1972), who defines an insider as an individual who possesses a priori 

intimate knowledge of the community and its members, it is important to acknowledge that I, as a 

developing researcher, possessed a priori knowledge about the teacher’s ability to teach from the 

training course. My presence doing the observational work thus affected both her teaching and the 
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schoolchildren, as she would either recall the information from the training course or be able to ask 

me to teach the schoolchildren closer to the way intended in the program teaching manual.  

During my observational work, I specifically found it a challenge to balance taking field notes 

(Emerson et al., 2007), filming (Law et al., 2018; Patton, 2002) and using my mobile phone with 

simultaneously interacting with the schoolchildren and the teacher. In general, I decided to prioritise 

my relationship with the schoolchildren and the teacher, as deemed crucial in qualitative research 

(Smith & Sparkes, 2016a; Thorpe & Olive, 2016). However, sometimes this prioritisation became 

frustrating, as I forgot details and became vulnerable to recall bias. Yet I believed it was not feasible 

for me to stay objective and neutral in my data collection, or in the interpretation of the data 

collected, as the domain of the real cannot be reduced to the domain of the actual (Bhaskar, 1997). 

The results from study I are based on data derived from one school and from one class with twenty-

two schoolchildren. This means that the generalizability of the study is bounded to the specific school 

environment and involved schoolchildren, and therefore we must assume it to be low. Fugard and 

Potts (2015) tool for determining sample size a priori in qualitative research has a great intuitive 

appeal, but it can be problematic in exploratory research which looks to explore phenomena in 

relation to which we cannot identify key themes in advance (Sim et al., 2018). However, in qualitative 

studies, the intent is to reach data that is elucidated and not for generalisation (Creswell, 2013). This 

implies that the specific in-depth observations focused on collecting extensive information about the 

specific case and generating a clear understanding of the context in which the teaching of the program 

took place. I, therefore, believe the decision on how many classes or schools to include in the study 

can be considered an iterative, context-dependent decision made during the planning of the study and 

during the analytical process. Hence, it might have been useful to continue the observational study at 

another school but due a limited timeframe this was not possible. Therefore, using this approach only 

provided us with a deeper understanding of the implementation facilitation of the program within this 

chosen class and school environment and only allowed us to highlight areas to consider when 

implementing and teaching the program in other contexts. 

Implementation fidelity is not uniformly defined but can refer to the degree to which an intervention, 

such as the program, is delivered as intended (Carroll et al., 2007). Implementation fidelity is 

considered critical to modern program evaluation as estimates of fidelity can help confirm changes 

in outcomes are in fact attributable to the program, or if the program was not delivered as designed 

(Hill & Erickson, 2019, p. 590). If fidelity refers to whether specific activities within the program are 
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delivered as described in the teaching manual, the fidelity in study I seems to be high as we found the 

program being delivered as intended but low in study III as we were not able to control what the 

participating schoolchildren actually did during the intervention period. However, evaluations often 

illustrate that service providers rarely implement programs with complete fidelity (Owczarzak et al., 

2016), hence we can only confirm that the program was delivered as intended within the chosen 

school and class in study I, but we were not able to know how the program was being delivered in 

study III .    

Several factors need to be considered when investigating content validation and cultural adaptation 

of questionnaires for schoolchildren. Based on our results, we found it important to refer to the 

program, as aligned with the methodological literature (Mckenna et al., 2012) and suggested in the 

TCM literature (Hagger & Chatzisarantis, 2009; Hagger et al., 2005; Hagger & Hamilton, 2018). 

However, it might be suitable when using the adapted TCM questionnaire battery to provide 

additional instructions on how to verbally address the specific intervention before implementing the 

questionnaire with schoolchildren. This will target the responses towards the specific intervention 

as intended and might avoid a tendency for the respondents to choose positive response categories 

such as “strongly agree”, “true”, “strongly approve” and “very true for me”. This is also supported 

by our RPM analysis regarding socially desirable responses (de Leeuw, 2011; Madsen et al., 

2021a).   

When planning the studies I was not sufficiently familiar with the complex theoretical frameworks 

within the TCM, especially not with the SDT and theory of planned behaviour. In lack of better 

knowledge and given consideration to the timely complains by teachers and schoolchildren when 

answering the questionnaire battery, we, therefore, decided to adopt the design from Hagger and 

Hamilton (2018) without proper consideration. Hagger and Hamilton (2018) applied the TCM to 

study the motivational predictors of participation in science learning activities in secondary-school 

students. The authors used a three-wave design completing measures of perceived autonomy-

support, autonomous and controlled motivation beliefs, intentions, and self-reported participation in 

out-of-school science learning activities. The design was chosen based on previous research 

adopting a prospective design, primarily comprising priors based on previous meta-analysis within 

the TCM (Hagger & Chatzisarantis, 2016). This line of research provided important evidence in 

support of the motivational pathways, as perceived autonomy support for science learning activities 

in school, was related to in-school autonomous motivation, and indirectly, to out-of-school 

autonomous motivation. Autonomous motivation was also related to the schoolchildrens’ self-
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reported participation in science learning activities and science attainment, mediated by the belief-

based antecedents of action from the theory of planned behavior (Hagger & Hamilton, 2018, p. 25). 

When considering the planning of the studies today it was not feasible to only rely upon the 

recommendations from Hagger and Hamilton (2018) stating that: “future research should seek to 

replicate their findings in larger samples, and from multiple schools and classes” (Hagger & 

Hamilton, 2018, p. 29). However, as I did not have sufficient knowledge about the complex 

theoretical frameworks when planning the studies, retrospectively, I should have discussed the 

study designs and possible measures more closely with my supervisors and planned them 

differently instead of somewhat uncritically adopt the same design and measures from Hagger and 

Hamilton (2018). When looking at the design of study III today it would not only have been 

favourable adjusting the content and time of the three measurement points, but also to include more 

objective measures such as accelerometers to outline the actual PA behavior during the 11 weeks of 

football. Such measures could have strengthened our results, as other studies have shown that when 

measuring PA more objectively statistical associations between motivational variables and PA 

levels might be lower than with the self-reported PA scores only (Owen et al., 2014). 

16. Conclusion 

The objective of this thesis was to investigate the implementation facilitation and motivational 

processes within the program. When investigating the implementation facilitation, it can be 

concluded that implementing a physical intervention concept like the program can be a complex and 

challenging task in which several aspects are necessary to consider. It is not “one size fits all” and 

when implementing the program, it is, among others, necessary to consider internalization processes 

for both the teachers and the schoolchildren. More specifically it can be concluded that an 

autonomy-supportive style of teaching and the way of applying the praise partner concept can be 

considered a key element when implementing the program. However, it can also be concluded that 

a general need to familiarize with games and drills was necessary and a differentiated focus on 

winning games and not always focusing on involvement, high rate of success and enjoyment was 

occasionally challenging. When looking into investigating the motivational processes it can be 

concluded that conceptual, item, semantic and operational equivalence was achieved, and that 

results support the content validity of the translated Danish web-based motivational questionnaire 

battery, and the ability to measure the processes by which schoolchildren’s autonomous motivation 

towards in-school PA relates to autonomous motivation, intentions and participation in similar 

activities outside school. It can conclude that findings provide evidence for a motivational link 
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between Danish schoolchildren’s autonomous motivation for leisure-time PA through the program, 

which may be used to inform future interventions promoting motivation and PA participation, both 

in Denmark and other countries. 

17. Implications for research and future perspectives 

In relation to implementation studies, it is important to consider how the implementation of school-

based intervention has been investigated elsewhere, as these types of study needs to be conducted to 

fully understand the impact of the program. As stated in the background and discussion, several 

other attempts could have been made to strengthen the implementation facilitation within the 

program. Regular status meetings with teachers and head teachers at the schools would have been a 

preferable addition, and as shown elsewhere a key factor for a successful implementation (Nielsen 

et al., 2019). Furthermore, and given the lack of research regarding the implementation facilitation 

of the program in other more diverse schools, further qualitative and observational research is 

warranted. A recent study by Ryom et. al. (2021) showed that the program was enjoyable, had a 

positive impact on the health knowledge of ethnic minority schoolchildren and showed the strongest 

positive effects on well-being and fitness scores for the non-sports-club-active schoolchildren. 

These findings highlight the program’s potential for increasing health knowledge in an often 

overlooked subgroup facing substantial health challenges now and later in life when compared to 

their non-migrant peers. Such subgroups are often (over)represented in specific underprivileged 

public schools in Denmark, outlining why further research into the implementation facilitation of 

the program is warranted in other settings.     

When looking at the motivational processes investigated within this thesis, I believe other designs 

would have been preferable. To bridge the gap between self-reported measures and more objective 

measures, and potentially capturing the intention-behavior gap, an RCT design including 

questionnaires and accelerometers would be preferable and should be planned in the future. 

Research regarding SDT has traditionally relied on self-report surveys administered in a single 

session (Kasser & Ryan, 1993). SDT often prioritises a first-person perspective, which means that 

the primary data source for SDT is the participants’ subjective experiences. This has been criticised 

because the use of statistical positivism generates minimum new knowledge about the mechanisms 

of academic motivation (Chirkov & Anderson, 2018). However, through the construction of 

intersubjectively validated scales like the ones for the TCM questionnaire battery – a widely used 

shortcut within psychology – we were able to transform the schoolchildren’s subjective judgements 
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into a third-person format, which renders them subject to quantitative analysis (Koole et al., 2019). 

The PLOC scales (Ryan & Connell, 1989), which tap into SDT and have been widely used within 

TCM research (Hagger & Chatzisarantis, 2012, 2016), are also self-reported measures and are 

defined by the extent to which the schoolchildren view their behaviour as caused by internal factors, 

such as their interest, values and identities, or by external factors, such as their teacher’s demands or 

other external necessities (Koole et al., 2019). Research has shown: “that the PLOC methodology is 

valid, and it may even provide a window into intuitive knowledge about the healthiness of a 

motivational tendency” (Koole et al., 2019, p. 18) when investigating motivational paths between 

school and leisure-time PA (Hagger, 2014). Based on the information above and when considering 

the complex theoretical framework within the TCM, it could be advisable to use a stronger design 

in the future. As stated, it could be feasible using an RCT design which could increase internal 

validity and generalizability, allowing more time between the measurement points, include 

objective measures on PA levels such as wrist-mounted accelerometers and conduct follow-up 

measures 6, 12, and 36 months after the intervention. Such approach would provide stronger 

evidence on the effectiveness of the program, whether or not the program could promote sustained 

participation in leisure-time PA while addressing the gaps between objective and subjective 

measures on PA (Kawabata et al., 2018). This would increase validity of findings as relying 

exclusively on the schoolchildren’s self-reporting is likely subject to considerable recall bias and 

may lead to limitations due to biases such as social desirability and social approval responses 

(Adams et al., 2005; Yıldırım & Güler, 2020). Such studies could potentially close the knowledge 

gap concerning motivational processes and behavioural change with regard to participation in PA 

outside school amongst 10–12-year-old schoolchildren participating in the program. 

The most effective way to support autonomous motivation in schools is for teachers to display 

autonomy-supportive behaviors during PE lessons (Polet et al., 2019). Autonomy-supportive 

teacher training programmes should therefore be developed specifically for the program and 

implemented within the mandatory teacher training courses, both in Denmark and if the program is 

implemented in other countries. Normally, interventions like the program require specific training 

of teachers in adopting autonomy-supportive behaviours, and for the teachers to implement these 

behaviors in their regular PE lessons (Schneider et al., 2020; Teixeira et al., 2020). As examples of 

this, Polet et al. (2019) developed an interactive autonomy support teacher training programme that 

aimed to familiarize PE teachers with techniques and strategies aimed at fostering autonomous 

motivation to promote secondary school students’ PA participation. The teacher training 
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programme comprised a two-week, 12-hour training programme in which the teachers received 

autonomy-supportive training. The training was delivered by experienced teacher trainers as part of 

the teachers’ regular in-service training (Polet et al., 2019). The programme adapted six types of 

autonomy-supportive strategies and techniques (taking students’ perspective, using non-controlling 

and informational language, providing a rationale, displaying patience, providing choices, and 

accepting negative emotions and feelings) identified in previous autonomy-supportive training 

programmes (Cheon et al., 2012; Hankonen et al., 2017; Reeve, 2009). Such autonomy-supportive 

strategies and techniques could be implemented within the training courses of the program in the 

future when further investigating the intervention. Another example is the motivational climate, 

which matters in terms of creating motivation and long-lasting habits for participation in PA. The 

motivational climate is created by significant others, such as coaches, peers, parents and, in the case 

of the program, the teachers. The psychological climate engineered by the teachers when teaching 

the program creates motivational dynamics in the schoolchildren, with important implications 

(Duda, 2013). An example of this is the empowering coaching training programme created within 

the European-wide “Promoting Adolescents Physical Activity” (PAPA) project, which aimed to 

provide an evidence-based intervention approach to facilitating “healthier sport experiences for 

healthier kids” by helping coaches to create more empowering climates, foster motivation and well-

being, and contribute to sustained engagement. The PAPA project has investigated several aspects 

(Castillo et al., 2015; Smith et al., 2017). Among other things, it has shown that perception of an 

empowering motivational climate positively predicted young football players’ autonomous 

motivation and sport-related enjoyment (Fenton et al., 2017), leading coaches to reflect on their 

practices and facilitating an increased focus on enabling autonomy and involvement of athletes and 

paying more attention to the athletes’ feeling of mastery (Solstad et al., 2018), as well as conducting 

comparisons between participating countries (Van Hoye et al., 2015). Drawing from the tenets of 

achievement goal theory (Ames, 1992; Nicholls, 1989), variability in the degree to which 

individuals tend to judge their competence and define success utilising task- and/or ego-involved 

criteria is assumed to impact how they interpret and respond to achievement-related activities 

(Duda, 2013). Here, the emphasis of task criteria is on exerting effort, experience improvement and 

mastery. Contrary to this, an ego-involved conception of competence and subjective success is tied 

to the demonstration of superiority. Via the teachers’ interaction with the schoolchildren, the central 

features of the social environment accentuate the implication of motivational climates marked by 

more or less task- and/or ego-involving characteristics (Duda, 2013). In this way, the motivational 
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climate can be characterized as more or less empowering and more or less disempowering. An 

empowering climate is one that is task-involving, autonomy-supportive and socially supportive, 

whereas a disempowering motivational climate is highly ego-involving and controlling. Using and 

investigating empowering coaching, thereby, implies that teachers discussing “on pitch” training 

techniques and strategies that can be used to create a more empowering and less disempowering 

motivational climate within the program. More specifically, the teachers could be provided with 

tools to guide their reflection on what they can emphasize (i.e. the goal content in terms of 

children’s participation, with prominence placed on more intrinsic instead of extrinsic goals for 

engagement) when considering the reasons for children’s engagement (i.e. goal motives, with the 

advantages of more autonomous motivation) and how they influence their children (i.e. via their 

facilitation of autonomy, feeling that they are cared for, respected and connected to each other, and 

feeling of competence) (Duda, 2013). If, integrated within the training courses and, if possible, at 

the teacher educational program, and sustained via ongoing dialogue with the teachers throughout 

the intervention and/or educational period, we are able to help teachers create an environment that is 

primarily task-involving, the chances of increasing PA in leisure-time based on the program might 

increase (Newton et al., 2000). Hopefully this would create the foundation for recruiting even more 

boys and girls for club-based football.  

When looking into consistency or reliability and inherent problems within measures in sport and 

exercise psychology, will most commonly be examined using Cronbach’s alpha. Cronbach’s alpha 

measures how close a set of items are as a group (Sharma, 2016). However, Cronbach’s alpha is not 

an expression of dimensionality, and scores are considered to be sample-dependent and have proven 

not feasible for estimating internal consistency reliability with non-normal data (Sheng & Sheng, 

2012). The achievement of comprehensive and efficient cross-cultural measurement equivalences 

(whether measurement properties are acceptable when comparing between different language 

versions) and functional equivalences (assessing the five other types of equivalence and evaluating 

the potential impact on findings) of the Danish TCM questionnaire battery, therefore, needs to be 

addressed in future studies. When considering such approaches, it would be necessary to conduct 

large-scale field testing of the 57-item Danish TCM questionnaire battery with schoolchildren to 

address convergent validity, reliability and responsiveness. Furthermore, a more thorough analysis 

of the scales within the questionnaire using the Rasch model and Rasch transformed scores is 

recommended. Consequently, further scale validation techniques might be considered necessary to 

improve the motivational questionnaire battery. It is beyond the scope of this thesis to apply such 
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techniques. However, a possibility for further evaluating whether the scales within the questionnaire 

battery are reliable, valid, and uphold specific objectivity would be analysis using the Rasch model, 

and Rasch transformed scores could be performed (Hansen & Kjaersgaard, 2020). As an example, 

the Rasch model measures invariance by specifying that the probability of a response on a seven-

point Likert scale is a logistic function of the differences between the respondent’s level for the 

measured variable (i.e. perceived autonomy support, level of autonomous motivation in school etc.) 

and the level represented by the item (i.e. 1, 2, 3, 4, 5, 6, 7). Logits are the unit of measurement for 

reporting the relative differences between the estimates of a person’s level and item difficulties and 

are an equal interval level of measurement (Christensen et al., 2013). Such analysis would possibly 

reveal a (mis)fit of the responses within the questionnaire battery with the Rasch model and a 

strategy for how to resolve these potential problems at item level could be generated. 
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18. Future development of the “11 for Health in Denmark” concept  
Adjustments are needed to achieve changes in motivation and behaviour in academic settings 

(Cheon & Reeve, 2013) and improve the chances of increasing leisure-time PA based on the 

program for the participating schoolchildren. To provide a visual and diagrammatic representation 

of input, activities and outputs showing a linear trajectory to a preferred future (Dwyer & Makin, 

1997), a logic model is a useful tool for guiding future development of the program (Toolkit, 2021). 

This approach can be adopted to optimize the program (Hankonen & Hardeman, 2020) and will be 

outlined in the following section. 

 

Figure 7 outlines the logic model of the program. When evaluating an existing programme such as 

“the program”, evaluation should start from the left within Figure 7 (Toolkit, 2021). The resources 

within the program have been described throughout this thesis, and since conducting the three 

studies the teaching manual and most exercises are now available in online videos, making teaching 

of the program easier and less time-consuming for teachers (DBU, 2021) please find videos of the 

program here. The length of the program has proven suitable for increasing physical fitness, body 

composition, cognition, well-being, health knowledge and enjoyment for Danish schoolchildren 

(Larsen et al., 2021; Lind et al., 2018; Madsen, Larsen, et al., 2020; Ryom et al., 2021; Ørntoft et 

al., 2018). However, to compensate for the challenges of fitting an 11-week programme into a busy 

school schedule, as shown in study I of this thesis (Madsen et al., 2021b), the SHS research group 

https://www.dbu.dk/boern-og-unge/fodbold-i-skolen/for-skoler/11-for-health/de-11-uger-i-praksis/
https://www.dbu.dk/boern-og-unge/fodbold-i-skolen/for-skoler/11-for-health/de-11-uger-i-praksis/
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has worked on adjusting the program in close collaboration with DBU. This piece of work is called 

the “5 for movement” and has resulted in an adjusted programme manual now covering 5 weeks 

instead of the original 11 weeks. Just like with the original 11-week version, the “5 for movement” 

contains a brief description of recommendations before teaching the shorter version (DBU, 2021). 

This modified programme manual has not yet been field-tested, so it is highly questionable whether 

the psychological and physiological benefits can be obtained through an even shorter intervention 

period. However, if the original program seems unsuitable for a tight school curriculum, the 

availability of the “5 for movement” provides opportunities to use conceptual elements within PE 

lessons and may inspire governing bodies in other countries such as The English FA, The United 

States Soccer Association, The Royal Spanish Soccer Federation etc., to culturally adapt the 

program or program elements to their respective countries.  

To sum up, it is my hope that this research can contribute in some small way to further enhancing 

the effectiveness of both the program and the newly developed “5 for movement”, since 

contributing to PA in children today and in the future is one of the huge societal challenges, not 

only in Denmark but worldwide.  
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The	“11	for	Health	in	Denmark”	concept	aims	to	enhance	10–	12-	year-	old	school-
children's	 physical	 activity	 levels	 and	 health	 knowledge	 through	 an	 11-	week	
football	 intervention	 and	 has	 been	 shown	 to	 induce	 positive	 effects	 in	 numer-
ous	areas.	However,	little	is	known	about	the	implementation	facilitation	of	this	
concept	in	schools.	This	case	study	therefore	aims	to	gain	a	deeper	understanding	
of	the	implementation	facilitation	of	“11	for	Health”	in	a	Danish	5th	grade	class	
comprising	22	schoolchildren	(12	boys	and	10	girls,	Mage	11.86±)	and	one	teacher.	
Data	were	derived	from	multiple	school	situations	using	photographs	and	videos,	
observations,	and	informal	interviews.	Five	themes	were	identified:	(1)	environ-
mental	and	organizational	 factors	 impacting	on	the	implementation;	(2)	 famil-
iarization	with	the	concept	for	the	teacher	and	schoolchildren;	(3)	previous	clique	
formation;	(4)	the	central	role	of	the	teacher;	and	(5)	the	importance	of	how	praise	
partners	are	allocated.	We	found	high	adherence	to	the	“11	for	Health”	concept,	
in	which	the	teacher	played	a	key	role	by	applying	an	autonomy-	supportive	style	
of	teaching	and	using	the	praise	partner	concept	in	a	suitable	manner.	A	clique	
of	 football-	playing	boys	was	a	resource,	as	 their	praising	of	classmates	encour-
aged	adherence.	However,	familiarization	with	the	“11	for	Health”	concept	was	a	
challenge	and	the	clique's	competitive	nature	occasionally	built	barriers	to	other	
schoolchildren	 without	 football	 experience,	 potentially	 leading	 to	 a	 more	 con-
trolled	form	of	motivation.	Based	on	the	results,	we	encourage	teachers	to	apply	
autonomy-	supportive	teaching	when	applying	the	“11	for	Health”	concept.
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1 	 | 	 INTRODUCTION

The	 World	 Health	 Organization	 (WHO)	 recommends	
that	children	and	adolescents	should	engage	 in	a	mini-
mum	average	of	60 min/day	of	moderate-	to-	vigorous	in-
tensity,	mostly	aerobic,	physical	activity	(PA)	across	the	
week.1	 However,	 only	 26%	 of	 Danish	 children	 between	
the	 ages	 of	 11	 and	 15	 conform	 to	 national	 guidelines	
of	60 min	of	moderate	 to	high	daily	PA	 levels.2	During	
school	 hours,	 PA	 levels	 and	 sedentary	 behavior	 vary	
greatly,	and	for	5th	grade	schoolchildren	in	the	least	ac-
tive	schools	only	37.3 min	or	less	is	spent	on	PA	during	
an	average	school	day.3	There	are	many	ways	to	increase	
children's	daily	PA,4	and	throughout	the	years,	a	number	
of	large	school-	based	interventions	have	been	conducted	
to	increase	PA.	For	example,	one	school-	based	program	
found	 that	 expanding	 physical	 education	 (PE)	 lessons	
could	 improve	 physical	 capacity,5	 while	 a	 school-	based	
multi-	component	 PA	 intervention	 elevated	 PA	 and	 fit-
ness,	and	reduced	adiposity.6	As	examples	from	a	Danish	
context	the	Svendborgproject—	a	program	that	proved	to	
triple	 and	 improve	 the	 amount	 of	 PE	 was	 successfully	
implemented	and	sustained	by	the	Danish	municipality	
of	 Svendborg	 over	 a	 period	 of	 10  years	 (2008–	2018)	 to	
improve	PA,7	while	 the	Move	 for	Well-	being	 in	Schools	
(MWS)	 developed,	 implemented	 and	 evaluated	 a	
school-	based	PA	intervention	for	4th	to	6th	grade	school-
children.8	The	key	 factors	behind	 the	 successful	 imple-
mentation	 and	 sustainability	 of	 the	 Svendborgproject	
were	 identified	 as	 adapting	 to	 existing	 school	 practice,	

clear	requirements,	not	threaten	the	upkeep	of	academic	
standards,	regular	status	meetings,	and	training	courses	
when	analyzing	the	provider	and	intervention	character-
istics	of	the	project.7	Within	the	MWS	project	several	fac-
tors	including	having	a	strong	focus	on	implementation,	
knowledge	translation	mechanisms,	and	ongoing	dialog	
with	 the	 schools	 were	 found	 to	 affect	 the	 implementa-
tion.9	As	a	way	of	responding	to	the	ongoing	challenges	of	
low	PA,	in	2006	the	Fédération	Internationale	de	Football	
Association	(FIFA)	and	FIFA’s	Medical	Assessment	and	
Research	Centre	(F-	MARC)	developed	a	concept	for	chil-
dren	entitled	“FIFA	11	for	Health”.

In	2016,	an	adapted	“FIFA	11	for	Health”	program	was	
implemented	 in	 Danish	 schools	 named	 “11	 for	 Health	
in	 Denmark”	 (hereafter	 “11	 for	 Health”).10	 Since	 then,	
several	 studies	 targeting	 5th	 grade	 schoolchildren	 have	
reported	 positive	 effects	 on	 the	 participants’	 physical	
fitness,	 cognitive	 performance,	 well-	being,	 enjoyment,	
and	health	knowledge.11,12,10,13	Specifically,	Lind	et	al.12	
found	that	the	“11	for	Health”	concept	significantly	im-
proved	 psychomotor	 function	 and	 attention.	 Madsen	
et	 al.14	 found	 a	 significant	 increase	 in	 physical	 well-	
being.	Larsen	et	al.11	found	the	“11	for	Health”	concept	
successful	 at	 increasing	 health	 knowledge	 and	 enjoy-
ment,	with	only	around	5%	of	the	schoolchildren	not	lik-
ing	the	concept.	In	conjunction	with	the	“11	for	Health”	
concept,	 Ørntoft	 et	 al.15	 found	 that	 schoolchildren	 en-
gaged	in	club-	based	ball-	game	activities	had	higher	exer-
cise	capacity,	lower	resting	heart	rate,	and	higher	muscle	
mass	 than	 schoolchildren	 not	 engaged	 in	 leisure-	time	

Week
“Play football” 
activity

“Play fair” 
activity Session topics

1 Warming	up Play	football Prepare	for	exercise	and	sport

2 Passing Respect	others Respect	and	help	others	and	avoid	
bullying

3 Goalkeeping Be	active Walk,	cycle,	use	the	stairs	in	daily	
life

4 Dribbling Avoid	drugs,	
alcohol,	and	
tobacco

Avoid	unhealthy	addictions

5 Controlling	the	ball Control	your	
weight

Control	the	quantity	of	food	eaten

6 Defending Wash	your	hands Develop	good	hygiene

7 Trapping Drink	water Drink	water	instead	of	soft	drinks

8 Fitness	training Eat	a	balanced	
diet

Train	and	eat	a	varied	diet

9 Overlapping Keep	fit Do	vigorous	exercise

10 Shooting Think	positively Have	a	positive	mindset

11 Teamwork Fair	play Review	all	health	issues

T A B L E  1 	 “11	for	Health	in	Denmark”	
program:	session	activities,	health	
messages,	and	topics10
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sports.	However,	all	of	the	above-	mentioned	studies	ad-
opted	a	quantitative	approach	focusing	on	the	effects	of	
the	“11	 for	Health”	concept	on	measurable	variables	 in	
schoolchildren.	 Consequently,	 a	 deeper	 understanding	
is	 needed	 of	 what	 actually	 happens	 during	 the	 imple-
mentation	facilitation	of	 the	concept	and	of	 the	experi-
ences	 of	 teachers	 conducting	 the	 intervention.	 Closing	
this	 knowledge	 gap	 could	 help	 healthcare	 authorities,	
schools,	 and	 teachers	 by	 providing	 further	 insight	 into	
the	 challenges	 that	 might	 arise	 during	 implementation	
and	how	it	can	be	ensured	that	the	intended	positive	ef-
fects	of	the	“11	for	Health”	concept	are	actually	achieved.

1.1	 |	 The “11 for Health” concept

The	“11	for	Health”	concept	is	designed	for	10–	12-	year-	old	
5th	grade	children	and	can	be	described	as	a	health	educa-
tion	program	 that	 takes	place	on	 the	 football	pitch.	The	
concept	 combines	 health	 education	 and	 PA	 designed	 as	
small-	sided	games	or	technical	drills	in	small	groups	(eg,	
visualizing	healthy	habits	by	dribbling	a	ball	without	hit-
ting	cones	that	represent	cigarettes).	As	shown	in	Table 1,	
the	concept	consists	of	 two	weekly	45-	min	sessions	over	
an	 11-	week	 period	 and	 has	 recently	 been	 implemented	
in	multiple	schools	in	Denmark.	The	teacher	implement-
ing	the	“11	for	Health”	concept	normally	decides	which	
school	lessons	the	two	sessions	should	replace,	with	one	
of	 the	sessions	often	replacing	PE,	and	the	other	replac-
ing	 another	 subject	 (eg,	 maths	 or	 science).	 Each	 week	
the	training	focuses	on	delivering	one	of	ten	health	mes-
sages,	ending	with	a	final	round-	up	week	(week	11).	The	
sessions	aim	at	an	 intense	 level	of	PA	and	 include	team	
exercises	 and	 group	 discussions	 on	 health	 topics.	 A	 key	
element	of	each	session	is	the	concept	of	praise	partners.	
Each	 week	 the	 schoolchildren	 get	 a	 new	 praise	 partner,	
and	at	the	end	of	each	session,	praise	partners	briefly	get	
together	 to	 praise	 each	 other	 on	 their	 accomplishments	
during	 the	 session.10	 Before	 teachers	 are	 able	 to	 teach	
the	“11	for	Health”	concept,	they	are	required	to	partici-
pate	 in	a	training	course	hosted	by	researchers	from	the	
University	of	Southern	Denmark	(SDU)	in	collaboration	
with	the	Danish	Football	Association	(DBU).	The	training	
course	 lasts	2 days	and	 its	purpose	 is	 to	ensure	 that	 the	
teachers	deliver	the	“11	for	Health”	concept	in	an	engag-
ing	and	age-	,	gender-		and	culture-	sensitive	format.12

1.2	 |	 The educational development 
environment

To	 gain	 a	 deeper	 understanding	 of	 the	 implementation	
facilitation	of	 the	“11	 for	Health”	concept	a	description	

of	 the	 school	 environment	 is	 needed.	 We	 therefore	
chose	 to	 employ	 an	 ecological	 description	 focusing	 ex-
clusively	on	the	school	domain	and	teaching.	According	
to	Henriksen,	Stambulova	and	Roessler,16	such	environ-
ments	 can	 be	 defined	 as	 a	 dynamic	 system	 comprising:	
(a)	a	schoolchild's	surroundings	at	the	microlevel	where	
academic	 and	 personal	 development	 take	 place,	 (b)	
the	 interrelations	 between	 these	 surroundings;	 (c)	 the	
macro-	level,	ie,	the	larger	context	in	which	surroundings	
are	embedded;	and	(d)	the	organizational	culture	of	the	
school	and	class,	which	is	an	integrative	factor	of	the	en-
vironment's	effectiveness	for	facilitating	implementation	
of	 the	 “11	 for	 Health”	 concept.	 Inspired	 by	 Henriksen,	
Stambulova	and	Roessler,16	our	 framework	consisted	of	
two	 models.	 The	 first	 model—	the	 descriptive	 working	
model—	comprised	the	development	environment	of	the	
schoolchildren,	 which	 we	 used	 to	 describe	 and	 clarify	
the	 tendencies,	 roles	 and	 functions	 of	 the	 various	 com-
ponents	 and	 relations	 within	 the	 school	 domain.	 The	
second	model—	the	explanatory	working	model	adapted	
from	 Henriksen,	 Stambulova	 and	 Roessler,17	 outlined	
in	 Figure  1—	comprised	 the	 factors	 within	 the	 environ-
ment,	which	can	be	described	as	specific	structured	fac-
tors	 affecting	 the	 implementation	 facilitation	 of	 “11	 for	
Health”	and	potentially	providing	the	environment	suc-
cess.	 The	 explanatory	 model	 illustrates	 how	 the	 daily	
routines	 and	 processes	 (eg,	 PE	 sessions	 and	 classes)	
have	 three	 interrelated	 outcomes:	 the	 development	 of	
the	 teacher	 and	 schoolchildren,	 achievements,	 and	 or-
ganizational	 development	 and	 culture.	 “Preconditions”	
include	 financial	 factors,	 human	 factors	 (eg,	 resources	
in	 the	 form	 of	 teachers	 and	 schoolchildren),	 and	 mate-
rial	factors	(eg,	training	and	school	facilities).	“Process”	
refers	 to	 everyday	 activities	 in	 the	 school	 environment.	
“Development	 of	 teacher	 and	 schoolchildren”	 refers	 to	
the	acquisition	of	skills	present	and/or	derived	from	“11	
for	Health”.	“Achievements”	refers	to	the	success	of	the	
implementation	 facilitation	 of	 the	 “11	 for	 Health”	 con-
cept.	 “Development	of	 teacher	and	schoolchildren”	can	
be	 seen	 as	 a	 product	 of	 organizational	 status,	 develop-
ment,	 and	 culture	 of	 the	 implementation	 facilitation	
of	 the	 “11	 for	 Health”	 concept.	 According	 to	 Schein,18	
“Organisational	 development	 and	 culture”	 consists	 of	
three	levels:	cultural	artifacts,	espoused	values,	and	basic	
assumptions.	“Cultural	artifacts”	include	stories,	myths,	
customs,	and	traditions	communicated	within	the	envi-
ronment,	and	also	physical	cultural	manifestations	such	
as	buildings	and	surroundings.	“Espoused	values”	can	be	
seen	as	social	principles,	class	customs,	norms,	goals,	and	
standards	 that	 the	 environment	 shows.	 “Basic	 assump-
tions”	are	the	teachers’	and	schoolchildren's	underlying	
reasons	for	actions,	and	consist	of	taken-	for-	granted	be-
liefs	and	assumptions.	The	working	model	predicts	that	
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the	 implementation	 facilitation	 of	 the	 “11	 for	 Health”	
concept	can	be	seen	as	a	result	of	the	interplay	between	
preconditions,	process,	individual	and	class	development,	
and	achievements	with	cultures	serving	to	integrate	these	
different	elements.

Accordingly,	this	study	aimed	to	gain	a	deeper	under-
standing	of	the	implementation	facilitation	of	the	“11	for	
Health”	 concept	 in	 a	 Danish	 5th	 grade	 school	 class.	The	
objectives	of	 the	 study	were	 (a)	 to	provide	an	ecological	
description	of	the	school	environment	and	(b)	to	examine	
and	identify	factors	in	the	implementation	and	facilitation	
of	the	concept.

2 	 | 	 MATERIALS AND METHODS

The	 study	 was	 designed	 as	 a	 case	 study	 to	 holistically	
capture	 the	 complexity	 of	 a	 single-	bounded	 case.19	 The	
present	study	is	seen	as	instrumental	because	it	provides	
a	 comprehensive	 understanding	 of	 the	 factors	 involved	
in	implementing	and	facilitating	the	“11	for	Health”	con-
cept,20	 and	 it	 is	 intrinsic21	 because	 it	 gives	 a	 structural	
understanding	of	this	particular	case.	Thus,	we	do	not	en-
gage	 in	 value-	free	 assumptions	 or	 neutral	 observations,	
realizing	the	influence	of	the	researchers	on	the	research.	
Instead,	 we	 acknowledge	 that	 reality	 is	 conceptually	
dependent	 meaning	 that	 it	 can	 be	 falsely	 characterized	

and	 falsely	 categorized.22	 The	 importance	 of	 being	 self-	
reflective	 to	 increase	 integrity	 and	 rigor	 is	 important.23	
Thus,	 aligned	 with	 a	 critical-	realist	 epistemological	
standpoint,	 and	 due	 to	 our	 extended	 knowledge	 of	 the	
“11	 for	 Health”	 concept,	 we	 believe	 it	 was	 not	 feasible	
to	 stay	 objective	 and	 neutral	 in	 our	 interpretations	 of	
the	data	collected	as	the	domain	of	the	real	cannot	be	re-
duced	to	the	domain	of	the	actual.22	Therefore,	the	back-
ground	 of	 the	 authors	 will	 be	 described	 to	 inform	 the	
reader	 how	 interpretative	 insights	 might	 be	 influenced.	
The	 majority	 of	 the	 authors	 primarily	 conduct	 football	
research	and	have	experience	of	 football	at	various	 lev-
els.	These	backgrounds	are	somewhat	reflected	in	the	“11	
for	Health”	training	manual	and	the	teaching	during	the	
course,	which	is	described	and	taught	using	“football	lan-
guage”	(eg,	“make	an	overlap,”	meaning	when	a	player	
runs	up	from	behind	another	player,	goes	past	them	and	
then	 receives	 the	 ball).	 However,	 the	 experience	 of	 the	
researchers	 behind	 the	 “11	 for	 Health”	 concept	 of	 how	
the	concept	was	implemented	and	facilitated	was,	at	the	
time	of	the	study,	limited.

2.1	 |	 Procedure and case selection

Prior	to	the	main	study,	the	first	author	conducted	a	6-	week	
pilot	 study	 following	 the	 teaching	 of	 the	 “11	 for	 Health”	

F I G U R E  1  Explanatory	working	model	adapted	from	Henriksen,	Stambulova,	&	Roessler17
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concept	 at	 another	 school	 through	 the	 autumn	 of	 2017.	
The	main	criteria	for	selecting	this	specific	pilot	case	were	
the	 school's	 accessibility	 (closely	 located	 geographically),	
prior	 teacher	 contact,	 and	 an	 openness	 about	 facilitating	
implementation	of	the	“11	for	Health”	concept.	The	pilot	
data	provided	insights	into	the	basic	issues	being	studied,	
which	led	to	a	realization	of	the	need	to	be	flexible	in	dif-
ferent	areas	but	also	raised	awareness	on	sharpness	and	on	
reflection	and	documentation	during	and	after	the	obser-
vational	work.24

After	the	pilot	study,	another	school	was	chosen	based	
on	the	information-	oriented	case	selection	method	known	
as	 paradigmatic	 case	 selection,	 which	 highlighted	 more	
general	characteristics	of	the	school	in	question.25	Based	
on	our	prior	knowledge	about	schools	participating	in	the	
“11	for	Health”	concept,	this	case	was	identified	as	having	
somewhat	prototypical	values.	These	values	were	 identi-
fied	as	being	 located	 in	a	 typical	Danish	 suburb,	having	
children	 with	 an	 inhomogeneous	 socioeconomic	 back-
ground,	and	having	a	 teacher	without	any	prior	 football	
knowledge	and	coaching	experience.	The	observation	was	
carried	 out	 over	 a	 4-	month	 period	 from	 March	 to	 June	
2018,	 usually	 over	 the	 entire	 school	 day	 (from	 8	 am	 to	
3	pm)	and	on	2 days	a	week.	Days	with	“11	 for	Health”	
teaching	were	targeted.

2.2	 |	 Participants

The	 participants	 were	 22	 Danish	 5th	 grade	 schoolchil-
dren	and	one	female	teacher	from	the	Capital	Region	of	
Copenhagen,	Denmark	(12	boys	and	10 girls,	Mage	11.86±).	
The	teacher	voluntarily	signed	up	and	took	part	in	the	“11	
for	Health”	teaching	course	in	January	2018.

2.3	 |	 Research methods and instruments

The	 unit	 of	 analysis	 when	 seeking	 to	 gain	 a	 deeper	 un-
derstanding	of	the	implementation	facilitation	of	the	“11	
for	Health”	concept	in	a	Danish	5th	grade	school	class	can	
be	seen	as	 the	 interplay	between	preconditions,	process,	
individual	and	class	development,	and	achievements.	To	
achieve	this	aim,	a	case	study	was	utilized,	which	can	be	
defined	as	an	empirical	inquiry	that	investigates	a	real-	life	
phenomenon	within	its	real-	life	context26	by	using	differ-
ent	sources	of	data	that	can	be	used	as	proof	of	evidence.27	
To	increase	validity,	as	the	strengths	of	one	approach	can	
compensate	 for	 the	 weaknesses	 of	 another,28	 a	 triangu-
lation	 of	 data	 sources	 was	 used,	 including	 digital	 pho-
tographs	 and	 filming,	 observations,	 and	 short	 informal	
interviews.

2.3.1	 |	 Digital	photographs	and	filming

Using	 a	 combination	 of	 digital	 photographs	 and	 filming	
enables	researchers	to	understand	not	just	what	the	par-
ticipants	 say	 they	 do,	 but	 also	 what	 they	 actually	 do,	 in	
everyday	life.29	As	filming	might	be	less	intrusive	than	a	
note-	taking	 evaluator30	 and	 provide	 significant	 insights	
into	 what	 participants	 are	 focusing	 on,	 thinking	 about,	
or	how	they	are	feeling	(eg,	overt	body	language	and	self-	
talk)31	the	authors	decided	to	film	and	photograph	obser-
vations	at	the	football	field	using	a	cell	phone.	After	each	
day	 of	 observations,	 data	 were	 reviewed,	 described,	 and	
transcribed	linguistically	to	the	computer.	After	transfer-
ring	the	data	to	a	secure	university	server	in	line	with	the	
APA	ethical	principles,32	all	material	was	deleted	from	the	
cell	phone.	In	total,	108	photographs	were	collected	and	
around	3 h	of	videos	were	filmed.	The	videos	were	distrib-
uted	on	87	video	clips	with	an	average	duration	of	2 min	
1 s.

2.3.2	 |	 Observation

The	aim	of	the	observation	is	to	provide	information	about	
the	topic	being	studied.	The	pilot	study	revealed	that	the	
observational	role	when	following	the	teaching	of	the	“11	
for	Health”	concept	alternated	on	a	continuum	between	
participating	 observer,	 observer	 participating,	 and	 occa-
sionally,	observing	teacher.30	The	participant	observations	
were	conducted	in	the	school	courtyard,	on	a	grass	field	
near	a	harbor	and	on	a	grass	field	near	a	tennis	club.	The	
formal	observation	was	conducted	in	the	classroom	and	in	
the	hallway	in	front	of	the	classroom.

2.3.3	 |	 Informal	interviews

The	 interviews	 can	 be	 described	 as	 brief	 discussions	 or	
casual	conversations	to	provide	further	insights	when	an	
opportunity	arises.	In	some	cases,	they	consisted	of	single	
question	to	get	a	sense	of	how	activities	were	experienced.	
At	other	 times,	 longer	questions	were	used	 to	 introduce	
discussions	at	the	end	of	an	observation	period.20

2.4	 |	 Data analysis

When	selecting	a	general	analytical	strategy	for	the	case	
study,	thematic	analysis	was	used	to	jointly	identify,	ana-
lyze,	 and	 report	 patterns	 (themes)	 within	 the	 multiple	
data	sources	(ie,	observations,	videos,	and	short	informal	
interviews).	 The	 thematic	 analysis	 involved	 searching	
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across	a	data	set	 to	 find	repeated	patterns	of	meaning.33	
The	themes	were	tentatively	identified	in	an	inductive	or	
“bottom-	up”	way.	This	meant	that	the	themes	were	data-	
driven,	meaning	a	latent	level	of	identifying	themes.33	As	
shown	 in	 Table  2,	 the	 analytic	 process	 followed	 the	 six	
phases	proposed	by	Braun	and	Clarke,33	with	the	notion	
of	contemplating	the	process	as	being	recursive,	where	we	
moved	back	and	forth	as	needed	throughout	the	phases.

The	first	phase	started	during	the	data	collection,	when	
the	first	author	looked	for	and	noted	patterns	of	meaning	
and	issues	of	potential	interest.	To	maintain	an	inductive	
approach,	the	reading	of	relevant	analytic	literature	began	
in	follow-	on	from	the	data	collection.	During	and	after	the	
data	transcription,	the	first	author	repeatedly	looked	at	the	
videos	and	field	notes	and	began	taking	notes	 for	 future	
coding.	After	familiarization	with	all	aspects	of	the	data,	
the	 linguistic	 data	 were	 transferred	 to	 NVivo34,	 and	 the	
schoolchildren's	names	were	pseudonymized.	Data	were	
organized	by	time,	beginning	with	the	first	day	of	observa-
tion.	The	first	author	coded	the	transcription	in	a	manner	
accounting	for	all	verbal	and	some	nonverbal	utterances,	
and	situational	actions,	such	as	exercises	on	the	football	
field	and	incidents	in	the	classroom,	were	described	thor-
oughly.	 In	 the	 second	 phase,	 the	 initial	 codes	 from	 the	
data	 extracted	 to	 NVivo34	 were	 produced.	 These	 codes	
identified	a	 feature	of	 the	data	that	appeared	interesting	
to	the	authors	and	referred	to	the	most	basic	segment	of	
the	raw	data	that	could	be	assessed	in	a	meaningful	way	
regarding	the	phenomenon.	The	authors	kept	as	many	po-
tential	 themes/patterns	as	possible,	as	 it	was	not	known	
at	this	point	what	would	be	interesting	later	on.	In	phase	
three,	the	authors	collated	and	sorted	the	coding	list	into	
potential	themes	using	a	mind	map.	This	phase	produced	

a	collection	of	candidate	themes	and	sub-	themes,	with	all	
extracts	of	data	that	had	been	coded	about	them.	In	phase	
four,	 the	collated	extracts	 for	each	 theme	and	subtheme	
were	read	and	considered	in	terms	of	appearing	to	form	
a	coherent	pattern	adequately	capturing	 the	contours	of	
the	coded	data.33	The	authors	did	this	by	creating	an	ini-
tial	thematic	map.	Second,	to	consider	whether	the	initial	
thematic	map	accurately	 reflected	 the	meanings	evident	
in	the	data,	the	authors	repeated	the	same	process	using	
the	entire	data	set.	In	phase	five,	themes	were	analyzed,	
defined,	and	refined	 following	 the	essence	of	what	each	
theme	 was	 about	 by	 identifying	 what	 was	 interesting	
and	why	in	relation	to	the	aim	of	the	study,	the	ecologi-
cal	model	and	the	overall	analytical	story	to	ensure	there	
was	not	too	much	overlap.	In	this	phase,	clear	names	and	
definitions	 were	 generated	 and	 the	 authors	 identified	
whether	 a	 theme	 contained	 any	 subthemes.	 Phase	 six	
began	with	fully	worked-	out	themes	telling	a	story	of	the	
data	in	which	each	theme	was	embedded	within	an	ana-
lytic	narrative	that	compellingly	illustrated	the	story	about	
the	data.

2.5	 |	 Ethical approval

The	study	was	approved	by	the	Regional	Committees	on	
Health	 Research	 Ethics	 for	 Copenhagen	 and	 Southern	
Denmark	(J.no	H-	16026885).	Prior	to	the	study,	the	school-
children's	parents	attended	an	informational	meeting10	in	
which	they	were	specifically	informed	about	the	research	
methods	 and	 instruments	 being	 used	 (eg,	 using	 digital	
photographs	 and	 filming),	 and	 written	 parental	 consent	
was	 obtained.	 Furthermore,	 prior	 to	 the	 data	 collection,	

T A B L E  2 	 Phases	of	the	thematic	analysis

Phase Description of the process

1.	Familiarizing	with	the	data: Transcribing	data	and	watching	videos,	reading/watching	and	rereading/rewatching	the	
data,	looking	for	potential	meaning,	and	issues	of	potential	interest.

2.	Generating	initial	codes: Initial	coding	identifying	features	of	the	data	(text	and	videos)	that	appeared	interesting	
in	relation	to	the	research	question.	As	an	example	of	data	extract:	“Simone	and	
Mohammed	are	holding	hands	and	running	after	the	ball	in	the	school	courtyard.	
Simone:	“Stop	stop	Mohammed,	I	can't	keep	up	with	you”.	Simone	laughs	out	loud,	
and	Mohammed	stops	and	starts	to	laugh	too”.

This	data	extract	was	initially	coded	as	smiles	and	laughs	which	later	became	a	sub-	theme.

3.	Searching	for	themes: Collating	and	sorting	codes	(text	and	videos)	into	potential	themes	using	a	mind	map	in	
Nvivo	ending	with	a	collection	of	candidate	themes	and	subthemes.

4.	Considering	and	reviewing	themes Reading	and	considering	themes	and	subthemes	in	terms	of	adequately	forming	a	coherent	
pattern	by	creating	an	initial	thematic	map.	This	process	was	repeated	using	the	entire	
data	set

5.	Defining	and	redefining	themes Analyzing,	defining,	and	refining	the	themes	in	accordance	with	the	research	question	and	
the	overall	story	of	the	analysis.	Clear	names	and	definitions	were	generated.

6.	Producing	the	fully	worked-	out	themes	
for	the	result	section

Final	names	and	definitions	were	given	for	5	themes,	including	compelling	extracts	
examples	and	analysis	relating	back	to	research	questions.
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the	schoolchildren	provided	their	consent	when	being	in-
formed	about	these	procedures	in	the	classroom.

3 	 | 	 RESULTS

Overall,	 the	 implementation	 facilitation	 showed	 high	
adherence	 to	 the	 “11	 for	 Health”	 concept,	 as	 all	 lessons	
described	 in	 Table  3	 took	 place	 and	 all	 schoolchildren	
participated	and	rarely	missed	class.	The	main	reasons	for	
the	high	adherence	were	the	motivational	style	of	teach-
ing	and	the	 fact	 that	most	of	 the	schoolchildren	seemed	
to	enjoy	the	“11	for	Health”	concept.	Nevertheless,	there	
were	 challenges	 during	 the	 implementation.	 One	 chal-
lenge	 was	 the	 need	 to	 familiarize	 the	 children	 with	 the	
games	and	drills	within	the	concept,	which	led	to	frustra-
tions	 from	 some	 of	 those	 boys	 who	 were	 active	 football	
players	at	the	beginning	of	the	11 weeks	of	teaching.	Also,	

a	previously	existing	clique	of	 football-	playing	boys	who	
occasionally	focused	merely	on	results	rather	than	on	suc-
cess	and	enjoyment	sometimes	was	experienced	as	chal-
lenging	for	the	teacher	and	the	other	schoolchildren.	This	
competitiveness	 was	 at	 times	 found	 to	 build	 barriers	 to	
other	schoolchildren	without	 football	experience,	poten-
tially	leading	to	a	more	controlled	form	of	motivation.

3.1	 |	 Environmental and organizational 
factors impacting the implementation

The	 first	 theme	we	 identified	 referred	 to	 the	macrolevel	
in	 the	 ecological	 model	 and	 the	 environmental	 and	 or-
ganizational	 impact.	 At	 this	 level,	 we	 found	 that	 the	
school	environment	had	a	profound	impact	on	the	imple-
mentation	 facilitation	of	“11	 for	Health”,	as	 the	concept	
required	the	teacher's	head	teacher	and	colleagues	to	be	

T A B L E  3 	 Coding	framework:	a	deeper	understanding	of	the	implementation	facilitation	of	the	“11	for	Health”	concept	in	a	Danish	5th	
grade	class

Candidate themes Sub- themes

1)	Environmental	and	organizational	factors	
impacting	on	the	implementation

Organizational	and	physical	level

No	football	pitch

Support	from	headmaster	and	teacher	colleagues

The	concept	was	taught	wherever	possible

2)	Familiarization	with	the	concept	for	the	
teacher	and	schoolchildren

Frustration

Confusion

Difficulty

Anger

Increasing	familiarity

Providing	feedback

3)	Previous	clique	formation Taking	account	of	each	other

Familiarity	with	football	language

Positive	and	negative	ways	of	using	a	football	language

Competitiveness

Barriers

Dissatisfaction

Feeling	reluctant

4)	The	central	role	of	the	teacher Stimulate	enjoyment	and	interest

Schoolchildren	smiling,	laughing,	showing	excitement,	and	giving	high-	five

Praise	partners

Behaving	enthusiastically

Some	schoolchildren	“just”	behaving	in	line	with	the	expectation

5)	The	importance	of	how	praise	partners	are	
allocated

Using	creative	and	neutral	ways	to	assign	praise	partners

Portraying	schoolchildren	in	a	different	light

Finding	new	social	constellations

Praising	gradually	become	integrated	within	the	class

Supporting	competence	and	relatedness
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flexible	in	adjusting	classes	and	subjects	to	fit	the	“11	for	
Health”	concept	into	the	school	curriculum.	The	“11	for	
Health”	teacher	received	structural	support	from	the	head	
teacher	and	her	colleagues,	who	endorsed	the	implemen-
tation	facilitation	of	the	“11	for	health”	concept.	However,	
we	 found	 it	 was	 an	 ongoing	 challenge	 to	 fit	 the	 “11	 for	
Health”	concept	 into	a	strict	school	 timetable,	which	al-
lowed	 little	 flexibility	 to	 take	 time	 from	regular	 subjects	
such	 as	 maths	 or	 science.	 At	 a	 physical	 level,	 we	 found	
the	school	did	not	have	access	to	a	regular	football	pitch,	
which	meant	the	teacher	was	obliged	to	use	other	possible	
areas.	This	meant	that	the	concept	was	taught,	wherever	
possible,	 in	the	areas	surrounding	the	school,	such	as	in	
the	school	courtyard,	on	a	grass	 field	near	a	harbor	and	
on	a	grass	field	near	a	tennis	club.	These	alternative	loca-
tions	were	also	used	for	outdoor	informational	lessons	re-
lated	to	the	“play	fair”	sessions.	The	school	courtyard	had	
trees	and	small	areas	of	grass,	but	because	a	lot	of	people	
used	the	courtyard,	it	could	best	be	described	as	a	big	dirt	
area	in	which	the	grass	was	worn	away,	making	it	far	from	
ideal	for	football.	Nevertheless,	we	found	that	the	school-
children	still	enjoyed	the	“11	for	Health”	concept,	despite	
being	taught	in	all	sorts	of	locations,	having	to	retrieve	the	
ball	from	beneath	bushes,	or	being	stung	by	nettles.

3.2	 |	 Familiarization with the concept 
for the teacher and schoolchildren

In	respect	of	 the	microlevel	of	 the	ecological	model,	 the	
implementation	facilitation	of	the	“11	for	Health”	concept	
required	 preparation	 and	 familiarity	 before	 the	 teacher	
and	the	schoolchildren	could	utilize	the	concept.	It	took	
quite	 a	 few	 weeks	 and	 repetitions	 before	 they	 became	
familiar	 with	 the	 games	 and	 drills,	 and	 the	 teacher	 was	
able	to	provide	a	rationale	for	the	activities.	Our	analysis	
revealed	 that	 this	 period	 was	 especially	 challenging	 for	
some	 of	 the	 boys	 with	 previous	 football	 experience.	 At	
times,	 these	boys	found	it	 frustrating	committing	to	and	
accepting	 an	 unknown	 game	 format,	 which	 was	 experi-
enced	differently	from	playing	football	with	two	goals	in	
a	regular	football	club	setting	and/or	playing	with	friends	
during	 leisure	 time.	 This	 became	 clear	 to	 us	 in	 the	 first	
week	of	 teaching,	when	some	boys	autonomously	chose	
to	combine	the	instructions	from	the	“11	for	Health”	con-
cept	aimed	at	a	high	level	of	PA	and	continuing	the	game	
when	 scoring	 while	 also	 utilizing	 a	 football-	specific	 be-
havior	that	involved	keeping	score	and	winning.	For	one	
of	the	boys,	Willie,	these	impulsive	choices	of	some	class-
mates	led	to	feelings	of	confusion	and	frustration,	and	in	
the	 end	 to	 an	 outburst	 of	 anger	 observed	 by	 his	 sudden	
willingness	to	tackle	an	opponent	aggressively.	However,	
such	 challenges	 were	 often	 overcome	 by	 the	 teacher,	 as	

she	was	able	to	interact	and	provide	feedback	drawing	on	
her	increasing	familiarity	with	the	concept.	This	familiar-
ity,	derived	from	the	teaching	course	and	previous	teach-
ing	and	game	experiences,	gradually	made	her	competent	
and	capable	of	referring	to	and	explaining	how	games	and	
drills	were	supposed	to	be	performed.

3.3	 |	 Previous clique formation

In	respect	of	the	micro-	level	of	the	ecological	model,	an-
other	theme	refers	to	a	previous	clique	formation	affect-
ing	the	implementation	facilitation	of	the	“11	for	Health”	
concept.	We	found	that	a	group	of	seven	boys	had	formed	
a	 clique,	 uniting	 around	 an	 autonomous	 eagerness	 to	
rganizes	 and	 play	 football	 whenever	 possible.	 For	 these	
boys,	football	had	personal	meaning	and	involved	an	emo-
tional	commitment,	and	 they	were	experiencing	a	sense	
of	 autonomy,	 seemingly	 with	 a	 reduced	 sense	 that	 the	
teacher	was	controlling	their	behavior.	The	impact	from	
the	espoused	values	from	the	football	clique,	and	football	
in	general,	was	also	visible	elsewhere,	as	we	 found	a	 fa-
miliarity	among	all	schoolchildren	with	a	football-	specific	
communication	 culture	 using	 certain	 verbal	 and	 bodily	
football	language.	This	language	was	used	both	positively	
and	negatively,	sometimes	at	the	same	time.	When	used	
positively,	 it	 mostly	 revolved	 around	 spontaneous	 prais-
ing	in	different	ways	and	showed	that	the	clique	was	sup-
porting	a	relatedness	around	football,	as	 they	often	took	
account	of	other	schoolchildren	who	were	not	part	of	the	
clique.	We	 found	examples	of	 the	 football	clique	adjust-
ing	 passes,	 shots,	 and	 tackles	 based	 on	 an	 awareness	 of	
whether	other	children	were	competent	at	football	or	not.	
However,	the	football	language	was	also	used	negatively,	
and	we	also	found	that	members	of	the	clique	played	hard	
and	rough	against	other	boys	within	the	clique	and	were	
highly	competitive,	focusing	on	picking	the	best	possible	
team	 to	 win.	 Occasionally	 these	 behaviors	 built	 barriers	
to	schoolchildren	outside	the	clique,	with	some	children	
labelled	as	having	 inferior	 football	skills.	An	example	of	
this	 was	 observed	 in	 a	 situation	 involving	 four	 children	
named	Simone,	Bernard,	Sean	and	Morris.	 In	this	situa-
tion,	Simone	remained	unpicked	for	a	team	and	Bernard,	
Sean	and	Morris,	members	of	the	clique,	were	discussing	
which	team	should	pick	her:

Bernard:	“Morris	and	Sean,	you	have	to	pick	Simone	for	
your	team!”

Morris:	“No,	we	won't.”

This	 type	 of	 behavior	 from	 the	 three	 boys	 sometimes	
made	 children	 outside	 the	 clique	 feel	 reluctant	 about	 the	
game.	 Particularly,	 hectic	 football	 situations	 led	 to	 more	



   | 9MADSEN et al.

negative	experiences,	as	the	football	 language	at	times	be-
came	clearly	confrontational	and	unpleasant.	Another	situ-
ation	was	observed	where	a	boy	named	Mohammed	shouted	
and	looked	angrily	at	a	girl	named	Sallie	during	a	game:	“If 
we don't pass the ball to each another,	we're not going to be 
able to score!”	Sallie	was	not	able	to	understand	the	meaning	
of	Mohammed's	instructions	and	felt	somewhat	shocked	by	
his	harsh	line	of	language.	She	reacted	by	withdrawing	on	
the	field	for	some	minutes,	although	she	was	eventually	en-
couraged	by	other	classmates	to	resume	the	game.

3.4	 |	 The central role of the teacher

Another	theme	also	relating	to	the	microlevel	of	the	eco-
logical	 model	 was	 the	 central	 role	 of	 the	 teacher.	 The	
teacher	was	found	to	demonstrate	a	motivational	style	of	
teaching,	 accompanied	 by	 understanding	 and	 support,	
which	 stimulated	 the	 schoolchildren's	 experience	 of	 en-
joyment	and	interest	both	within	the	class	and	during	the	
“11	for	Health”	concept.	This	behavior	was	highly	visible	
during	the	“11	for	Health”	sessions	and	often	resulted	in	
the	children	smiling,	laughing,	showing	excitement,	and	
giving	 high-	fives.	 Examples	 of	 this	 were	 observed	 when	
the	 teacher	 enthusiastically	 encouraged	 the	 children	 to	
support	each	other	during	games	and	drills.	On	one	occa-
sion,	this	encouraging	behavior	led	to	Willie	unexpectedly	
shouting	“Great job,	Sallie”	and,	on	another	occasion,	 to	
Sean	suddenly	giving	Morris	a	high-	five	and	saying	“This 
is fantastic,	Morris.	You're really giving it all you've got on 
the pitch.	I love it!”.

The	 central	 role	 of	 the	 teacher	 also	 explains	 why	 we	
found	high	adherence	to	the	“11	for	Health”	concept	de-
spite	several	schoolchildren	not	having	any	prior	experi-
ence	of	football.

3.5	 |	 The importance of how praise 
partners are allocated

The	last	theme	we	identified,	again	relating	to	the	micro-
level	of	the	ecological	model,	was	the	importance	of	how	
the	 praise	 partners	 within	 the	 “11	 for	 Health”	 concept	
were	allocated.	We	found	that	the	teacher	used	the	praise	
partner	 concept	 in	 a	 creative	 and	 neutral	 manner	 when	
pairing	 off	 the	 schoolchildren,	 eg,	 when	 she	 assigned	
praise	partners	based	on	children	having	the	same	color	
shoelaces,	 number	 of	 times	 doing	 leisure-	time	 activities	
per	week	or	number	of	siblings.	This	creative	and	neutral	
approach	defined	the	school	children	in	a	different	way,	
regardless	 of	 football	 skills	 or	 school	 performance,	 and	
helped	 them	 regroup	 or	 find	 new	 social	 constellations.	
Consequently,	 praising	 became	 integrated	 within	 the	

class,	as	the	children	spontaneously	began	praising	each	
other's	skills	more	frequently.	We	found	that	this	led	to	a	
supportive	milieu,	since	every	child	had	a	praise	partner	
keeping	an	eye	on	 them	and	supporting	 their	basic	psy-
chological	needs	of	competence	and	relatedness.

4 	 | 	 DISCUSSION

This	 study	aimed	 to	gain	a	deeper	understanding	of	 the	
implementation	 facilitation	 of	 the	 “11	 for	 Health”	 con-
cept	 in	a	Danish	5th	grade	 school	class.	We	provided	an	
ecological	description	of	the	school	environment,	and	ex-
amined	and	identified	five	factors	influencing	the	imple-
mentation	 facilitation	 of	 the	 concept:	 (1)	 environmental	
and	 organizational	 factors;	 (2)	 familiarization	 with	 the	
concept	 for	 the	 teacher	and	schoolchildren;	 (3)	previous	
clique	formation;	(4)	the	central	role	of	the	teacher;	and	
(5)	importance	of	how	praise	partners	are	allocated.	This	
study	contributes	to	the	existing	literature	from	a	qualita-
tive	approach	by	expanding	the	knowledge	about	the	“11	
for	Health”	concept	and	contributes	to	the	literature	about	
active	school	concepts.

To	summarize	our	results,	we	found	that	the	autonomy-	
supportive	style	of	teaching	and	the	way	of	applying	con-
ceptual	 elements,	 such	 as	 the	 praise	 partner	 concept,	
showed	 that	 the	 teacher	 played	 a	 key	 role	 in	 the	 imple-
mentation	 facilitation	 of	 “11	 for	 Health”.	 The	 football	
clique	of	autonomously	motivated	boys	also	contributed	
to	the	implementation	facilitation.	Their	familiarity	with	
football	 was	 a	 resource,	 because	 their	 praising	 of	 class-
mates	encouraged	adherence.	However,	a	general	need	for	
familiarization	with	games	and	drills	at	the	beginning	of	
the	“11	for	Health”	concept	and	a	differentiated	focus	on	
winning	games	and	not	always	focusing	on	involvement,	
high	rate	of	success	and	enjoyment	on	the	part	of	the	foot-
ball	clique	was	occasionally	challenging.	These	challenges	
can	be	seen	as	a	need	for	familiarization	with	the	“11	for	
Health”	 concept	 and	 as	 a	 result	 of	 a	 competitive	 nature	
within	 the	 clique,	 as	 observed	 through	 their	 occasional	
negative	use	of	football	language,	implicit	behaviors,	and	
actions.	 This	 language	 and	 these	 behaviors	 and	 actions	
were	 sometimes	 found	 to	build	barriers	 to	other	 school-
children	without	football	experience,	possibly	leading	to	a	
more	controlled	form	of	motivation,	potentially	jeopardiz-
ing	the	implementation	facilitation	of	the	“11	for	Health”	
concept.

Within	 a	 Danish	 educational	 context	 with	 increas-
ing	weekly	teaching	hours,35	we	found	the	teacher	to	be	
the	key	 to	 the	 implementation	 facilitation	of	 the	“11	 for	
Health”	 concept.	 A	 way	 to	 explain	 this	 was	 the	 teach-
er's	 ability	 to	 perform	 autonomy-	supportive	 teaching	
(AST)	by	creating	an	environment	perceived	as	pleasant	
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and	 intrinsically	 motivating	 and	 supportive	 of	 students’	
basic	 psychological	 needs	 (BPN).	We	 found	 this	 to	 have	
important	 pedagogical	 implications	 for	 schoolchildren's	
motivation,36	 potentially	 leading	 to	 adaptive	 psychologi-
cal	outcomes37	and	supporting	them	to	eventually	act	as	
fully	 autonomous	 individuals.	 When	 familiarizing	 with	
the	“11	for	Health”	concept,	we	found	that	the	teacher	was	
able	to	provide	a	rationale	for	the	activities	and	encourage	
engagement.	This	way	of	 teaching	by	offering	hints,	but	
not	 answers,	 to	 help	 schoolchildren	 overcome	 potential	
problems	 has	 also	 been	 found	 to	 be	 beneficial	 in	 other	
studies.36,38	This	might	explain	 factors	of	 the	 implemen-
tation	facilitation	of	the	“11	for	Health”	concept,	as	teach-
ers	 focused	on	becoming	more	autonomy-	supportive	are	
perceived	as	more	autonomy-	supportive	and	significantly	
less	 controlling	 by	 their	 students.39	 The	 schoolchildren	
were	 mostly	 found	 to	 support	 each	 other	 in	 improving,	
working	together	 to	 learn	new	football	skills,	and	trying	
their	best.40	As	a	way	of	 supporting	 these	behaviors,	we	
found	 the	 praise	 partner	 concept	 to	 be	 a	 valuable	 tool,	
again	initiated	by	the	teacher	setting	the	stage	for	uncon-
ditional	 praising	 regardless	 of	 football	 skills	 and	 school	
performance.	We	found	this	to	be	a	contributory	factor	in	
creating	a	supportive	class	milieu	in	which	praising	gradu-
ally	became	integrated,	as	every	child	had	a	praise	partner	
supporting	their	basic	psychological	needs	of	competence	
and	 relatedness.41	 These	 findings	 are	 supported	 else-
where,	underlining	that	teachers	and	peers	are	considered	
the	most	significant	social	agents	in	the	school	setting,42	
while	 grounding	 PA	 interventions	 in	 self-	determination	
and	basic	psychological	needs	were	found	effective	when	
developing	and	implementing	school-	based	interventions	
within	Danish	schools.9,43

Another	factor	contributing	to	the	implementation	fa-
cilitation	of	the	“11	for	Health”	concept	was	the	previously	
formed	clique	of	boys	with	an	autonomous	eagerness	 to	
organize	 and	 play	 football	 whenever	 possible.	The	 boys’	
autonomous	motivation	was	characterized	by	a	volitional	
engagement;	 a	 feeling	 that	 participation	 in	 the	 “11	 for	
Health”	concept	was	of	 their	own	choice	and	volition.44	
However,	we	also	 found	 this	 to	be	a	 throughgoing	com-
municative	form,	as	most	of	the	children	used	a	specific	
verbal	 and	 bodily	 football	 language.	 Schein18	 points	 out	
that	 culture—	in	 this	 instance,	 the	 school,	 and	 the	 class	
environment—	consists	of	layers	of	visibility.	We	found	the	
football	 fellowship	 observable	 as	 artifacts	 and	 espoused	
values	 (norms	 and	 ideologies)	 that	 were	 communicated	
frequently,	such	as	when	the	boys	adjusted	passes,	shots,	
and	tackles	based	on	an	awareness	of	whether	other	chil-
dren	were	competent	at	football	or	not.	This	is	important	
when	focusing	on	necessary	implementation	and	teaching	
factors,	as	over	time	norms	and	ideologies	may	contribute	
to	a	strong	culture.16	However,	meanings	attached	to	the	

concept	of	enjoyment	vary,	and	for	some	enjoyment	means	
competing	with	peers	of	the	same	ability	and	also	playing	
to	win.45	It	might	therefore	be	expected	that	the	clique	of	
competitive	 boys	 was	 occasionally	 found	 to	 build	 barri-
ers	to	schoolchildren	outside	the	football	fellowship,	pri-
marily	through	a	negative	use	of	football	language.	These	
somewhat	taken-	for-	granted,	underlying,	and	usually	un-
conscious	assumptions	observed	in	the	implicit	behaviors	
and	actions	of	 the	clique	could	potentially	comprise	 the	
core	 of	 culture,18	 as	 some	 children	 displayed	 more	 con-
trolled	 forms	 of	 motivation.	 However,	 autonomous	 and	
controlled	forms	of	motivation	can	coexist,	meaning	that	
schoolchildren	might	participate	in	“11	for	Health”	for	a	
combination	 of	 reasons,	 some	 autonomous,	 others	 con-
trolled.46	Where	there	is	co-	existence,	the	teacher	is	again	
found	 to	be	 the	key	person,	as	 they	control	and	support	
the	autonomy	within	the	“11	for	Health”	session,	whereas	
classmates	or	peers	to	a	greater	extent	support	relatedness	
because	 they	 interact	 with	 their	 classmates	 throughout	
the	day,	not	just	during	PE	or	classroom	time.37

4.1	 |	 Methodological considerations

We	selected	the	qualitative	case-	study	design	to	investigate	
a	 real-	life	phenomenon	within	 its	 real-	life	context.25	We	
believe	this	approach	was	adequate	for	gaining	a	deeper	
understanding	 of	 the	 implementation	 facilitation	 of	 the	
“11	for	Health”	concept	in	a	Danish	5th	grade	school	class.	
However,	there	is	no	precise	consensus	on	the	design	and	
implementation	of	case	studies,	which	made	it	crucial	for	
us	to	create	a	dependable	and	defensible	design.47	As	an	
offshoot	of	earlier	effect	studies	within	the	“11	for	Health”	
concept,	this	study	looked	at	the	real-	time	functioning	of	
the	environment.	Observations	of	the	participants	and	in-
formal	interviews	complemented	each	other	in	providing	
an	ecological	description	of	the	school	environment.	The	
two	working	models	ensured	an	ecological	description	fo-
cusing	exclusively	on	the	school	domain	and	teaching	as	
inspired	by	Henriksen,	Stambulova	and	Roessler.17

Two	 limitations	 of	 the	 study	 are	 worth	 mentioning.	
First,	given	the	background	of	the	authors,	we	acknowledge	
that	depicting	the	environmental	reality	of	the	school	envi-
ronment	was	untenable,	as	we	have	to	claim	to	be	partially	
theory-	driven,	 making	 an	 objective	 assessment	 impossi-
ble.48	Second,	 the	qualitative	approach	used	 in	 this	 study	
did	not	allow	us	to	establish	a	rigorous	causal	relationship	
in	terms	of	identifying	factors	influencing	the	environment	
and	fully	capturing	all	positive	effects	of	the	“11	for	Health”	
concept.	However,	this	case	study	can	be	seen	as	central	to	
scientific	 development,25	 as	 we	 have	 outlined	 important	
factors	to	be	taken	into	account	when	considering	the	im-
plementation	facilitation	of	the	“11	for	Health”	concept.



   | 11MADSEN et al.

4.2	 |	 Perspectives

Football	can	be	considered	suitable	within	a	school	con-
text	because	it	is	a	well-	known	activity	and	a	widely	prac-
ticed	 team	 sport.	 To	 strengthen	 this	 argument,	 “11	 for	
Health”	has	been	proven	to	provide	effects	on	body	com-
position,	 blood	 pressure,	 cardiovascular	 fitness,	 health	
knowledge,	 cognitive	 performance,	 well-	being,	 and	 en-
joyment.11,12,49,10,13,15	 However,	 as	 we	 found	 the	 teacher	
to	be	a	key	 factor	 in	 the	 implementation	facilitation,	we	
recommend	that	teachers	apply	AST	when	using	the	“11	
for	 Health”	 concept.	 This	 means,	 among	 other	 things	
taking	 the	 schoolchild's	 perspective,	 vitalizing	 potential	
inner	 motivational	 resources;	 providing	 an	 explanatory	
rationale	for	the	activities	and	drills;	acknowledging	and	
accepting	negative	effects	during	teaching;	relying	on	and	
supporting	 informational	 and	 non-	pressuring	 language;	
and	 displaying	 patience	 when	 experiencing	 frustrated	
schoolchildren	during	teaching.50	Finally,	we	recommend	
that	the	concept	should	be	endorsed	at	an	organizational	
level,	 supporting	 the	 teacher	 in	 scheduling	 the	 “11	 for	
Health”	concept	within	the	school	curriculum.
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Translation and content validation of the 
trans-contextual model questionnaire battery 
and development of a web-based version for 
10-to 12-year-old Danish schoolchildren
Esben Elholm Madsen1,2,3*, Anne-Marie Elbe4, Peter Krustrup24, Carsten Hvid Larsen2, 
Malte Nejst Larsen2, Mads Madsen2 and Tina Hansen5

Abstract:  The trans-contextual model (TCM) offers a heuristic-based theoretical 
framework to understand fifth-grade Danish schoolchildren’s motivation to participate 
in the 11 for Health in Denmark educational football concept, as well as their intention 
and behaviour to participate in vigorous physical activity (PA) in a leisure-time context. 
The implementation of this model framework in a validated web-based version of the 
3-part TCM questionnaire battery requires transparent, qualitative cross-cultural 
translation and adaptation so that effectiveness of the 11 for Health concept can be 
evaluated in a Danish context. The focus of this translation and adaptation process was 
on content validity and conceptual, item, semantic, and operational equivalencies. This 
study consisted of three parts: (1) translation and creation of a web-based question-
naire version, (2) cognitive debriefing interviews in two independent groups of 
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schoolchildren (ten boys and six girls, Mage = 11.65 years) and (3) observation during 
implementation of the questionnaire battery. Through analytical triangulation of 
interviews and observations, we identified four themes: considerations to be taken into 
account in creating the web-based questionnaire battery, adjustments needed when 
translating the questionnaire battery, required personal information, and response 
categories. Further, we identified and resolved problems with regard to the introduc-
tion of the questionnaire battery, to 23 out of 57 questions, to providing personal 
information, and to response categories. The translated and adapted TCM question-
naire battery seems to be suitable for 10- to 12-year-old Danish schoolchildren and 
shows content validity. The Danish web-based version of the TCM is now ready for 
large-scale testing of its psychometric properties.

Subjects: Sport and Exercise Science; Sport and Leisure Studies; Physical Education; 
Primary Physical Education; Secondary Physical Education; Sport and Leisure 
Management; Health Promotion; Qualitative methods in sport  

Keywords: Trans-contextual model; 11 for Health in Denmark; children; physical activity; 
cross-cultural adaptation; football

1. Introduction
The World Health Organisation (WHO) recommends that children and adolescents limit the amount of 
time spent being sedentary and that they exercise at least an average of 60 min/day per week. The 
nature of this physical activity (PA) should be of moderate-to-vigorous intensity (MVPA) and mostly 
aerobic (Bull et al., 2020). However, only 26% of Danish children between 11 and 15 years of age conform 
to national guidelines of 60 min/day of moderate-to-high PA (Toftager & Brønd, 2019). Studies show that 
participation in informal and particularly formal leisure-time sports is effective in promoting PA and 
increases the chances of conforming to WHO guidelines (Madsen et al., 2020; Ørntoft et al., 2018). The 
evidence-based 11 for health—in Denmark concept (hereafter 11 for Health) targeting 10- to 12-year- 
old fifth-grade schoolchildren has been successful in increasing physical fitness, cognition, well-being, 
health knowledge and enjoyment (Larsen et al., 2021; Lind et al., 2018; Madsen et al., 2020; Ørntoft et al., 
2018). However, a key element in the successful application of the 11 for Health concept has not been 
examined, namely the motivational processes underlying participation and the behavioural changes the 
program can potentially bring about. Motivation is an essential and complex phenomenon in relation to 
PA amongst children (Pannekoek et al., 2013). That is, motivation is energised by various psychological 
and socio-contextual factors, and in turn influences PA initiation and adherence (Standage et al., 2003; 
Vallerand & Losier, 1999). However, charging motivational processes are complex as motivational 
theories have similar components together with considerable overlap in the definitions and constructs 
and the proposed mechanisms by which these constructs affect PA behaviour (Hagger, 2014; Hagger & 
Chatzisarantis, 2009). The trans-contextual model (TCM) of Hagger and Chatzisarantis (2009) is 
a common framework attempting to capture the complexity for investigating motivational processes 
in academic and school settings and was thus chosen for application in the 11 for Health concept 
(Hagger et al., 2003; Hagger & Chatzisarantis, 2009, 2012, 2016; Krustrup & Krustrup, 2018).

The TCM was developed to interrogate processes by which autonomous motivation toward in- 
school educational activities relate to autonomous motivation, intentions and participation in 
related activities in the out-of-school context (Hagger et al., 2003). To this end, the TCM draws 
on the well-known theories, namely self-determination theory (SDT) (Ryan & Deci, 2000), the 
theory of planned behaviour (Ajzen, 1991), and the hierarchical model of intrinsic and extrinsic 
motivation (Vallerand, 2007). To operationalize the TCM, Hagger and Hamilton (2018) applied 
a comprehensive questionnaire battery covering 57 items that assess transfer processes of moti-
vation for in-school activities to motivation for related activities in contexts outside of school. The 
course of the transfer processes is illustrated according to three central propositions occurring over 
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time; Time point 1: perceived support for autonomous motivation predicts autonomous motivation 
within educational contexts; Time point 2: autonomous motivation toward activities in an educa-
tional context predicts autonomous motivation toward similar activities in an out-of-school con-
text; Time point 3: autonomous motivation in an out-of-school context predicts future intention to 
engage in out-of-school activities and actual behavioural engagement. These three TCM proposi-
tions are addressed via a comprehensive TCM questionnaire battery in three parts, corresponding 
to the three time points. This is highlighted in Figure 1 and is aligned with the different sessions 
over the length of the 11 for Health program.

Although the 3-part TCM questionnaire battery has not yet been translated or cross-culturally 
adapted to the Danish educational context for use within the 11 for Health concept, the model’s 
effect patterns have been supported by earlier cross-cultural adaptational research involving persons 
of different ages, and with different cultural and national backgrounds (Barkoukis et al., 2010; Hagger, 
2014; Hagger et al., 2003, 2005, 2009; Hutmacher et al., 2020; Müftüler & İnce, 2015; Shen et al., 2008). 
In order to investigate the motivational processes during participation in the 11 for Health concept, the 
authors, therefore, had to translate and culturally adapt the 3-part TCM questionnaire battery into 
a web-based questionnaire battery to be used within the school-based 11 for Health concept.

When implementing a questionnaire in a new language and cultural context, the first step is to 
establish content validity (Terwee et al., 2018), that is, the degree to which content of the 
instrument adequately reflects the construct measured (Mokkink et al., 2010). While establishing 
content validity is often considered the most important in developing a questionnaire, it is 
challenging to assess (Terwee et al., 2018). Content validity is often judged by experts and 
representatives from the target group to ensure suitable and correct understanding (McKenna, 
2011). However, when target group members are schoolchildren, as in the TCM questionnaire 
battery used within the 11 for Health concept (Krustrup, 2018), it is even more challenging to 
establish content validity (Andersen & Kjærulff, 2003; Devine et al., 2018; Omrani et al., 2019). In 
our current study, content validity therefore addresses three main areas; (1) relevance (i.e., all 
items should be relevant for the construct of interest within a specific population and context of 
use, (2) comprehensiveness (i.e., no key aspects of the construct should be missing), and in 
particular (3) comprehensibility (i.e., the items should be understood by respondents as intended) 
(Terwee et al., 2018). In addition, when addressing content validity in the cross-cultural adaptation 
of a questionnaire, different types of equivalencies have to be emphasised, including conceptual 
equivalence (i.e., if a concept exists and is construed in the same way when translated), item 

Perceived Autonomy Support 
from PE teacher (15 items) 
(Hagger et al., 2007)

Autonomous 
Motivation

Controlled 
Motivation

Autonomous 
Motivation

Controlled 
Motivation

Perceived Behavioural Control 
(3 items) (Hagger et al., 2003)

Subjective Norms (4 items) 
(Hagger et al., 2003)

Behaviour: Engagement in 
active sports and/or 
vigorous physical activities 
(2 items)

Time point 1 (week 0) (School context) (23 items) Time point 2 (week 1) (out-of-school context) (32 items) Time point 3 (week 5) (out-of-school context) (2 items)

Theory of planned behaviour (9 items) 
(Hagger, Chatzisarantis, & Biddle, 2001; 
Hagger & Chatzisarantis, 2011)

The perceived locus of 
causality in a leisure-
time physical activity 
context (16 items)

The 11 for Health in Denmark concept: Session activities, health messages and topics (Madsen et al., 2020) 

Week 1: 
Warming up and 
play football

Week 2: 
Passing and 
respect others 

Week 3: 
Goalkeeping and 
be active 

Week 4: Dribbling 
and avoid drugs, 
alcohol, and tobacco

Week 5: Controlling 
the ball and controlling 
your weight 

Week 11: 
Team work
and fair play

Autonomous and 
controlled forms of 
motivation for in-school 
physical activities (8 items) 
(Ryan & Connel, 1989)

Figure 1. Hypothetical model of 
the trans-contextual model 
questionnaire battery and the 
11 for health concept.
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equivalence (i.e., the extent to which a given item is an appropriate measure of the concept it is 
assumed to measure, in the different cultures), semantic equivalence (i.e., if the connotation is the 
same for speakers of different languages), and operational equivalence (i.e., if the methods used to 
collect the data are equally appropriate) (Regnault & Herdman, 2015).

Similar to previous questionnaire research applied to the 11 for Health concept, the use of the 
translated TCM questionnaire is planned as a web-based questionnaire (Larsen et al., 2021; 
Madsen et al., 2020; Ørntoft et al., 2018). However, web-based administration may yield slightly 
different results compared to paper-based versions as the web-based administration is seldomly 
done in a controlled setting (Austin et al., 2006; Donker et al., 2010). Therefore, content validity of 
the web-based TCM questionnaire must also be established (Gera et al., 2020; Terwee et al., 2018). 
Since the target users of the 11 for Health concept (i.e., 10- to 12-year-old schoolchildren) are not 
capable of translating a comprehensive English questionnaire, it is essential to involve them in 
other ways in the translation and adaptation process. By including this target group, we aim to 
minimize cultural bias and to ensure that the original intent of the measure is preserved beyond 
linguistic equivalence (Peña, 2007).

In sum, this study aims to (1) conduct and describe the translation and cultural adaptation 
process of the TCM questionnaire battery, (2) create a web-based TCM questionnaire battery to be 
used within the school-based 11 for Health concept, and in doing so (3) address content validity 
through cognitive debriefing and observations with target users, while evaluating conceptual, item, 
semantic, and operational equivalencies.

2. Materials and methods

2.1. Design
This cross-cultural adaptation study employed a qualitative and descriptive approach (Portney, 
2020). The study was conducted from September 2018 to September 2019 and included an 
iterative and multistage process with translation and creation of a web-based TCM questionnaire 
battery as well as a series of cognitive debriefing interviews and observations. This process allowed 
in-depth insight into content validity and the addressed equivalencies of the 57-item TCM ques-
tionnaire battery (Terwee et al., 2018).

2.2. Measures
The translated TCM questionnaire battery comprised three parts that related to the three time 
points, and content related to perceived autonomy support by PE teachers (Hagger et al., 2007); 
autonomous (intrinsic and identified regulations) and controlled (external and introjected regula-
tions) motivation for the perceived locus of causality scales for school and out-of-school contexts 
(Ryan & Connell, 1989); and intentions, attitudes, subjective norms, and perceived behavioural 
control from the theory of planned behaviour for PA outside of school (Ajzen, 2002). Full details of 
the TCM questionnaire can be found in appendix A and a short description is given below. The 
Danish TCM questionnaire battery is available upon request from the corresponding author.

2.2.1. Time point 1 (week 0)
included 15 questions related to perceived autonomy support from the PE teacher (Hagger et al., 
2007) and 8 questions related to autonomous and controlled forms of motivation for in-school PA 
(Ryan & Connell, 1989). Questions were formulated as statements and rated on a set of Likert 
scales. Perceived autonomy support from the PE teacher was rated on a Likert scale from 1 
(strongly disagree) to 7 (strongly agree). Autonomous and controlled forms of motivation for in- 
school physical activities were rated on a Likert scale from 1 (very true) to 4 (not true at all). (See 
appendix A; Time 1 (week 0).
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2.2.2. Time point 2 (week 1)
included 9 questions related to planned behaviour (Ajzen, 2002), 16 questions related to perceived 
locus of causality in a leisure-time PA context (Ryan & Connell, 1989), 3 questions related to 
perceived behavioural control, and 4 questions related to subjective norms (Ajzen, 2002). In 
relation to planned behaviour, the first question addressed the amount of vigorous PA practised 
more than 20 minutes per day during the last 6 months according to a set of fixed response 
options from 1 (not at all) to 6 (most days per week). Three questions addressed intentions, plans, 
and expectations for a 5-week PA participation and were rated on a Likert scale from 1 (strongly 
disagree) to 7 (strongly agree), while one question addressed attitudes towards PA in leisure-time 
and was rated according to a set of five 7-point semantic differential scales covering boring- 
interesting, unenjoyable-enjoyable, bad-good, useless-useful, and harmful-beneficial. The 16 ques-
tions related to perceived locus of causality in a leisure-time PA context addressed four types of 
regulations (external, introjected, identified, and intrinsic) and were rated on a Likert scale from 1 
(not true for me) to 7 (very true for me). The three questions related to perceived behavioural 
control addressed control over exercise during leisure-time and were rated on a Likert scale from 1 
(very little control/strongly disagree) to 7 (complete control/strongly agree). The four questions 
related to subjective norms about PA in leisure time for the next 5 weeks were rated on a Likert 
scale from 1 (strongly disagree) to 7 (strongly agree). (See appendix A; Time 2 (week 1).

2.2.3. Time point 3 (week 5)
included 2 questions related to engagement in active sports and/or vigorous physical activities 
(Ajzen, 2002). The questions were formulated as statements in which schoolchildren were asked 
about the amount of past PA behaviour and rated on a Likert scale from 1 (unenjoyable) to 7 
(enjoyable). (See appendix A; Time 3 (week 5).

2.3. Procedure
The three main phases included seven steps which are displayed in Table 1.

Phase 1 (steps 1–3) included translation and creation of a web-based TCM questionnaire battery. 
The translation of the TCM was based on forward and backward translation, emphasizing linguistic 
accuracy (Brislin & Freimanis, 2001). As this translation method does not consider cultural aspects 
of language (McKenna, 2011), we added elements of the dual-panel method (using experts and 
a “lay” panel), as recommended (McKenna, 2011; Mokkink et al., 2010; Regnault & Herdman, 2015). 
Following McKenna (2011) the developer of the original questionnaire granted permission to 
translate, culturally adapt and validate the TCM into a Danish web-based questionnaire battery. 
As schoolchildren were not sufficiently capable of translating the TCM questionnaire battery, we 
decided not to include them in the translation lay panel, as recommended (Mckenna et al., 2012). 
Instead, the first author and a group of bachelor students produced two separate translations, 
which were then synthesized into a linguistically accurate consensus-based Danish web-based 
version named TCM-DK. Thereafter, one bilingual expert in sport and exercise psychology, who was 
familiar with the TCM, compared the TCM-DK to the original English version and made minor edits. 
At the end of phase 1, a web-based version of the TCM-DK was created and divided into a three- 
part design containing three separate links using Enalyzer (2021) according to Time point 1 
(week 0), Time point 2 (week 1), and Time point 3 (week 5).

Phase 2 (steps 4–5) included cognitive debriefing and observations. In total, two series of 
cognitive debriefing and observations were completed (Terwee et al., 2018). While the first series 
addressed the first version of the Danish web-based TCM-DK, the second addressed a second 
version of the Danish web-based TCM-DK adapted specifically to the 11 for Health concept.

Participants: Participants included fifth-grade Danish schoolchildren (ten boys and six girls, Mage 

= 11.65), of whom eight (4 boys and 4 girls) participated in the first series of individual cognitive 
debriefing and observations and eight (6 boys and 2 girls) participated in focus groups in the second 
series of cognitive debriefing and observations.
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Procedure of cognitive debriefing and observations: Both series of cognitive debriefing and 
observations followed the three-part design (Time point 1, Time point 2, and Time point 3), were 
held in familiar classroom settings, and used an interview guide based on a model for cognitive 
debriefing, whereby two groups of schoolchildren would answer a range of probing questions 
(García, 2011) (see interview guide in appendix B). For both series of cognitive debriefing and 
observations a school location was chosen because it was considered topic-relevant and neutral 
and also provided room for social exchanges (Halkier, 2010). A short introduction to the TCM 
questionnaire battery was given, and probing questions were asked by interviewers. Examples of 
the probes included “Were there any questions you could not understand?”, “Can you repeat the 
question in your own words?”, “Was it easy or hard for you to answer the questions?”, “Could you 
find your answer among the response choices?” The interviewer could also ask spontaneous 
probing questions about the observation on the tablet, smartphone, or computer. The school-
children then clarified the spontaneous probing questions by pointing to the screen and elaborat-
ing on problems with the design of the web-based questionnaire, response categories and/or 
specific wording. To increase dependability of the translation process the interviews were recorded, 
and observations were described and transcribed verbatim after each cognitive debriefing and 
observation following the three-part design (Time point 1, Time point 2, and Time point 3).

The first series of cognitive debriefing and observations were conducted individually, with two 
schoolchildren who were interviewed individually each time at different ends of a classroom. All 
schoolchildren used a school tablet. Based on the first series of cognitive debriefing and observa-
tions, the first author conducted adjustments and adapted the 11 for Health concept to Time point 
1 (week 0) of the three-part design.

The second series of cognitive debriefing and observations were conducted in focus groups with 
schoolchildren, following the teaching of the 11 for Health concept. Schoolchildren used 
a combination of school laptops and private smartphones. For the laptop users the questionnaire 
link was provided via the schoolchildren’s school e-mail account and for the smartphone users the 
link was provided via a QR-code.

Phase 3 (step 6) included analyses of the cognitive debriefing, review, and adaptation compo-
nents. In order to ensure consistency, the data were analysed qualitatively and chronologically by 
the first author using a top-down approach with particular emphasis on comprehensibility follow-
ing the two series of cognitive interviews and observations. The cognitive interviews and observa-
tions were analysed together using a triangulation of Braun and Clarke (2006) thematic analysis 
and Conrad and Blair (1996) response problem matrix (RPM). The thematic analysis was used 
deductively and was analysis-driven, which implied that all data were related to specific equiv-
alencies (i.e., conceptual, item, semantic, and operational) and were extracted to provide the unit 
of analysis (Fereday & Muir-Cochrane, 2006). To confirm equivalencies, the RPM was used to 
identify the magnitude of the problem’s effect on response data (i.e., prominent, minor, lexical, 
inclusion/exclusion, temporal, logical, and computational) (Conrad & Blair, 1996). The thematic 
analysis involves searching across a data set to find repeated patterns of meaning (Braun & Clarke, 
2006), while the RPM can be described as a classification of possible response problems that may 
occur with questionnaire completion (Conrad & Blair, 1996). Thus, the thematic analysis is con-
sidered flexible and is framed as a realist/experiential method (Roulston, 2001), while the RPM 
taxonomy is somewhat stricter and can help specify problems and promote solutions (Conrad & 
Blair, 1996). A prominent problem was when the schoolchildren did not understand the content of 
the question or had insufficient information to answer, while a minor problem was when the 
schoolchildren had to re-read the question several times and/or asked for help from the inter-
viewer but managed to provide a meaningful response. The responses to the TCM questionnaire 
battery in the second series were also analysed using descriptive statistics with frequencies and 
percentages. This was done to provide insight into which questions were answered using the full 
response scale. If there were questions with one response option overly favoured, these were then 
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considered later together with all qualitative evidence. Based on these data it was later decided 
whether questions or response scales needed revisions.

Phase 3 (step 7) involved finalization of the battery together with experts. First, one bilingual 
expert in sport and exercise psychology reviewed and compared if the second version of the 
Danish web-based TCM-DK adapted to the 11 for Health concept matched the original English 
version to ensure content validity. Second, the Danish web-based TCM-DK adapted to the 11 for 
Health concept was back-translated to the original English language (Brislin & Freimanis, 2001) 
and approved by two experts in sport psychology.

2.4. Ethical approval
The study was a part of a comprehensive research study approved by the Regional Committees on 
Health Research Ethics for Copenhagen and Southern Denmark (J.no H-16026885).

3. Results
The four identified themes showed in Table 2 were: Considerations to be taken into account in 
creating the web-based questionnaire battery, adjustments needed when translating the ques-
tionnaire battery, required personal information, and response categories.

Our RPM taxonomy which is summarised in Table 3 showed that most questions were under-
stood as intended or only had minor problems. However, we identified prominent problems with 
the introductory text for all three parts of the TCM questionnaire battery. Furthermore, we 
identified problems in 23 out of 57 questions, out of which one contained a prominent problem 
and 22 contained minor problems. In addition, we identified prominent problems in all questions 
that asked for participants’ personal information. Prominent problems were also identified in the 
first two parts of the questionnaire battery (computational and temporal) with regard to the 
questions’ response categories.

4. Considerations to be taken into account in creating the web-based questionnaire 
battery
The first theme referred to operational equivalence. Across the two rounds of cognitive interviews 
and observations, the web-based TCM questionnaire battery was found to be a suitable tool for the 
targeted group of Danish schoolchildren. We discovered that the applied questionnaire program 
Enalyzer, which is shown in Figure 2, was easy to use, and that electronic devices such as tablets, 
laptops and smartphones were widely available in a Danish school context.

During both cognitive interviews we observed that most of the schoolchildren were focused on 
answering the questions as quickly as possible. To increase their concentration, we found it 
beneficial to assign the self-report questionnaire as schoolwork, and for the second round of 
cognitive interviews and observations we programmed the survey in such a manner that the 
schoolchildren were required to reply to each question before advancing to the next question. 
The first round of cognitive interviews and observations showed that the schoolchildren either did 
not read and/or were not able to remember the common stems for the questions (i.e., “the part of 
the survey question that presents the issue about which the question is asking or the instruction” 
(Roe, 2008, p. 666)). We therefore presented all common stems as single statements before each 
question (see Figure 2, picture 1). This meant that the survey was programmed in such a way that 
the question was repeated before each single question and not just presented at the beginning of 
the scale.

4.1. Adjustments when translating the questionnaire battery
The second theme referred to conceptual, item and semantic equivalence. A common finding 
across the two rounds of cognitive debriefing and observations was that most of the questions 
were easy to understand, especially when referring to the 11 for Health concept in the second 
round of the cognitive interviews. However, during the first round of cognitive interviews and 
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observations, the schoolchildren seemed somewhat reluctant to elaborate their interpretation and 
understanding of the questions. Minor lexical and inclusion/exclusion problems were found in most 
questions in this first round. We also found that providing a targeted description—highlighting that 
the PE session was the area of interest when introducing the questionnaire battery—was needed. 
During the first round we did not explicitly refer to the 11 for Health concept. One example was 
when the schoolchildren told us afterwards that they felt understood by their PE teacher, but when 
we asked them for more details, they referred to situations during their math instruction. We then 
realized that the PE teacher was also the children’s math teacher, making their replies less specific 
to PE sessions. The intended focus of the question concerned, however, was exclusively the PE 
session. These points were adjusted after the first round of cognitive interviews and observations. 
Consequently, these problems did not occur during the second round, which underlines that 
targeted description of specific PE elements was needed to fully capture the intended content of 
the questions. Furthermore, our analysis revealed that specific wording had to be changed or 
added to address semantic and item equivalence and capture the original intent of the questions 
beyond linguistic equivalence. An example of this was found during the second round of cognitive 
interviews and observations in which the schoolchildren pointed out that a definition of the word 
“restless” was needed. Due to the fact that the schoolchildren were not able to provide a more 
suitable Danish word, they suggested to add a definition in a parenthesis next to the word restless, 
namely, “having too much energy” (see picture 1, Figure 2).

4.2. Required personal information
The third theme, which referred to item and operational equivalence, addressed the challenges 
that the schoolchildren experienced when asked to provide required personal information such as 

Table 2. Coding framework from the analysis derived from testing a web-based Danish version 
of the trans-contextual model questionnaire in 10–12 year-old schoolchildren
1) Considerations to be taken into 
account in creating the web-based 
questionnaire battery

Web-based version is suitable

High accessibility of electronical 
devices

Intuitive schoolchildren

Providing information before 
responding to the questions

Layout is important—and 
preferable presenting one question 
at a time

2) Adjustments needed when 
translating the questionnaire 
battery

To do physical activity was changed 
to participate in physical activity

The term to be restless, was 
defined using a parantheses with 
the explanation (having too much 
energy).

3) Required personal information Writing your name

Writing your age

Providing date of birth

4) Response categories Using both numbers and wording if 
possible—scroll-down was 
sometimes preferable when having 
longer response categories

Using numbers or faces as 
responces?

Horizontal or vertical?

Somehow a need for a written 
description
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Table 3. Summary of Respondents problem matrix including referent, source of confusion, 
solution, and taxonomy problems
Referent Source of confusion Solution Taxonomy problems
Articulation of questions Schoolchildren answering 

questions as quickly as 
possible

Articulate the 
questionnaire self-report 
as schoolwork and 
including an electronical 
procedure of completing 
each question before 
proceeding.

GCW, Prominent

Using common stems As schoolchildren did not 
look at and/or were not 
able to remember the 
common stems, they 
were getting confused 
about these types of 
questions 
(Time 1, autonomous and 
controlled forms of 
motivation for in school 
PA, 8 questions, and Time 
1, The perceived locus of 
causality, 16 questions).

All common stems in 
Time 1 (week 0) and Time 
2 (week 1) were 
presented as single 
statements (i.e., “I do 11 
for Health because I’ll get 
in trouble if I don’t”).

GC, Lex, I/E, Minor

The questionnaire 
introductions

The introductions used in 
the first phase of the 
translation and validation 
process was too general, 
making schoolchildren 
confused about which 
class and teacher to think 
about.

Using targeted 
description on the 11 for 
Health helped targeting 
these questions to the PE 
sessions.

GC, Lex, Prominent

Questions - The schoolchildren 
seemed confused about 
the meaning of the word 
restless (Time 2, the 
perceived locus of 
causality, question 15). 
- As an example: The 
phrases “.to do active 
sports.” were not 
considered precise 
enough by the 
schoolchildren thus 
suggesting using the 
word participating 
instead (Time 2, theory of 
planned behavior, 
question 1–5).

- Change or adjustment 
of wording 
- Adding a definition of 
the word in a parenthesis.

GC, GCW, Lex, Prominent

Providing background 
information

When providing names 
and date-of-birth the 
schoolchildren were 
confused about how to 
provide the information

Providing a textbox for 
providing name and 
date-of-birth in a flexible 
manner

GC, GCW, Temporal, 
Prominent

Response categories - Occasionally the 
schoolchildren did not 
select responses between 
2–3 and 5–6 when 
answering longer 
horizontal response 
categories. 
- Addressing past weekly 
physical activity behavior 
were difficult to 
remember when 
addressing a 6-month 
period (Time 2, 
question 1).

- Providing both numbers 
and text in the response 
categories and using 
a vertical scroll-down 
menu were used within 
specific response 
categories 
- Using emojis and text 
supported the 
understanding of 
remembering the extent 
of weekly physical 
activity.

GC, GCW, Temporal, 
Computational, 
Prominent
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providing their name, age, and date of birth (see picture 2A, 2B, and 2 C, Figure 2). During both 
interviews and observations, all schoolchildren seemed confused about whether to use their first 
name, or if they should also provide their middle and last name. As it seemed important for the 
schoolchildren to highlight the differences between just turning 11 and being nearly 12 years of 
age, providing age and date of birth were also found challenging. Several attempts were made to 
capture this information in the best way possible (i.e., suggesting a visual digital calendar, 
a textbox, and limiting the responses to numbers). The most suitable solution for both problems 
was a more flexible textbox, in which names and age could be interpreted verbatim.

4.3. Response categories
The final theme response categories refers to item, semantic, and operational equivalence. This 
theme was identified as having several computational problems (i.e., residual types of problems). 
Distributions of responses were reviewed for each TCM question to gain additional insights into 
whether the questions would be able to discriminate between the schoolchildren differing in the 
measured construct (see appendix A). The responses showed a good spread for the three-part 
design, however with a tendency to choose positive response categories such as “strongly agree”, 
“true”, “strongly approve”, “very true for me”. To solve the several computational problems, the 
use of both numbers and text were found to be preferable (see picture 3, Figure 2). For some 
computational problems it was not always necessary to include two types of information in the 
response categories as most questions with longer horizontal response categories revealed an 
evenly distributed response pattern (see picture 4, Figure 2). The use of emojis to replace or 
complement numbers or descriptions within the response categories was also attempted. The 

Picture 1: Common stems as single statements

English version: Here we would like to know why you exercise during your free time. 
Please choose an answer to show why you exercise. “I exercise during my free time 
because I get restless (have too much energy) if I don't exercise often”. Responses: 1 
= Not true for me, 4 =  Sometimes true for me, and 7 = Very true for me

Picture 2A, B, and C: Providing name, age, and date-of-birth in a flexible manner

Picture 4: Complementing descriptions in the response category with emojis 

English version: ”Write your full name” English version: Provide your date-of-birth (date-month-year)

English version: “During the last 6 month how often in average have you participated in 
hard physical activities for 20 minutes at a time? (please choose an answer that 
describes your answer best)”. 
Responses: Persevering face = “Not at all” and smiling face with smiling eyes = “Most 
days per week”

Picture 2A Picture 2B

Picture 3: vertical scroll-down response category 

English version: “I plan to do active sports and/or hard physical 
activities during my leisure time the coming 5 weeks”. Responses: 
1 = Strongly disagree and 7 = Strongly agree

English version: ”What is your age?”

Picture 2C

Picture 4: Response pattern 

English version: “I exercise during my free time because I feel 
ashamed when I miss an exercise session”. Responses: 1 = Not 
true for me, 4 =  Sometimes true for me, and 7 = Very true for 
me

Figure 2. Observations on how 
descriptions, items, and 
response categories were 
interpreted by the schoolchil-
dren in Enalyzer.

GC: General comments on the trans-contextual model questionnaire battery. 
GCW: General comments on the web-based version of the trans-contextual model questionnaire battery. 
Magnitude of the problem’s effect on response data: Prominent (when the schoolchildren did not understand the 
content of the item or had insufficient information to answer the item), minor (when the schoolchildren had to re- 
read the item several times and/or asked for help from interviewers but managed to provide a meaningful response) 
Lex: Lexical (difficulties in understanding or misunderstanding the meaning of a word or a phrase). 
I/E: Inclusion/exclusion (difficulties in determining what to include or exclude in a word used in an item). 
Temporal (difficulties in responding to an item if the scale does not fit). 
Log: Logical (when the item has more than one focus or includes, for example, negations or contradictions). 
C: Computational (residual types of problems) 
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interviews revealed that emojis were applicable, yet we found only one question for which it was 
necessary to complement descriptions in the response category using emojis (see picture 5, 
Figure 2). We defined this as a prominent problem as the question addressed PA behaviour in 
the last 6 months. We therefore resolved the prominent problem by making use of both emojis and 
supportive text.

5. Discussion
This study aimed to (1) conduct and describe the translation and cultural adaptation process of the 
TCM questionnaire battery, (2) create a web-based TCM questionnaire battery for use within the 
school-based 11 for Health concept, and (3) in this process address content validity through 
cognitive interviews and observations with target users while evaluating specific equivalences 
(i.e., conceptual, item, semantic, and operational). Our findings suggest that the translated 
Danish three-part TCM questionnaire battery design was understood as intended when used within 
the context of the 11 for Health concept. However, to uphold a scientific standard of measurement 
and fully capture the theoretical construct of the TCM we identified four themes namely: con-
siderations to be taken into account in creating the web-based questionnaire battery, adjustment 
needed when translating the questionnaire battery, required personal information, and response 
categories. Further, we identified and solved prominent problems with the introduction in all three 
parts of the TCM and discovered the need of using a targeted description of the 11 for Health 
concept. We identified and solved lexical problems in 23 out of 57 questions, out of which one 
question contained a prominent problem in which a definition of a word was needed, and 22 
questions contained minor problems regarding word adjustment. Lastly, we identified and resolved 
prominent problems that occurred when the schoolchildren had to provide personal information, 
and for the computational problems in the response categories.

When addressing content validity as a first step in scale development and validation, there is 
often a need to delete items (Boateng et al., 2018) and this decision should not be made lightly 
(Regnault & Herdman, 2015). However, none of the two independent groups of schoolchildren 
mentioned the need to delete items within the TCM which supports our translation and cultural 
adaptation process. Schoolchildren who had not yet participated in the 11 for Health concept were 
considered a useful first group for additional validity and pre-testing (Collins, 2003). Afterwards, 
schoolchildren already taking part in the 11 for Health concept were involved in the pre-testing as 
they were able to judge the relevance and in particular the comprehensibility of the questionnaires 
while participating (McKenna, 2011) and thereby also ensured that a child-friendly language was 
being used (Andersen & Kjærulff, 2003; McCusker et al., 2015). Although previous studies recom-
mend between 30 and 40 persons for pre-testing in the final stage of the adaptation process 
(Beaton et al., 2000), we found that the participation of 16 schoolchildren were sufficient which is 
also supported elsewhere (De Leeuw, 2011). As children lack the required linguistic capacity to 
process complex questionnaire structures (Andersen & Kjærulff, 2003; Devine et al., 2018), and 
have more difficulties with cognitively demanding survey questions than adults (Borgers et al., 
2004; Scott, 1997) a working memory period of 3 months is considered maximum for children in 
questionnaires for memory to be roughly exact (Larsen, 2002). Therefore, we adjusted some of the 
response categories when referring to common stems and provided supportive working memory 
information (i.e., emojis) to support the text when addressing past PA behaviour (Alismail & Zhang, 
2020; Kaye et al., 2017; Thompson & Filik, 2016). The need for adjusting such elements is also 
supported in other studies with children and adolescents, on the basis that these types of ques-
tions require more complex cognitive processes (Kröner-Herwig et al., 2010; Sampaio Rocha-Filho 
& Hershey, 2017; Smith & Platt, 2013). When reviewing the response distribution to obtain addi-
tional insights into whether the questions would discriminate among the schoolchildren differing in 
the measured construct, we found a tendency to choose positive response categories such as 
“strongly agree”, “true”, “strongly approve”, “very true for me”. This is supported elsewhere, as 
children of this age tend to please the researcher, which may result in more superficial answers 
and socially desirable responses (De Leeuw, 2011).
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Denmark has implemented comprehensive national IT strategies in recent years (EU, 2020), 
making the use of web-based questionnaires applicable and easy to use for this age group and 
within this culture (Statistik, 2019). However, in newly translated versions of web-based question-
naires, comprehensibility is of major importance (Gera et al., 2020), which is why we emphasized 
content validity in our study. This is important since the translated web-based version is to be used 
within the large-scale school-based 11 for Health concept.

5.1. Methodological considerations
In this study the content validity was addressed while evaluating conceptual, item, semantic, and 
operational equivalence. To confirm equivalence, we combined two translation methods to 
enhance the value of the forward-backward translation (Brislin & Freimanis, 2001) by adding 
elements of the dual-panel method to build quality into the three phases of translation and 
cultural adaptation process. In the dual-panel method, a bilingual panel representing the target 
audience (Mckenna et al., 2012) should produce the first translation. However, since our target 
group of schoolchildren was not capable of translating the 57-item TCM questionnaire battery we 
used experts and a lay panel as recommended elsewhere (McKenna, 2011; Mokkink et al., 2010; 
Regnault & Herdman, 2015). As recommended by McKenna (2011) we made every attempt to 
involve the schoolchildren as the target group in all phases of the process.

Furthermore, we added two rounds of cognitive debriefing interviews and observations with 
schoolchildren, as recommended in the literature (McKenna, 2011; Mckenna et al., 2012). However, 
for the first round of cognitive interviews and observations we did not refer to the actual inter-
vention. This choice might have influenced our results as the first group of schoolchildren was 
found to be somewhat reluctant to elaborate on their interpretation and understanding of the TCM 
questionnaire battery in depth. This reluctance was not seen in the second group of schoolchildren, 
which can be explained by the fact that this group was able to refer to the 11 for Health as 
recommended in the methodological literature (Mckenna et al., 2012) and as suggested in the TCM 
literature (Hagger & Chatzisarantis, 2009; Hagger et al., 2005; Hagger & Hamilton, 2018). 
Therefore, our combined translation process and development of a web-based Danish version of 
the TCM seemed to work well. The original intention behind the TCM was preserved and hidden 
problems regarding aspects of conceptual, item, semantic, and operational equivalence were 
addressed and resolved. Thus, we believe our web-based Danish version of the TCM questionnaire 
battery with adequate content validity can be used in studies targeted at schoolchildren 10 years 
of age and up (Mokkink et al., 2010).

5.2. Recommendations for providing a web-based version of the TCM
In line with WHO recommendations, we will highlight some important considerations when 
developing web-based versions of questionnaires aimed at children (WHO, 2021). First, we recom-
mend that only one piece of information and/or question is presented at a time to ensure that the 
original intention of the measure is preserved (Peña, 2007). Secondly, when referring to common 
stems such as “I exercise during my free time because . . . ” (Roe, 2008) we recommend that the 
stem is presented in each of the questions, and not solely at the beginning of the questionnaire. 
Thirdly, since schoolchildren, due to their age, are often impulsive and act in the spur of the 
moment (Leshem, 2016; Omrani et al., 2019), we recommend programming the questionnaire in 
such a way that that each question must be answered before the pupil can proceed to the next 
question. This will ensure a more complete data set. Fourth, we recommend that the web-based 
questionnaire is introduced and described as schoolwork and supervised by a teacher and/or 
researcher(s) as suggested elsewhere (Hagger & Hamilton, 2018). This introductory text should 
also be communicated using clear and simple short sentences (Borgers & Hox, 2000). Fifth, as 
schoolchildren in this study—as in other studies—found it challenging to provide their age 
(Andersen & Kjærulff, 2003), supplying a flexible textbox in which background information (i.e., 
name, age, and date-of-birth) can be entered is recommended to ensure the best answers. Sixth, 
when providing longer response categories and to fully capture the values, such as when using 
a Likert scale answering format from 1–7, we recommend considering using supplementary 
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information (i.e., text and emojis) in all response categories to provide emotional and contextual 
cues (Alismail & Zhang, 2020; Kaye et al., 2017; Thompson & Filik, 2016).

6. Conclusion
In this study conceptual, item, semantic, and operational equivalence of a web-based Danish 
translation of the TCM questionnaire battery was achieved through an iterative process in three 
phases with participation of the target users (i.e., schoolchildren aged 10 to 12). This study adds to 
existing literature about the TCM questionnaire battery as well as adding knowledge to the 
approach when investigating content validity and cultural adaptation for schoolchildren. The 
results support the content validity of the translated Danish web-based TCM questionnaire battery, 
and the ability to measure the processes by which schoolchildren’s autonomous motivation 
towards in-school PA relates to autonomous motivation, intentions, and participation in similar 
activities outside of school. Challenges concerning the content of the TCM and the creation of 
a Danish web-based questionnaire battery were identified and resolved. Thus, the 57-item web- 
based Danish version of the TCM questionnaire battery is now ready for large-scale field testing of 
its psychometric properties, such as convergent validity, reliability, and responsiveness.
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Abstract 23 

The “11 for Health in Denmark” in-school educational football program has shown to have 24 

numerous positive physiological and psychological effects in 10–12-year-old schoolchildren. A key 25 

part of the successful application of the program, however, has not yet been examined, namely the 26 

motivational processes underlying participation and behavioral changes. This study examined such 27 

motivational processes (i.e., autonomous motivation, beliefs, and intentions) using the trans-28 

contextual model (TCM) and investigated if the 11 for Health in Denmark program increased 29 

intentions to participate in physical activity (PA) outside of school in 10-12-year-old 30 

schoolchildren. Using a web-based questionnaire, Danish schoolchildren (N = 276 (boys, 50.4%); 31 

Mage = 10.44, SD = .35) from three schools and seven classes completed TCM-based questionnaires 32 

at three time-points (weeks 0, 1 and 5) while participating in the 11 for Health in Denmark program. 33 

Single-indicator structural equation modelling was performed to examine goodness-of-fit and 34 

parameter estimates. A path analysis using maximum likelihood estimation was used to test the 35 

direct and indirect effects of the TCM model. The results partly supported a mediation sequence, as 36 

we found significant direct effects in 8 of 13 motivational variables (β = -.25-.83, p < .05), indirect 37 

effects in 1 of 9 variables (β = .15, p <.01), but no effects with regard to PA behaviour. Findings 38 

provide evidence for a motivational link between Danish schoolchildren’s autonomous and 39 

controlled motivation from in school to out of school, and may inform future interventions 40 

promoting motivation and participation in out of school PA.     41 



Introduction 42 

Epidemiological research has consistently demonstrated positive associations between 43 

physical activity (PA) and psychological, cognitive, and physical health outcomes in children and 44 

adolescents (Poitras et al., 2016). Researchers have, therefore, sought to identify the psychological 45 

determinants of PA to inform the development of effective interventions to promote PA in 46 

adolescents. One of these determinants is motivation, which plays a key role in shaping engagement 47 

and attainment in PA and in physical education (PE) (Kelso et al., 2020). Motivational determinants 48 

are addressed in the multi-theoretical trans-contextual model (TCM; Hagger, Chatzisarantis, 49 

Culverhouse, and Biddle (2003), according to which the promotion of autonomous motivation in 50 

classrooms will transfer towards autonomous motivation for activities in contexts outside of school, 51 

such as PA in leisure-time (Hutmacher et al., 2020). This trans-contextual transfer is important, 52 

especially when considering that youth around the world often fail to achieve the recommended 53 

daily 60 min of moderate-to-vigorous PA (Aubert et al., 2018). According to a report by the Danish 54 

Health Authority which in 2018 objectively measured PA levels in 1.677 schoolchildren, this is also 55 

the case for Danish children between the age of 11-15 years, of whom only 26% meet the national 56 

PA guidelines (Toftager & Brønd, 2019).  57 

The 11 for Health in Denmark educational football concept (henceforth referred to as “the 58 

program”) was implemented in Danish schools in collaboration with the Danish Football 59 

Association (DBU) as a way to counter the inability to meet PA guidelines for children and has 60 

shown numerous positive physiological and psychological effects (Larsen et al., 2021; Lind et al., 61 

2018; Madsen et al., 2020; Ryom et al., 2021; Ørntoft et al., 2018). Although the teachers who 62 

deliver the program are taught how to teach in an engaging manner, a key part of the program’s 63 

successful application has not yet been examined; namely the motivational processes for 64 

participation and behavioral changes (Madsen et al., 2021a). Therefore, this study used the TCM 65 

framework to investigate the processes by which 10-12-year-old schoolchildren’s perceived 66 

autonomy support and autonomous motivation toward the program predicted autonomous 67 

motivation, beliefs, intentions and PA behaviour outside of school. This line of research is unique 68 

as no previous research has applied the TCM in a football related PE intervention; further, it will be 69 

the first time that the TCM is tested in Danish schoolchildren.  70 



Background 71 

Increasing the number of PE lessons in school settings has shown a decrease in the 72 

percentage of schoolchildren with hypertension and prehypertension (Kolanowski et al., 2022), 73 

improved physical status, and reduced prevalence of overweight, obesity and cardiovascular risk 74 

(Klakk et al., 2013). In response to such evidence, the World Health Organization (WHO) launched 75 

a global plan for PA for 2018-2030, in which whole school-based policy initiatives are put forward 76 

as an essential component to creating more active children (WHO, 2018). This global plan aims to 77 

help schoolchildren reach the recommended 60 min/day of moderate-to-vigorous intensity aerobic 78 

PA across the week in order to achieve health benefits (Bull et al., 2020). Within a school context, 79 

PE holds a unique and advantageous position in being able to reach all children of an age cohort 80 

(Hutmacher et al., 2020), and has been a useful pre-existing network in which health promotion 81 

messages to support the adoption of health-related PA behavior in young people can be 82 

promulgated (Shepard & Trudeau, 2000). There are many ways to increase children and 83 

adolescent’s daily PA; for instance, increasing PA in leisure-time activity by being active in a 84 

leisure-time sports club (Madsen, 2020). Studies have shown that participating in leisure-time 85 

sports increases the chances of meeting the WHO guidelines of undertaking at least 60 min/day of 86 

moderate-to-vigorous intensity (Sprengeler et al., 2019). Relatively few studies have examined the 87 

effectiveness of school-based PE interventions in promoting out-of-school PA (Polet et al., 2019), 88 

and seldomly focusing on the motivational processes from a school to an out-of-school context 89 

(Hagger & Hamilton, 2018). If the health benefits of PA are to be promoted, knowledge of the 90 

mechanisms of how in-school interventions incorporating PA messages to children can motivate 91 

children to be active outside of school are therefore necessary. 92 

The 11 for Health in Denmark 93 

The program is primarily designed for 10–12-year-old 5th-grade schoolchildren and can be 94 

described as a health education program that takes place on the football pitch. The program 95 

combines health education and PA designed as small-sided games or technical drills in small groups 96 

(e.g. visualizing healthy habits by dribbling a ball without hitting cones that represent cigarettes 97 

etc.) (Madsen et al., 2021b). When integrating the program into the school setting, it is required that 98 

the teachers participate in a cost-free training course hosted by the DBU and held by researchers 99 

from the University of Southern Denmark. The training course lasts 2 days and its purpose is to 100 

ensure that the teachers deliver the program in an engaging and age-, gender- and culture-sensitive 101 



format (Lind et al., 2018). The training course uses a teaching manual with the intent to ensure 102 

clarity when “the program” is being delivered in the schools. The training course highly emphasizes 103 

autonomy-supportive behaviors in the lessons, such as using informational rather than controlling 104 

language and providing positive feedback, but this style of teaching is not directly highlighted 105 

within the teaching manual. Within the literature the program is described as a motivational school-106 

based concept (Madsen et al., 2021b; Ørntoft et al., 2018), but during the teacher training courses 107 

and within the teaching manual the motivational elements are described, very broadly. As an 108 

example of this the Appendix of the teaching manual describes what constitutes a good teacher (i.e., 109 

show engagement, omit your views and values, let schoolchildren share their opinions, make eye 110 

contact, pay attention to schoolchildren’s skills, avoid complex explanations etc.). These 111 

descriptions are not based on theory or research but are described from researcher experience 112 

indirectly emphasizing autonomy-supportive behaviors in the lessons, such as using informational 113 

rather than controlling language and providing positive feedback.  114 

(Table 1: The 11 for Health in Denmark concept: Session activities, health messages and topics 115 

(Madsen et al., 2020, p. 1789) in about here) 116 

As shown in Table 1, the program consists of two weekly 45-minute sessions during an 11-117 

week period. The teacher decides which classes the two sessions should replace and one of the 118 

sessions often replaces PE, while the other replaces another session (Madsen et al., 2020). The 119 

training focuses on delivering one of ten health messages, ending with a final round-up week (week 120 

11). The sessions aim at a high level of PA for all those involved and include team exercises, but 121 

also group discussions on health topics. With few players per ball, the schoolchildren's level of 122 

involvement in the games are higher compared to normal team-sport activities. Throughout the 123 

program, schoolchildren are encouraged within a PE school setting to engage in vigorous PA during 124 

out-of-school leisure-time (i.e., riding their bike to school, playing football with family and/or 125 

friends etc.).  126 

A recent editorial in the British Journal of Sports Medicine by Thornton et al., (2021) 127 

acknowledged the program for its wide-ranging positive benefits on health and health knowledge. 128 

The authors acknowledge the program for being both low cost and effective in improving health, 129 

and for offering a framework for educating children about lifelong health habits. Several studies 130 

targeting 5th-grade schoolchildren completing the program have reported positive effects on the 131 

participants’ physical fitness, cognitive performance, well-being, enjoyment, and health knowledge. 132 



For instance, Lind et al. (2018) found that the program significantly improved psychomotor 133 

function and attention. Madsen et al. (2020) found a significant increase in physical well-being. 134 

Ryom et al. (2021) found a positive impact on health knowledge, well-being, fitness and high rates 135 

of enjoyment in ethnic minority schoolchildren.  The evaluation of the program’s intervention and 136 

implementation was also found to be positive from the involved teachers (Larsen, et al., 2018). 137 

Using a qualitative case study design, Madsen et al. (2021b) found high adherence to the program 138 

primarily due to an autonomously-supportive style of teaching, but also reported challenges of 139 

fitting an 11-week program into a busy school schedule.  140 

The trans-contextual model 141 

The TCM outlines the motivational processes by which school children’s autonomous 142 

motivation toward in-school educational activities relate to autonomous motivation, intentions, and 143 

actual participations in related activities in an out-of-school context (Hagger & Chatzisarantis, 144 

2012) (please see Figure 1). As such, the model is an integrated approach, with a key focus on 145 

determinants in two contexts: PE and leisure-time PA (Kalajas-Tilga et al., 2021, p. 464). 146 

(Figure 1: “The original trans-contextual model for the ‘11 for Health in Denmark” concept” 147 

in about here) 148 

In PE, the TCM explains the processes by which the PE teachers’ support for autonomous 149 

motivation in the classroom promotes schoolchildren’s motivation to engage in out-of-school PA. 150 

The strength of the TCM lies in the integration of different motivational theories, namely, self-151 

determination theory (SDT) (Ryan & Deci, 2000), the hierarchical model of motivation (Vallerand, 152 

2007), and the theory of planned behaviour (Ajzen, 1991). SDT focuses on how to engage the 153 

human self and emphasizes the social context and its ability to facilitate or thwart optimal 154 

motivation, and the extent to which behaviors are self-determined or controlled, capturing both 155 

situational and personality-related aspects of motivation (Ryan & Deci, 2000). Vallerand (2007) 156 

adopted the premises from SDT and developed a model based on the relative level of generality of 157 

the motivational constructs, their antecedents, and their impact on outcomes. The theory of planned 158 

behaviour (Ajzen, 1991) can be described as an adopted social cognitive theory aimed at explaining 159 

intentional behaviour. In this theory intentions are considered a motivational construct and represent 160 

the degree of planning and effort people are willing to invest in performing any future planned 161 

action or behaviour. In the current study we used the TCM (Hagger & Chatzisarantis, 2016) to 162 

investigate the processes by which 10-12-year-old schoolchildren’s perceived autonomy support 163 



and autonomous motivation toward PE, based on the program, related to autonomous motivation, 164 

beliefs, intentions and PA behaviour with respect to the teacher-set concept activities outside of 165 

school. 166 

Most research on TCM originates from academic or school settings. In these settings the 167 

TCM has been used with various aims, such as to study motivational predictors of participation in-168 

school to out-of-school science learning activities in secondary-school students (Hagger & 169 

Hamilton, 2018), promoting secondary-school students' participation in PA out-of-school contexts 170 

(Polet et al., 2019), and to test the effects of changes from a PE intervention in adolescents' outside 171 

of school moderate-to-vigorous PA (Kalajas-Tilga et al., 2021). In these settings, the TCM assumes 172 

that PE teachers can foster autonomous motivation by adopting autonomy-supportive actions and 173 

behaviours (Hagger & Chatzisarantis, 2012, 2016). Face and content validity of the trans-contextual 174 

model constructs for a specific 57-items 3-wave web-based questionnaire to be used in the program 175 

has been established in Danish schoolchildren (Madsen et al., 2021a).  176 

Applying the TCM to the program, is considered to help understand if school-based football is 177 

motivating as stated in the literature (Madsen et al., 2021b; Ørntoft et al., 2018), and if the activities 178 

can enhance motivation and intentions to participate in out-of-school PA. Therefore, this study 179 

aimed to examine the processes by which 10-12-year-old schoolchildren’s perceived autonomy 180 

support by their teacher and autonomous motivation related to autonomous motivation, beliefs, 181 

intentions, and actual behavior. The study also investigated if the program increases intentions to 182 

participate in active sports and/or vigorous PA outside of school. 183 

Study Hypotheses 184 

Direct effects of the trans-contextual model (H1-H12) 185 

For this study a specific set of hypotheses testing the TCM have been adopted and modified from 186 

Hagger and Hamilton (2018) (please see Appendix A for summary of hypothesized direct and 187 

indirect effects in the proposed TCM). The first hypothesis of our tested model proposes that 188 

schoolchildren’s perceived autonomy support by PE teachers will be positively related to 189 

autonomous motivation toward the program’s activities in PE lessons (H1).  190 

Regarding the second hypothesis, drawing from Vallerand (2007) we propose that autonomous 191 

motivation toward the program’s football activities in school will positively predict autonomous 192 

motivation toward similar activities in out-of-school (H2). 193 



The third hypothesis of the model is that controlled motivation toward the program’s football 194 

activities will positively predict controlled motivation toward similar activities outside of school 195 

(H3).  196 

According to the TCM, autonomous motivation towards activities in an out-of-school context will 197 

lead schoolchildren to strategically align their beliefs and intentions to engage in those activities in 198 

the future (i.e., participate in leisure-time PA),. As a contrast to this, controlled motivation is more 199 

likely to relate to beliefs that reflect pressure from significant others, captured by the subjective 200 

norms constructs (Hagger & Hamilton, 2018). This implies that autonomous motivation toward out-201 

of-school football activities will positively predict schoolchildren’s attitudes (H4) and perceived 202 

behavioral control (H5). Because controlled motivation is more likely to relate to beliefs that reflect 203 

pressure from significant others (Hagger & Hamilton, 2018) we expect that controlled motivation 204 

toward out-of-school football activities will positively predict subjective norms (H6) and negatively 205 

predict attitude (H7) and perceived behavioral control (H8).  206 

The last section of the TCM is related to the effects of beliefs on future behaviour, consistent 207 

with the theory of planned behaviour (Ajzen, 1991). Specifically, attitudes (H9), subjective norms 208 

(H10), and perceived behavioral control (PBC) (H11) are proposed to positively predict intentions to 209 

engage in PA (Hagger, 2014),. Given that intentions are conceptualized as the most proximal 210 

predictor of PA behaviour in studies with other schoolchildren (Barkoukis et al., 2020), we expect 211 

intentions to positively predict schoolchildrens’ PA behavior outside of school (H12). Assuming that 212 

PBC acts as a proxy for actual control over the behaviour (Ajzen, 1991), we expect PBC to 213 

positively predict PA behaviour (H13). 214 

Indirect effects of the trans-contextual model (H13-H22) 215 

Using the TCM as a frame of reference, support for autonomy toward the program’s football 216 

activities in school not only leads to autonomous motivation in the school context but also to 217 

autonomous motivation toward similar learning activities (such as: playing football, being active, 218 

riding your bike to school, eating a healthy diet etc. (Larsen et al., 2021; Madsen et al., 2020; 219 

McLachan & Hagger, 2010)). Therefore, perceived autonomous support, as the direct antecedent of 220 

in-school autonomous motivation (Hagger & Hamilton, 2018; Lee et al., 2019), is hypothesized to 221 

positively predict autonomous motivation outside of school mediated by in-school autonomous 222 

motivation (H14). Additionally, autonomous motivation toward in-school football activities is 223 

hypothesized to positively predict intentions, mediated by autonomous motivation toward out-of-224 



school football activities and attitudes (H15). Autonomous motivation toward in-school football 225 

activities is hypothesized to positively predict intentions mediated by out-of-school controlled 226 

motivation and subjective norms (H16). Furthermore, autonomous motivation in-school context is 227 

hypothesized to positively predict PA behavior mediated by autonomous motivation, attitude, and 228 

intentions (H17) and autonomous motivation, PBC, and intention (H18). Contrary to this, controlled 229 

motivation for in-school football activities is expected to positively predict PA behavior mediated 230 

by out-of-school controlled motivation, subjective norm, and intentions (H19). Controlled 231 

motivation for out-of-school football activities is also expected to predict intention mediated by 232 

subjective norms (H20). Finally, we expect in-school autonomous motivation to predict PA behavior 233 

mediated by PBC and intention (H21) and also out-of-school controlled motivation to predict PA 234 

behavior mediated by subjective norm and intention (H22). 235 

Materials and methods 236 

Procedure 237 

Inspired by Hagger and Hamilton (2018) using a five-week prospective design in secondary 238 

school students, the participants completed the psychological measures after being introduced to the 239 

program (Time 1), after completing week 1 (Time 2), and again after completing week 5 of the 240 

intervention (Time 3). Schools from all over Denmark were sent regular invitations every 6 months 241 

from the DBU for their 5th-grade classes to participate in the program in the period from August, 242 

2016 ending in August, 2020. Schoolteachers voluntarily enrolled and participated in the program’s 243 

teaching courses, which were geographically spread across the three largest cities in Denmark 244 

(Copenhagen, Aarhus, and Odense). For the present study, schoolteachers (6 males and 3 females) 245 

from nine different schools located in Copenhagen voluntarily signed up via DBU and participated 246 

in the program’s teaching course in Copenhagen, Denmark in August 2019. After completing the 247 

two courses, seven out of nine schools agreed to participate in the study. Thereafter, information 248 

meetings were scheduled at the schools to inform them about the study and to obtain informed 249 

consent from the schoolchildren’s parents. After the information meetings, the teachers were 250 

contacted to schedule the data collection. During data collection, from September-December, 2019, 251 

schoolchildren were informed by the researchers that responses reflected their opinions regarding 252 

the program, that their responses may be different from those of other children, and that there were 253 

no correct or incorrect answers. The questionnaires were distributed using the questionnaire tool 254 



Enalyzer (2021). Questionnaires were completed and matched solely by the first author using 255 

names, date-of-birth, and school affiliation.  256 

Measures 257 

Details of the TCM questionnaire used in this study and validated by Madsen et al., (2021a) are 258 

summarised below and full details can be found in Appendix B. In the absence of actual 259 

observations on how teachers support autonomous motivation in the class, schoolchildren’s 260 

perceived autonomy support by PE teachers were used (Hagger & Hamilton, 2018). The Danish 261 

TCM questionnaire battery is available upon request from the corresponding author. 262 

Time 1 (week 0)  263 

Initially, personal information was collected (i.e., “name, age, grade, gender, teacher and date-of-264 

birth”). Hereafter 15 questions related to perceived autonomy support from each child’s PE teacher 265 

(Hagger et al., 2007) (e.g., “I feel that my PE teacher provides me choices and options when doing 266 

the 11 for  Health activities”), and 8 questions related to the behavioural regulation items from the 267 

perceived locus of causality scale by Ryan and Connel (1989) (e.g., “I do 11 for Health because I 268 

want the PE teacher to think I'm a good student”). Autonomous and controlled forms of motivation 269 

for in-school physical activities were rated on a Likert-scale from 1 (very true) to 4 (not true at all). 270 

Perceived autonomy support from the PE teacher was rated on a Likert-scale from 1 (strongly 271 

disagree) to 7 (strongly agree).  272 

Time 2 (week 1)  273 

Again, personal information was collected. Afterwards, 16 questions related to perceived locus of 274 

causality in a leisure-time PA context were rated as in Time 1 and 18 questions related to the theory 275 

of planned behaviour constructs (Ajzen, 1991). Three questions related to perceived behavioral 276 

control (e.g., “If I wanted to I could do active sports and/or vigorous physical activities in my 277 

leisure time in the next 5 weeks”), and 4 questions related to subjective norms (e.g., “Most people 278 

who are important to me think I should do active sports and/or vigorous physical activities during 279 

my leisure time for the next 5 weeks”). Three questions addressed intentions for a 5-week PA 280 

participation, rated on a Likert-scale from 1 (strongly disagree) to 7 (strongly agree) (e.g., “Now we 281 

would like to know about your intentions to train during your leisure time in the next 5 weeks 282 

outside school hours”). Five questions measured attitudes towards PA in leisure-time, which were 283 

rated according to a set of 7-point semantic differential scales covering boring-interesting, 284 



unenjoyable-enjoyable, bad-good, useless-useful, and harmful-beneficial. The three questions 285 

related to perceived behavioral control addressing control over exercise during leisure-time were 286 

rated on a Likert-scale from 1 (very little control/strongly disagree) to 7 (complete control/strongly 287 

agree) (e.g., “If I wanted to I could do active sports and/or vigorous physical activities in my leisure 288 

time in the next 5 weeks”). The four questions related to subjective norms about PA in leisure time 289 

for the next 5 weeks were rated on a Likert-scale from 1 (strongly disagree) to 7 (strongly agree) 290 

(e.g., “Most people who are important to me think I should do active sports and/or vigorous 291 

physical activities during my leisure time for the next 5 weeks”).  292 

Time 3 (week 5)  293 

Once again, personal information was collected. Hereafter, 2 questions related to engagement in 294 

active sports and/or vigorous PA (e.g., “I engaged in vigorous physical activity for 20 minutes at a 295 

time in the past five weeks at the following regularity”), were rated on a Likert scale from 1 (every 296 

day) to 6 (almost never). Schoolchildren’s level of PA when participating in the program was 297 

computed as the mean of the two questions addressing engagement in active sports and/or vigorous 298 

PA. 299 

Ethical approval  300 

The study was approved by the Regional Committees on Health Research Ethics for 301 

Copenhagen and Southern Denmark (H-16026885).  302 

Data analysis and statistics 303 

Given the evidence supporting the TCM (Hagger & Chatzisarantis, 2012, 2016) researchers can 304 

make comparison when applying the model in other contexts. Traditionally a "frequentist approach” 305 

has been used to test effects in a proposed model, and an assumption within the frequentist 306 

approach is that there is one true population parameter that is fixed but unknown (Stenling et al., 307 

2015). However, the adoption of a “Bayesian approach” to analyse data from new tests allows 308 

researchers to incorporate such existing evidence into their analyses and, in doing so, provide more 309 

precise estimates in model tests (van de Schoot & Depaoli, 2014). Therefore, we aimed to adopt a 310 

Bayesian path analysis to incorporate existing knowledge on the pattern of effects among the 311 

constructs within the TCM into a test of the model in the context of PE.  312 

Initially, data were checked for normality and outliers using SPSS statistics, version 25. Since this 313 

study had a relatively small sample size, determining the distribution of all variables was crucial for 314 



choosing an appropriate statistical method. Therefore, a Shapiro-Wilk test was used to test whether 315 

the data were normally distributed and revealed that six variables were normally distributed 316 

(perceived autonomy support, controlled motivation in school and out-of-school, attitude, SN, and 317 

PBC). Three variables had negative skewness greater than one (autonomous motivation in school: 318 

W = .88, p = <.001, intentions: W = .83, p = <.001, and autonomous motivation out-of-school: W = 319 

.91, p = <.001), indicating higher scores within autonomous motivation in school (Time 1), 320 

intentions (Time 2), and autonomous motivation out-of-school (Time 2). Finally, one variable 321 

revealed a positive skewness greater than one (amount of past PA behavior: W = 89, p = <.001), 322 

indicating higher scores in perceived amount of PA behavior (Time 3). Hereafter, the descriptive 323 

statistics were calculated (please find mean and standard deviation at the bottom of Appendix C), 324 

then a correlation analysis was conducted among the study variables, and finally a path analysis of 325 

the predicted direct and indirect relationship hypothesized in the TCM was performed. Finally, the 326 

hypothesized relations among the variables in the TCM (summarised in Appendix A) were tested in 327 

a path analysis (with manifest variables) using Mplus software (version 8.0). The analysis was 328 

performed with the robust maximum likelihood estimator. Full information maximum likelihood 329 

(FIML) was used to handle missing data.  330 

Traditional conventional fit indices (Sivo et al., 2006) were used to assess goodness of model fit, 331 

including chi-square (χ2), the comparative fit index (CFI), Tucker-Lewis index (TLI), root mean 332 

square error of approximation (RMSEA), and standardized root mean square residual (SRMR) (i.e., 333 

χ2: p > .05, CFI ≥ .90, TLI ≥ .95, RMSEA < .08, SRMR ≤ 0.05). For all specified parameters 334 

standardized regression coefficients were calculated together with a p-value. A p-value < .05 was 335 

considered to indicate a statistically significant effect. We inspected non-symmetric bootstrap 336 

confidence intervals (CI) to assess indirect effects. We considered the indirect effect to be 337 

statistically significant if the 95% CI did not include zero. 338 

Participants 339 

Participants were two hundred and seventy-six Danish speaking 5th-grade schoolchildren (N 340 

= 276, boys, N = 139, girls, N = 137; Mage = 10.44, SD = .35) from different schools (N = 3) and 341 

classes (N = 7).  342 

  343 



Results 344 

The descriptive statistics, intercorrelations and internal consistency (Cronbach alpha) for all study 345 

variables at each time point are presented in Appendix B. All alpha values exceeded >.70, except 346 

for the controlled motivation in PE construct (α = .53 at Time 1).  347 

The schoolchildren’s mean scores for autonomous motivation were higher than for controlled 348 

motivation both in-school (3.42 vs 2.99) and out-of-school (4.95 vs 2.23). The mean scores for 349 

intentions (5.74), attitudes (5.65), subjective norms (5.05), PBC (5.47), and PA behavior were all 350 

rated positively by the schoolchildren based on the Likert-scale from 1 (strongly disagree) to 7 351 

(strongly agree).   352 

The fit indices obtained for the TCM suggested adequate model fit: χ2(df) = 75.811(26); p < .01, 353 

CFI = 0.911, TLI = 0.776, RMSEA = .083 (90% CI 0.062-0.105), SRMR = 0.089.  354 

(Figure 2: “Hypothesis and direct effects of the original trans-contextual model for the ‘11 for 355 

Health in Denmark’ concept” in about here) 356 

Our results partly supported a mediation sequence proposed by the TCM, as we found positive 357 

significant direct effects in 8 of 13 motivational variables (β = -.25-.83, p < .05), but no relationship 358 

with regards to promoting PA behaviour. More specifically, we found a predicted, positive effect (β 359 

= .273, p < .001) from the schoolchildren’s perceived autonomy support to autonomous motivation 360 

toward the program’s activities in PE lessons, as hypothesized (H1). Autonomous motivation for the 361 

program’s football activities positively predicted autonomous motivation toward similar activities in 362 

an out-of-school context (β = .824, p < .001), consistent with H2. Controlled motivation for the 363 

program’s football activities in-school predicted controlled motivation for similar out-of-school 364 

activities (β = .513, p = .002), as hypothesized (H3). Autonomous motivation toward out-of-school 365 

football activities positively predicted attitudes (β = .380, p < .001) (H4) and perceived behavioral 366 

control (β = .422, p < .001) (H5), as hypothesized. Controlled motivation toward out-of-school 367 

football activities did not predict subjective norms (β = .111, p = .145), contrary to the expectations 368 

(H6). Controlled out-of-school motivation did not negatively predict attitudes as expected (β = -369 

.146, p = .054) (H7), but did negatively predict perceived behavioral control (β = -.248, p = .001) 370 

(H8). We found that attitudes (β = .227, p = .040) (H9) and perceived behavioral control (β = .595, p 371 

< .001) (H11) were positively related to intentions to engage in PA, but no effects were found with 372 

regard to subjective norms being related to intentions (β = .065, p = .305) (H10), as hypothesized. 373 



Lastly, we did not find any effect on the schoolchildren’s intentions (β = -.211, p = .127) (H12) and 374 

perceived behavioral control (β = -.236, p = .062) (H13) to engage in PA behaviour outside of school 375 

based on the program, as hypothesized. 376 

Focusing on the indirect effects, we found that perceived autonomy support positively predicted 377 

autonomous motivation outside of school, mediated by in-school autonomous motivation (ab = 378 

.153, p = .002) (H14). For the remaining proposed hypothesis (H15-H22) we did not find any 379 

significant changes (see Appendix C). 380 

Discussion  381 

The present study applied the TCM to examine the processes by which 10-12-year-old 382 

schoolchildren’s perceived autonomy support and autonomous motivation related to autonomous 383 

motivation, beliefs, intentions, and investigated if the program increased intentions to participate in 384 

active sports and/or vigorous PA. Our results partly supported a mediation sequence based on the 385 

TCM, as we found positive significant direct effects in 8 of 13 motivational variables (β = .19-.82, p 386 

< .05), but no effects were found for promoting PA behaviour. 387 

Our results are thus somewhat consistent with previous prospective tests of the TCM (Barkoukis & 388 

Hagger, 2013), reviews and meta-analysis (Hagger & Chatzisarantis, 2012, 2016) showing that the 389 

TCM can be a useful framework to understand the processes by which schoolchildrens’ perceived 390 

autonomy support and autonomous motivation toward activities in an educational context are 391 

related to autonomous motivation toward activities in an out-of-school context.  392 

Similarly to Schneider et al. (2020) and to Barkoukis et al. (2020), we did not find support for the 393 

third phase of the TCM, namely that autonomous motivation in leisure time indirectly affected PA 394 

through intentions. Despite this, our study found support for multiple propositions of the TCM, such 395 

as direct effects of perceived autonomy support on autonomous motivation in PE, of autonomous 396 

motivation in PE on autonomous motivation in leisure time, and of autonomous motivation in 397 

leisure time on attitudes and perceived behavioral control. In line with the findings of Barkoukis et 398 

al. (2020), but contrary to Schneider et al. (2020), we did not find that subjective norms predicted 399 

intentions. 400 

Another reason for not finding support for the third phase of the TCM could be the “ceiling” effect 401 

in our PA behaviour outcome variable. This ceiling effect could suggest that the scope for change 402 

was relatively small in terms of improving self-reported PA behaviour, as the schoolchildren 403 



considered themselves to be highly physically active. Also the limited time between the measures 404 

and that environmental and social variables other than those outlined by Madsen et al. (2021b) 405 

concerning the implementation facilitation of the program might have been more salient 406 

determinants of the schoolchildren’s physical behaviour than the psychological determinants 407 

identified within the TCM model. This is also supported by other studies stating more proximal 408 

factors that influence behavioral engagement, including motivational and cognitive constructs such 409 

as support for PA in leisure time by parents and peers, self-efficacy and access to facilities and 410 

opportunities to participate (González-Cutre et al., 2014; Olson et al., 2020). This aspect underlines 411 

the multitude of potential determinants of leisure-time PA engagement, such as access to sports 412 

clubs and organized PA in leisure time and the possibility of walking to school (Schneider et al., 413 

2020). Another explanation could be that people seems to be motivated by a variety of reasons at 414 

the same time, and that multiple motivational behavior regulations operate simultaneously, to create 415 

an overall motivational pattern of the individual (Lindwall et al., 2017). When looking into research 416 

concerning motivational profiles toward PE several studies have shown positive results outlining 417 

that different types of motivation co-exist at the same time. As an example of this, a study of 418 

secondary school students in PE classes in Hong Kong identified four motivational profiles (i.e., 419 

non-self-determined, moderate controlled and low autonomous, high controlled and moderate 420 

autonomous, and self-determined). The results revealed that students in different motivational 421 

profiles reported different affective experiences, underlying that students may undergo multiple 422 

affective experiences during PE. Another study also identified different motivational profiles (i.e., 423 

self-determined and non-self-determined) and related those two to teacher autonomy support, basic 424 

psychological needs, exercise enjoyment, and level of PA in Brazilian adolescents. The results 425 

revealed that the self-determined adolescents perceived greater teacher support, better fulfilment of 426 

basic psychological needs, showed greater enjoyment in PE and engage more in PA (Fin et al., 427 

2017). The results from these studies point to the fact that when investigating the motivational 428 

processes within a PE setting, such as with the program, it is important to consider that children 429 

have different and multiple reasons for engaging in the activities. 430 

Football holds a great potential in increasing schoolchildren’s PA levels (Krustrup & Krustrup, 431 

2018), and helping children meet the required 60 min/day of moderate-to-vigorous intensity aerobic 432 

PA across the week. As children spend more time in school than anywhere other than home, the 433 

program applied within schools seems to be an excellent setting in which to offer quality physical 434 

activity education and possibilities for an active school day to a large number of children as 435 



recommended by the WHO(WHO, 2022, p. 3). However, the program’s training mostly focused on 436 

how to increase the physiological benefits for the schoolchildren, with limited, and mostly indirect, 437 

focus on how to increase motivation by using autonomy-supportive techniques (Polet et al., 2019). 438 

The indirect focus on increasing motivation through autonomy-supportive techniques are also 439 

somewhat addressed by Barkoukis et al. (2020), who speculated that their autonomy-supportive 440 

intervention targeting PE teachers, was considered relatively brief and low in intensity. When 441 

comparing with a study from Polet et al., (2019) involving three days’ training with three-hour 442 

sessions over a five-week period, Barkoukis, Chatzisarantis and Hagger’s intervention seems brief 443 

as their intervention only comprised a series of three 1.5-hour seminars over a two-week period. 444 

The explanations given by Barkoukis et al. (2020) might also partly apply to our results, as our 445 

teaching only indirectly addressed autonomy-supportive behaviour, such as displaying patience and 446 

allowing the children to share their thoughts, be positive and curious, show enthusiasm and be 447 

appreciative, but did not have specific time-frames addressing autonomy-supportive techniques. 448 

Conclusion 449 

Based on the present results, it can be concluded that perceived autonomy support from the PE 450 

teachers applying the program was positively related to in school autonomous motivation toward 451 

the program. In-school autonomous motivation toward the program was positively related to out-of-452 

school autonomous motivation, and out-of-school autonomous motivation was positively related to 453 

attitudes and perceived behavioral control. In-school controlled motivation toward the program was 454 

positively related to out-of-school controlled motivation and perceived behavioral control, but not 455 

to subjective norms and attitudes. Attitudes and perceived behavioral control were positively related 456 

to intentions, yet subjective norms were not related to intentions. No effects were found for 457 

promoting PA behavior. Findings provide evidence for a motivational link between Danish 458 

schoolchildren’s autonomous motivation for leisure time PA through a PE-based football concept 459 

and may inform future interventions promoting motivation and participation in PA, both in 460 

Denmark and other countries. 461 

Limitations  462 

There are some limitations related to our study that are important to consider when making 463 

inferences. First, the Cronbach’s alpha for the controlled motivation in PE construct (α = .53 at 464 

Time 1) was poor, when considering that the minimum acceptable value for Chronbach’s alpha is 465 

.70. However, despite being the method most commonly used to assess internal consistency, 466 



Cronbach’s alpha is considered to be sample-dependent, which may lead to an overlook of a reliable 467 

measure or an adoption of an unreliable instruments (Sheng & Sheng, 2012). 468 

Second, as mentioned earlier our study solely relied on schoolchildren’s’ self-reports, which needs 469 

to be considered when making inference. An advantage of using other more objective types of 470 

measures such as accelerometers in conjunction with the self-reported scores might have 471 

strengthened our design, as other studies have shown that when measuring PA more objectively 472 

statistical associations between motivational variables and PA levels might be lower than with the 473 

self-reported PA scores (Owen et al., 2014). Finally, it is worth considering that we were not always 474 

capable of keeping the teachers out of the classroom when the schoolchildren answered the 475 

questionnaires. This may also have led to socially desirable responses.  476 

Research perspectives 477 

The program holds great potential in increasing PA levels for children and could potentially be 478 

applied by other prominent governing bodies throughout the world. As such, other governing bodies 479 

of football such as the English FA, The United States Soccer Federation, the Royal Spanish Soccer 480 

federation etc. could develop similar programs or culturally adopt the program. However before 481 

doing so the program can be improved in many ways, both regarding improving material and the 482 

mandatory teacher training courses. First the program now contains available online material, 483 

making teaching of the program easier and less time-consuming for teachers Videos of the program. 484 

These videos could be used as inspiration in other countries. Second, the most effective way to 485 

support autonomous motivation in schools is for teachers to display autonomy-supportive behaviors 486 

during PE lessons (Polet et al., 2019). Autonomy-supportive teacher training programs should 487 

therefore be developed specifically for the program and implemented within the mandatory teacher 488 

training courses, both within Denmark and abroad. Normally, interventions like the program require 489 

specific training of teachers in adopting autonomy-supportive behaviors (e.g., provision of choice, 490 

using informational rather than controlling language, providing positive feedback, and encouraging 491 

schoolchildren to take control of their learning) so that the teachers can implement these behaviors 492 

in their regular PE lessons (Schneider et al., 2020; Teixeira et al., 2020). As examples of this, Polet 493 

et al., (2019) developed an interactive autonomy support teacher-training program that aimed to 494 

familiarize PE teachers with techniques and strategies aimed at fostering autonomous motivation to 495 

promote secondary school students’ PA participation. The teacher training program comprised a 496 

two-week, 12-hour training program in which the teachers received autonomy-supportive training. 497 

https://www.dbu.dk/boern-og-unge/fodbold-i-skolen/for-skoler/11-for-health/de-11-uger-i-praksis/


The training was delivered by experienced teacher trainers as part of the teachers’ regular in-service 498 

training (Polet et al., 2019). Such autonomy-supportive strategies and techniques should be 499 

implemented within the mandatory training courses to improve the program in the future. Such 500 

improvements could potentially form the basis of testing long-terms effects of the program such as 501 

the effects of training teachers to be need-supportive when teaching the program within Danish 502 

schools.  503 
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