
  

 

 

Physical Activity and 

Well-Being in Children of 

Low Socio-Economic 

Status: Testing Self-

Determination Theory 
      

 

Stephen Shannon 

 

School of Sport  

Faculty of Health and Life Sciences  

This thesis is submitted for the degree of Doctor of Philosophy 

I confirm that the word count is less than 100,000. 

29th of August 2017 

 



i 

 

Contents 
Acknowledgements ...................................................................................................... v 

Abstract ....................................................................................................................... vi 

Abbreviations ............................................................................................................ viii 

Declaration .................................................................................................................. ix 

List of Tables................................................................................................................ x 

List of Figures ............................................................................................................. xi 

List of Appendices ..................................................................................................... xii 

Research Dissemenation ........................................................................................... xiii 

Research articles ................................................................................................ xiii 

Professional research reports ............................................................................. xiv 

Research conference publications ...................................................................... xiv 

Study protocols ................................................................................................. xvii 

Chapter 1: Introduction ................................................................................................ 1 

1.1 Overview ....................................................................................................... 1 

Chapter 2: Narrative Review of Literature................................................................... 4 

2.1 Introduction for literature review ....................................................................... 4 

Method for literature review ................................................................................. 4 

2.2 Health and well-being ........................................................................................ 5 

Theories of psychological well-being ................................................................... 7 

Children’s well-being ........................................................................................... 9 

Correlates of well-being...................................................................................... 10 

2.3 Physical activity ............................................................................................... 13 

Prevalence of physical activity ........................................................................... 14 

Measurement of physical activity ....................................................................... 15 

Correlates of physical activity ............................................................................ 16 

2.4 Psychosocial correlates of physical activity ..................................................... 18 

Theories of behaviour change ............................................................................. 19 

2.5 Application of self-determination theory to physical activity and well-being . 20 

Motivational perspective of physical activity through CET and OIT ................ 21 

Psychological needs perspective on well-being .................................................. 22 

2.6 Intervention strategies for increasing physical Activity and well-being .......... 24 

2.7 Physical activity intervention studies ............................................................... 26 

2.8 Summary of literature review........................................................................... 27 

2.9 Current programme of research ....................................................................... 28 

Chapter 3: A Systematic Review of School-Based Physical Activity Interventions on 

Children’s Well-being: Studies Incorporating Self-Determination Theory. .............. 32 



ii 
 

3.2 Abstract ............................................................................................................ 32 

3.3 Introduction ...................................................................................................... 34 

3.4 Methods ............................................................................................................ 37 

Protocol ............................................................................................................... 37 

Eligibility criteria ................................................................................................ 38 

Information sources ............................................................................................ 39 

Search strategy .................................................................................................... 39 

Study selection .................................................................................................... 41 

Data collection process ....................................................................................... 41 

Data items ........................................................................................................... 41 

Summary measures ............................................................................................. 41 

Risk of bias across studies .................................................................................. 42 

3.5 Results .............................................................................................................. 44 

Characteristics of studies .................................................................................... 45 

Changes in physical activity ............................................................................... 47 

Changes in well-being ........................................................................................ 47 

3.6 Discussion ........................................................................................................ 50 

3.7 Limitations ....................................................................................................... 53 

3.8 Summary and conclusions ............................................................................... 53 

4.0 Chapter 4: Confirmatory Factor Analysis of the Youth Physical Activity 

Promotion and Kidscreen-27 Questionnaires............................................................. 55 

4.1: Abstract ........................................................................................................... 55 

4.2 Introduction ...................................................................................................... 57 

4.3 Methods ............................................................................................................ 61 

Participants.......................................................................................................... 61 

Recruitment and procedure ................................................................................. 61 

Outcome measures .............................................................................................. 62 

Data management ............................................................................................... 63 

Data analysis ....................................................................................................... 64 

4.4 Results .............................................................................................................. 73 

4.5 Discussion ........................................................................................................ 78 

4.6 Limitations ....................................................................................................... 81 

4.7 Summary and conclusions ............................................................................... 82 

Chapter 5: Physical Activity, Well-being and Needs Satisfaction in 8-9 year Old 

Children of Low Socio-Economic Status. .................................................................. 84 

5.1 Abstract ............................................................................................................ 84 

5.2 Introduction ...................................................................................................... 85 



iii 
 

5.3 Methods ............................................................................................................ 89 

Participants and procedure .................................................................................. 89 

Outcome measures .............................................................................................. 91 

Data analysis ....................................................................................................... 94 

5.4 Results .............................................................................................................. 98 

Path Models ........................................................................................................ 98 

5.5 Discussion ...................................................................................................... 102 

5.6. Limitations .................................................................................................... 105 

5.7 Summary and conclusions ............................................................................. 106 

Chapter 6: The Effect of Sport for LIFE: All Island on Physical Activity, Well-being 

and Needs Satisfaction: a Clustered Randomised Controlled Trial with 8-9 Year Old 

Children of Low Socio-Economic Status. ................................................................ 107 

6.1 Abstract .......................................................................................................... 107 

6.2 Introduction .................................................................................................... 109 

6.3 Methods .......................................................................................................... 113 

Design ............................................................................................................... 113 

Participants........................................................................................................ 113 

Intervention ....................................................................................................... 115 

Outcomes .......................................................................................................... 117 

Sample Size....................................................................................................... 120 

Randomisation .................................................................................................. 121 

Statistical analysis ............................................................................................. 121 

6.4 Results ............................................................................................................ 125 

Randomisation .................................................................................................. 125 

Descriptive statistics ......................................................................................... 125 

Model 1 and 2: Accelerometer physical activity .............................................. 125 

Model 3: Self-report physical activity .............................................................. 126 

Models 4-11: Total and individual well-being factors ...................................... 126 

Models 12-15: Psychological need satisfaction ................................................ 130 

Intervention fidelity .......................................................................................... 133 

6.5 Discussion ...................................................................................................... 134 

6.6 Limitations ..................................................................................................... 138 

6.7 Summary and conclusions ............................................................................. 141 

Chapter 7: An Outcome and Process Evaluation of the Healthy Choices Physical 

Activity Program: a Non-Randomised Controlled Trial with 8-9 Year Old Children 

of Low Socio-Economic Status. ............................................................................... 143 

7.1 Abstract .......................................................................................................... 143 

7.2 Introduction .................................................................................................... 145 



iv 
 

7.3 Methods .......................................................................................................... 149 

Design ............................................................................................................... 149 

Eligibility criteria, assignment and recruitment ................................................ 149 

Recruitment setting ........................................................................................... 150 

Data collection procedure ................................................................................. 150 

Intervention ....................................................................................................... 151 

Outcomes .......................................................................................................... 158 

Statistical methods ............................................................................................ 163 

7.4 Results ............................................................................................................ 171 

Linear analyses ................................................................................................. 173 

Serial mediation models.................................................................................... 175 

7.5 Discussion ...................................................................................................... 184 

7.6 Limitations ..................................................................................................... 190 

7.7 Summary and conclusions ............................................................................. 192 

Chapter 8: General Discussion ................................................................................. 194 

8.1 Introduction .................................................................................................... 194 

8.2 Study 1 ........................................................................................................... 194 

8.3 Study 2 ........................................................................................................... 197 

8.4 Study 3 ........................................................................................................... 199 

8.5 Study 4 ........................................................................................................... 202 

8.6 Study 5 ........................................................................................................... 206 

8.7 Recommendations for future research ........................................................... 210 

8.8 Summary and conclusions ............................................................................. 214 

Appendices ............................................................................................................... 217 

Reference List .......................................................................................................... 258 

 

  



v 
 

Acknowledgements  

I would have not been able to complete, or indeed enjoy, the process of writing this 

thesis without the excellent help, support and guidance from my colleagues, 

supervisors and family. Firstly, a sincere thanks to Richard Gormley, Darryl 

McCullagh, Dr. Ben Fitzpatrick and all of the Sport Outreach team who I worked so 

closely with over the previous three years. Without your help, none of my research 

studies would have been feasible. Secondly, I would like to thank Dr. Donncha 

Hanna for his advice on statistical analysis. 

Thirdly, I would like to acknowledge the consistent support and guidance 

from my supervisors Dr.Gavin Breslin and Professor Deirdre Brennan. Thank you 

for always encouraging me to achieve my potential – something that I intend to 

practice throughout my professional life.  

 Finally, a huge thank you to my parents and Marguerite for their unwavering 

support during the previous three years. A special thanks to my Dad for proofreading 

my work.   



vi 
 

Abstract  

Physical activity participation is beneficial to children’s health. In comparison to the 

general population, children of low socio-economic status (SES) are at increased risk 

of reduced well-being. Despite many attempts to increase physical activity and well-

being there remains a lack of theory-informed interventions that target children of 

low SES. Within this thesis, five research studies are reported. Each study 

contributed to current understanding of physical activity and well-being promotion 

for children of low SES using Self-Determination Theory (Deci & Ryan, 2000), a 

theory that is often cited but not comprehensively tested in school-based physical 

activity interventions. Study 1 presented a systematic review of SDT-based physical 

activity interventions in the school-setting, concluding that more studies were needed 

to determine the efficacy of SDT as a behaviour change framework. Future studies 

were advised to apply validated psychometric instruments alongside methodological 

guidance. Study 2 validated psychometric instruments assessing SDT constructs of 

well-being and needs satisfaction with children of low SES. The predictive validity 

of SDT was statistically confirmed in Study 3, as needs satisfaction predicted 

children’s physical activity levels and well-being. Study 4 was a longitudinal 

clustered randomised controlled trial called Sport for LIFE: All Island (SFL:AI). 

While null effects were reported for SFL:AI on physical activity, well-being and 

needs satisfaction, researchers were recommended to integrate physical activity 

within a school environment, train schoolteachers in SDT principles, and model SDT 

hypotheses when determining the intervention’s effects. The final study provided 

needs-supportive training to schoolteachers and student volunteers through the 

Healthy Choices Programme. The children’s physical activity levels and well-being 

were enhanced through improvements in autonomy-support, needs satisfaction and 
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intrinsic motivation, supporting SDT hypotheses. Practical, methodological and 

theoretical contributions from all five studies include: evidence-based guidance for 

training teachers, instructors and coaches to adopt needs-supportive principles; 

rigorous methods in the design and analyses of school-based programmes; the testing 

and validation of SDT instruments; and; advancement of SDT application in the 

prediction and enhancement of children’s physical activity and well-being. In 

conclusion, this research demonstrated that children’s physical activity levels and 

well-being can be enhanced by engendering a needs-supportive physical activity 

context that is conducive to psychological needs satisfaction and intrinsic 

motivation. To advance health promotion efforts for children of low SES, 

researchers, practitioners and public health advocates may consider replicating the 

SDT principles in the design and evaluation of programmes as critically evaluated in 

this PhD. 

Keywords: Health promotion; behaviour change; needs satisfaction; motivation. 
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Chapter 1: Introduction 

1.1 Overview 

The promotion of health is essential for a flourishing society (World Health 

Organisation, 2017). Health encompasses more than just the absence of physical and 

mental illness, and is realised when one experiences a state of well-being (WHO; 

2014); which refers to an individual’s optimal psychological functioning and 

experience (Ryan & Deci, 2008). Children have the human right to access the 

support and information required to optimise their well-being (Article 17 & 24; 

UNICEF, 1989). Hence, it is necessary to develop an epistemology of well-being 

factors among childhood populations (Hupert, 2009).  

 Socio-economic indicators (e.g. education, income; Pulsford, 2013) predict 

well-being, with those of lower socio-economic status (SES) more likely to 

experience physical and mental ill-being (Marmott, Bloomer & Goldblatt, 2017). 

These health disparities are evident in childhood populations, and will likely persist 

across the life course (Baros, Victora, Schherpbier & Davidson, 2010). Despite this 

evidence, there are few health interventions designed for children of low SES (Ball, 

2015).  

Physical activity contributes to well-being, with meta-analytic evidence 

indicating that higher levels of physical activity are likely to protect against negative 

symptoms such as anxiety and depression (Larun et al., 2009) and enhance self-

esteem (Lubans et al., 2016). However, the relationship between physical activity 

and well-being is complex and encompasses a range of underlying neurobiological, 

psychological and social mechanisms that have yet been tested in great detail 

(Lubans et al., 2016). 
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According to Ryan & Deci (2017) satisfaction of one’s psychological needs 

for competence, relatedness and autonomy is essential for optimising one’s well-

being. Psychological needs require support from significant others in social 

environments, and therefore well-being can be promoted through needs-supportive 

physical activity contexts (Breslin, Shannon, Fitzpatrick, Belton, Hanna & Brennan, 

2017). Yet, the provision of psychological needs support during physical activity 

remains under-studied within childhood populations (Standage, Gillison, Ntoumanis 

& Treasure, 2012).  

The promotion of well-being through physical activity is of public health 

importance. The Irish and United Kingdom governments endorse the WHO’s (2010) 

guideline that children should participate in at least 60 minutes of moderate-to-

vigorous intensity physical activity per-day to optimise their well-being (Department 

of Health and Children, 2009; Department of Health, 2011). Despite the educational 

health promotion message of the benefits of physical activity for health, physical 

inactivity remains endemic among Irish (Harrington et al., 2016) and British children 

(Wilkie et al., 2016).  

Physical activity motivations and behaviours can be understood using a 

psychosocial perspective, wherein theories grounded in conscious regulatory 

processes predict a significant proportion of physical activity behaviour (Hagger & 

Chatzarantis, 2014). Although many physical activity interventions have adopted a 

theory in their design, few studies include theory in their subsequent trial analyses to 

determine if the assumed mechanisms of action lead to subsequent changes in 

motivation, physical activity and well-being outcomes (Michie et al., 2016). 

Consequently, there is limited evidence for school-based programmes increasing 

children’s physical activity levels (Dobbins et al., 2013), and to an even larger 
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extent, convincing evidence that physical activity programmes promote well-being 

(Rafferty, Breslin, Brennan & Hassan 2016).  

Assessing the evidence collectively, there are several theoretical and 

methodological limitations to previous research attempts on the prediction and 

enhancement of physical activity and well-being with children of low SES. To 

address such limitations, reviewers of behaviour change theory (Michie & Abraham, 

2004), psychological measurement (Hagger & Chatzarantis, 2009) and physical 

activity interventions (Brown, Hume, Pearson & Salmond, 2013; van Sluijs & 

Kriemler, 2016) propose that researchers should conduct rigorous studies that apply 

theory in all aspects of the design and analyses of an intervention, and give due 

methodological consideration to psychometric measurement, study design and 

programme fidelity. It is proposed that through such approaches the mechanisms of 

behaviour change can be determined, and subsequently tailored interventions can be 

developed to increase a given population’s health and well-being (Medical Research 

Council, 2012; Biddle, Mutrie & Gorely, 2014). 

This PhD thesis responds to those proposals by researching the mechanisms 

of physical activity and well-being promotion among children of low SES using 

Self-Determination Theory (SDT; Deci & Ryan, 2000). This thesis begins with a 

narrative review of the evidence that has explored the aforementioned concepts and 

issues (i.e. well-being correlates, behaviour change theory, self-determination theory, 

intervention design modalities). A rationale for five subsequent studies is then 

outlined.   
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Chapter 2: Narrative Review of Literature 

2.1 Introduction for literature review 

The primary aims of Chapter 2 were to: (i) critically review research on children’s 

physical activity and well-being, and; (ii) provide a rationale for conducting a 

programme of original research studies for this PhD thesis. To achieve these aims, a 

number of terms are discussed in this review, including: health, well-being, physical 

activity, behaviour change theory, and physical activity and well-being intervention 

research with children. In each section key definitions, correlates of physical activity 

and well-being, and potential mechanisms that explain and predict the factors that 

can enhance children’s physical activity and well-being are described. A discussion 

section critically analysing what remains unclear in the literature presented is then 

provided.  

Method for literature review 

In seeking to review a substantial body of research, it was apparent that, the sources 

from which the evidence was drawn were diverse. To provide a guide, Greenhalgh et 

al.’s (2004) meta-narrative approach to reviewing literature was adopted as a 

pragmatic methodology. 

 The meta-narrative approach (Greenhalgh et al., 2004) firstly involved a 

planning phase in which the author and lead supervisor decided to outline three 

broad research questions. These were: (i) what is the relationship with physical 

activity and well-being in childhood populations? (ii) how can psychological theory 

be applied to predict  and enhance children’s physical activity and well-being? and 

(iii) what are effective intervention strategies to increase physical activity and well-

being in the primary school setting?  
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Secondly, a search phase was conducted to identify studies that addressed the 

three aforesaid questions. Seminal textbooks and peer-reviewed articles written on 

health, well-being, physical activity and psychological theory were reviewed. To aid 

the searching, key terms were entered into three databases (i.e. Sports Discus, Web 

of Science, Psycinfo) using the following words and phrases: ‘behaviour change’, 

‘children’, ‘well-being’ ‘psychological theory’ and ‘physical activity’. Subscriptions 

were also made to key peer reviewed journals (i.e. International Review of Sport and 

Exercise Psychology, Health Psychology Review, International Society for 

Behavioural Nutrition and Physical Activity) to receive regular alerts for in press or 

recently published articles.  

Thirdly, a mapping phase involved discussions and feedback with the lead 

and co-supervisors regarding the conceptualisation and linking of the key variables 

in the current chapter. Fourthly and fifthly, the appraisal and synthesis phases 

involved writing a critical narrative review of the literature, examining feedback 

from the project supervisors (GB and DB), and revising the draft accordingly.  

2.2 Health and Well-being 

The concept of health is complex and open to revision as society’s standards for 

optimal health is regularly developed through scientific research (Harris, 2011). 

Health can be understood using four of the following conceptual models.  

The medical model defines health as the absence of disability and disease, 

and focuses on the causes, prevention and curing of physical and mental ill-being. 

The World Health Organisation (WHO) model defines health as a state of complete 

physical, mental and social well-being and not merely just the absence of illness, 

disease or infirmity (World Health Organisation [WHO], 1948). The wellness model 
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defines health as a positive concept, emphasising that humans strive for optimal 

physical and psychological well-being (Larson, 1999). The environmental model 

proposes health as the individual’s ‘capacity to adapt and self-manage’ in various 

physical, psychological and social settings (Huber, 2011, pg 3).   

 The WHO, wellness and environmental models all interlink the concepts of 

health and well-being, signifying that health is realised when one experiences the 

absence of physical and mental illness, and the presence of positive physical, social 

and psychological well-being (Reeve, 2015). However, traditionally the term ‘health’ 

has been framed within the medical model, with research focusing on returning 

objective physical health indices (e.g. blood parameters) or mental illness to 

homeostasis. Conversely, well-being has been couched within the wellness model 

and is generally viewed as positive mental health (Huta & Ryan, 2009).  

The methods used to treat physical and mental illness have an extensive 

tradition of research from the fields of biomedical science and psychiatry (see 

Larson, 1999 for a review). In contrast, well-being is considered a relatively new 

construct in the health sciences emanating from the 1960’s when the positive 

psychology movement was formed (Allport, 1961; Seligman, 2014). However, as 

research has developed, the concept of well-being and its measurement has become 

increasingly understood, but also is considered as complex.  

Well-being is multilevel in which individual, family, community and societal 

well-being exist and interact (La Placa, McNaught and Knight, 2013). Individual 

well-being is subjective and its assessment encompasses measuring one’s 

functioning in life. While aspects of family, community and societal well-being 

affect an individual’s well-being, to try to review all of those factors would be 
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beyond the scope of a focused programme of work. As such, well-being will be 

reviewed at the individual level herein.  

Theories of psychological well-being  

Theories of well-being derive from two philosophical traditions; namely, hedonic 

and eudemonic perspectives. Hedonia is an evaluative perspective of well-being, 

wherein well-being is assumed to be realised through one experiencing 

psychological states of positive affect and a lack of negative affect, as well as 

making positive subjective judgements about one’s life (Diener & Ryan, 2009; 

Diener, Inglehart, & Tay, 2013). Eudemonia is a dynamic perspective of well-being, 

and refers to a growth-orientated way of living wherein the person can self-actualise 

and flourish (Reeve, 2015). Eudemonic well-being is assumed to be realised when 

one’s psychological needs (discussed in more detail later) for autonomy, relatedness, 

and competence are supported by their environment (Huta, 2016). Eudemonic 

researchers posit that when individuals interact with a need-supportive environment, 

‘environmental synthesis’ occurs (Reeve, 2015, pg181), and individuals experience 

personal growth and develop their intrinsic sense of self (Ryan, Huta & Deci, 2008).  

The most widely used labels applied to hedonic and eudemonic well-being 

include subjective well-being and psychological well-being, respectively (Keyes, 

2002). Studies have demonstrated the independent factor structure of hedonic and 

eudemonic constructs (Huta, 2015). As such, researchers have tended to diverge on 

the question of what predicts optimal well-being, and therefore ascribe well-being 

determinants to either a hedonic or a eudemonic construct. However, researchers 

(Ryan, Huta & Deci, 2008; Huta, 2015; Huta, 2016) have begun to integrate both 

eudemonic and hedonic concepts into theoretical models to explain their 

relationship. That is, the relationship between eudemonic and hedonic well-being is 
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dependent. It is proposed that eudemonic well-being is realised through 

psychological needs satisfaction and subsequently yields positive hedonic well-being 

outcomes (e.g. positive subjective life judgements, absence of ill-being outcomes) 

(Ryan, Huta & Deci, 2008).  

Adopting these perspectives, well-being will be operationally defined and 

referred to throughout this thesis as an individual’s: ‘optimal psychological 

functioning and experience’ (Ryan &Deci, 2001, pg142). This definition aligns with 

Ryan & Deci’s (2008) integrated perspective of well-being in Self-Determination 

Theory (SDT), and conceptually reflects how one’s way of living (i.e. dynamic 

interaction with their social context) influences one’s subjective evaluation of their 

well-being (i.e. evaluative hedonic perspective).  

This conceptualisation of well-being is considered universal, in that it is 

applicable across all ages and cultures (Deci & Ryan, 2000). However, there are 

specific differences in children’s social contexts and circumstances in comparison to 

adults. For example, social contexts develop children’s personality over time 

wherein an individual’s sense of ‘self-being’ begins to form during pre-adolescence 

(ages 6-12); this notion of the self undergoes negotiation during adolescence; and a 

relatively stable sense of self is experienced during adulthood (Harter, 1982). 

Children also have significantly less autonomy than adults to alter their social 

context (Brown et al., 2012). In line with one of the aims of this review, to 

understand the factors that predict children’s well-being, it is necessary to directly 

study evidence derived from childhood populations, rather than data collected with 

adults, a view shared by other researchers (Pollard & Lee, 2003; Matza et al., 2006; 

Ravens et al., 2014). 
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Children’s well-being 

The assessment of children’s well-being is of public health importance. For example, 

Article 12 of the United Nations Convention of the Rights of the Child (UNICEF, 

1989) entitles children the right to express their views and the matters that affect 

them. The significance of this obligation has resulted in a series of Well-Being 

Report Cards being published in 2007 and 2013 that compare the well-being of 

children internationally (Pople et al., 2015). In 2010, the United Kingdom (UK) 

Government launched its programme to measure the nation’s well-being as an 

indicator of the UK nation’s health (Cameron, 2010). The UK are not alone in this 

endeavour, as the Irish Government’s Health and Well-being Framework proposes 

that the assessment of children’s well-being is required to fulfill effective public 

policy (Department of Health, 2013). These moves, among more, have stimulated a 

debate around how children’s well-being should be measured and how often 

assessment should take place.  

The first systematic review examining the conceptual framework of 

children’s well-being found a multidimensional structure comprising subjective 

physical, social, psychological and cognitive dimensions (Pollard & Lee, 2003). 

However, in the process of reviewing the studies, Pollard and Lee (2003) highlighted 

a lack of definitional clarity and theoretical grounding for the term ‘well-being’. 

Furthermore, well-being measures were considered inconsistent often reflecting 

adult-based instruments and restricted to ill-being markers (i.e. items designed to 

measure the presence or absence of depression) (Pollard & Lee, 2003).  

More recently, there is consensus that children’s well-being measures should 

be developed from a child’s perspective, have a theoretical foundation (i.e. assess 

eudaimonic and/or hedonic concepts), be multidimensional (i.e. include physical, 



10 
 

social and psychological dimensions), and include both positive and negative 

markers (Ravens-Sieberer et al., 2001; Pollard & Lee, 2003; Pople et al., 2015). 

Attempts to develop such measures began during the early 2000’s, and are now 

robust for researchers assessing well-being in childhood populations (Ravens-

Sieberer et al., 2014a; Ravens-Sieberer et al., 2014b; Pople et al., 2015). The child-

centred and multidimensional Kidscreen-27 well-being questionnaire was tested 

throughout the thesis (Chapter 4, page 62). 

Correlates of well-being  

Given children’s well-being is multifaceted, a range of factors have been tested as 

potential correlates, including: socio-demographic characteristics, social 

environments and lifestyle behaviours. A critical overview of each of these factors, 

as well as a specific focus on modifiable well-being factors are presented. 

The transition from childhood to adolescence has been shown to negatively 

affect young people’s well-being with older children reporting less life satisfaction 

and more emotional difficulties (Goswami, 2013). Researchers show that this trend 

appears to be confounded by gender, with girls reporting a higher well-being than 

boys during pre-adolescence (i.e. age 6-12), but reporting lower on well-being 

markers during adolescence (i.e. age 12-18) such as self-esteem and social self-

efficacy (Currie et al., 2012; McKay, Dempster & Byrne, 2014). Developmental 

psychologists propose that such a transitional decline in well-being may be reflective 

of a fluctuating sense of self and educational and social challenges (Dilsad et al., 

2016).  

Children classified as overweight or obese have reported lower well-being 

scores on social dimensions than normal weight children (McCullough, Muldoon & 

Dempster, 2008; Wynne et al., 2014). Other studies have also found a small 
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(Helseth, Haraldstad & Christophersen, 2015) or negligible effect (Breslin et al., 

2012, Breslin et al., in press) for weight status on well-being suggesting mixed 

evidence for the influence of weight status. 

Socio-economic status (SES) refers to educational level, family structure, 

household income and affluence of neighbourhood among other indicators (Pulsford, 

2013). Children of low SES are more likely to experience physical and mental ill-

being (Marmott, Bloomer & Goldblatt, 2017). Moreover, low SES is negatively 

related to physical ill-health markers including obesity (Drenowatz et al., 2010) and 

unhealthy lifestyle behaviours such as poor diet and sedentary behaviour (Ball, 

2015). Household income negatively predicts well-being, and while household 

income may be more salient for reduced well-being among children’s parents, the 

negative relationship remains significant in childhood populations (Main & 

Bradshaw, 2012; Goswami, 2013; The Children’s Society, 2016). As more data is 

collected, a negative relationship between SES and well-being has been becoming 

more evident (The Children’s Society, 2016).  

Social environments in which children interact are consistently linked with 

well-being (Dinisman, Fernades & Main, 2015). In a study across England positive 

relationships with family was the strongest positive predictor of well-being, while 

good relationships with peers was also positively associated (Goswami, 2011). The 

study also examined children’s experiences of bullying and being treated unfairly by 

adults; these were found to negatively predict well-being (i.e. ill-being), highlighting 

the bi-directional role of the social environment on children’s well-being. An 

international cross-sectional study involving European, Asian and American children 

(n=12,077; Lee & Yoo, 2015) also demonstrated that family, school and community 

factors were all significant positive predictors of well-being. Again, with family 
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being the strongest predictor of well-being, this highlights the influential role of 

children’s immediate social environment. Similarly to Goswami’s (2011) findings, 

children’s perceptions of bullying and social exclusion negatively predicted well-

being (Lee & Yoo, 2015).  

Lifestyle behaviours have been positively and negatively associated with 

children’s well-being. For example, authors of systematic reviews suggested that 

physical activity may positively influence markers of well-being including physical 

self-perceptions (Lubans et al., 2016a), and self-esteem (Ekeland, Heian, Hagen & 

Coren, 2005). Authors have also concluded that physical activity may protect against 

ill-being markers such as anxiety and depression (Larun et al., 2009; Parfitt, Pavey & 

Rowlands, 2009; Biddle & Asare, 2011) and emotional distress (Ahn & Fedewa, 

2009). Researchers have also reported an association between physical activity and 

happiness (Holder, Coleman & Sen, 2009), and HRQOL (Breslin et al., 2012, 

Breslin et al., in press). Screen-time has been found as a negative predictor of well-

being (Biddle & Asare, 2011; Hoare, Milton, Foster & Allender, 2016). A study 

examining the influence of both physical activity and screen-time found a moderate 

positive correlation between physical activity and well-being, and a weak negative 

correlation between television viewing and well-being (Holder, Coleman & Sen, 

2009). A positive association exists between children’s well-being and participation 

in multiple extracurricular behaviours (i.e. sport, art, music) that are underpinned by 

support for their psychological needs (Pople, Rees & Main, 2015).  

The factors that influence well-being are clearly diverse, and as such, it 

would be beyond the scope of the current thesis to research all of the factors 

available. Therefore, from here on, the relationship between physical activity and 

well-being through a psychosocial perspective will be critically evaluated. The 
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population researched was children of low SES. This approach was based on 

limitations to the existing research, as outlined below.  

Studies from a physical activity perspective are largely descriptive, and rarely 

account for the role of the social environment in which physical activity is 

experienced (Biddle, Gorely & Stensel, 2007; Biddle & Asare, 2011; Lubans et al., 

2016a). In this view, studies largely correlate the behaviour (i.e. minutes of physical 

activity) with a well-being marker, and do not use a psychosocial theory to examine 

the social context surrounding physical activity behaviours. As such, the underlying 

psychosocial mechanisms between physical activity and well-being remain unclear 

(Lubans et al., 2016b), and those mechanisms of action require clarity for the 

effective design of behaviour change programs (Michie et al., 2016). Second, few 

studies are with children of low SES (Breslin et al., 2012, Breslin et al., in press), 

who have been identified as a population at risk for poorer well-being (Ball, 2015). 

Addressing these issues, this review now comprises a discussion of physical activity 

and its measurement. 

2.3 Physical activity 

Physical activity is defined as any movement of the body produced by the skeletal 

muscles that requires energy expenditure (Caspersen, Powell & Christenson, 1985), 

and can be viewed on a continuum ranging from a low (i.e. walking) to a high (i.e. 

vigorous running) intensity (Biddle, 2016). The term physical activity can 

incorporate movement experienced through exercise and sport. Respectively, 

exercise and sport refer to organised repetitive physical activity with the aim of 

improving or maintaining health or physical fitness; and governed and structured 

competitive physical activity (Biddle & Mutrie, 2008).  
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  The promotion of physical activity is at the forefront of many global health 

position statements. In 2010, the publication of the Toronto Charter for Physical 

Activity: a Global Call for Action (TCPA, 2010), provided a framework for 

governments and health agencies to address the prevalence of physical inactivity on 

a global scale. Physical activity is also prominent in the World Health Organisation’s 

(WHO, 2013) Global Action Plan for the prevention and control of non-

communicable diseases, which targets a 10% decrease in physical inactivity by 2025. 

Physical activity promotion is also detailed in the WHO’s School Policy Framework 

(WHO, 2008), that highlighted a responsibility on education authorities to provide 

children with appropriate physical education. 

WHO guidelines recommend that children participate in at least 60 minutes 

of moderate-to-vigorous intensity physical activity (MVPA) per-day to optimise 

their health (WHO, 2010). This guideline is endorsed by many developed countries 

across the globe including the United Kingdom (Bull et al., 2010), Republic of 

Ireland (Irish Department of Health, 2009) and the United States of America (US 

Department of Health, 2008). However, low levels of physical activity remain a 

health concern despite the message on frequency and intensity of physical activity 

for health. 

Prevalence of physical activity 

Data from 122 countries published in the Lancet 2012 and 2016 series on physical 

activity (Hallal et al., 2012; Sallis et al., 2016) revealed that approximately 80% of 

school youth do not meet the MVPA guidelines for health. Pooled international data 

from 14 studies between the years of 1998-2009 comprising 20, 971 children (aged 

4-18) revealed that the average time spent in MVPA was 31 minutes, and that boys 

were significantly more active than girls (Ekelund et al., 2012).  
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In the UK , the percentage of children (aged 7-8) participating in 60 minutes 

of MVPA per-day was 51%, with boys found to be more likely to meet this guideline 

than girls (Griffiths et al., 2013). Further, regionally, Northern Irish children were 

found to be the least active across the UK, with approximately 43% meeting the 

WHO guideline (Griffiths et al., 2013). Studies in England have revealed just 7% of 

nine year old children to be meeting the WHO guidelines (Basterfield et al., 2011), 

while in the Republic of Ireland Harrington et al. (2014) cited 15% of nine year old 

children were meeting the WHO (2010) guidelines. Similarly, in the Northern 

Ireland context, Breslin and Brennan (2012) found that 21% of 8-9 year old children 

of low SES were meeting the WHO’s guidelines.  

In 2016 Harrington et al. (2016) published a report card on physical activity 

with Irish (north and south) children and adolescents (aged 8-18) using data from 

several demographic studies.  A weighted average was created, and 32% of children 

were found to be meeting the WHO’s guidelines (Harrington et al., 2016).  

Longitudinal evidence suggests there is a steady deterioration in active 

behaviours through childhood into adolescence that tracks into adulthood – with high 

levels of inactivity during childhood and adolescence predicting higher levels of 

inactivity in adulthood (Kjønniksen, Torsheim & Wold, 2008). Longitudinal studies 

tracking the same participants over ten years (Telema et al., 2005; Dumith et al., 

2011) reported a decline in physical activity from childhood to adolescence and from 

adolescence to adulthood. While the evidence is clear for a population-wide 

prevalence of inactivity, results vary and may be somewhat confounded by how 

physical activity is measured.  

Measurement of physical activity 
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The duration and intensity of an individual’s physical activity are typically measured 

by self-report methods (e.g. International Physical Activity Questionnaire for Older 

Children, Crocker, Bailey, Faulkner, Kowalski, & McGrath, 1997; health behaviour 

in schoolchildren survey, Booth, Okely, Chey & Bauman, 2001). While these 

instruments meet internal (i.e. test-retest) and external (i.e. moderate correlation with 

physical fitness tests) (Thomas & Upton, 2014) validity criteria, younger children 

find it difficult to accurately recall their physical activity in the previous week 

(Biddle, Gorely, Pearson, & Bull, 2011). 

Objective measurements including accelerometers provide ‘real-time 

estimates of the frequency, intensity and duration of free-living physical activity’ and 

are more accurate and reliable assessments of physical activity levels (Trost, McIver 

& Pate, 2005, pg531). However, defining appropriate wear-time and cut-points of 

the intensity of MVPA among children remains a challenge, and it is proposed that 

researchers should be prudent to the appropriate strategies for physical activity 

measurement (Trost et al., 2005). (Trost et al., 2005). McCann et al (2016) suggest 

the use of incentives and encouragement from significant others (i.e. parents, 

teachers) to increase adherence to a specified wear-time criterion that should be 

aligned with the programme’s intended outcomes. The analyses of physical activity 

data via cut-point classifications can be based on previous evidence for their validity 

with specific groups (Trost et al., 2005; Trost et al., 2011).  

Correlates of physical activity 

The correlates of physical activity are many and can be understood by applying a 

socio-ecological framework (Sallis, Owen & Fotheringham, 1999). The socio-

ecological framework posits that behavioural, demographic, biological, physical 

environment and psychosocial factors co-exist and interact to influence one’s 
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physical activity levels (Bauman, Sallis, Dzewaltowski & Owen, 2002; Pratt et al., 

2014).  

A healthy diet is positively associated with physical activity in children 

(Bauman et al., 2000; Ball, 2015), as is previous physical activity (Sallis, Prochaska 

& Taylor, 2000). The relationship with physical activity and sedentary behaviour 

(i.e. sitting time) is less clear. Most evidence indicates that both behaviours can co-

exist and are not necessarily displacing each other (Biddle, Mutrie & Gorely, 2015).   

As previously discussed, gender has been found to predict physical activity, 

with boys found to be consistently more active than girls (Dumith et al, 2011; 

Ekelund et al., 2012; Hallal et al., 2012; Sallis et al., 2016; Breslin, et al., 2017). 

Weight status measured by Body Mass Index (i.e. body weight in kilograms 

divided by height in meters2) has been found to have a lack of an association with 

physical activity (Bauman et al., 2002; Breslin et al., 2012). However, other studies 

have revealed a statistically significant, negative association with time spent in 

MVPA and BMI (Ekelund et al., 2004; Butte et al., 2007), concluding mixed 

evidence for the relationship between weight and physical activity.   

Children of low SES report financial cost to be a significant barrier to 

physical activity participation (Brockman, Jago and Fox, 2011), yet evidence for any 

relationship with physical activity and SES is mixed. For example, some authors 

have reported low SES to be related to less physical activity (Drenowatz et al., 2010; 

Currie, 2012), while others have found no relationship when SES is assessed 

(Griffiths et al., 2013).  
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These studies used a blend of SES markers (i.e. household income, 

neighbourhood area) and physical activity measures (i.e. various self-report 

measures) making it difficult to draw clear conclusions (Stalsberg & Peterson, 2009). 

In adults there is a clear negative association with physical activity and low SES, 

suggesting that physical activity promotion is paramount for children of low SES. 

Reasons include: children of low SES being at a higher risk of being inactive when 

in adulthood (Biddle, Mutrie & Gorely, 2015), and to buffer against unhealthy 

lifestyle behaviours including sedentary behaviour and a poorer nutrition (Ball, 

2015). 

Consistent with the psychosocial focus for this thesis, a review of 

psychosocial correlates of physical activity are now described.  

2.4 Psychosocial correlates of physical activity  

Psychosocial correlates refer to psychological and social processes that influence an 

individual’s physical activity through implicit non-conscious or intentional 

conscious regulations (Hagger & Chatzarantis, 2014). Implicit non-conscious 

regulations are defined as automatic mental associations that are cued by 

environmental influences such as events, words, images or places (Rebar et al., 

2016). In the context of physical activity, these non-conscious processes manifest 

themselves as habits (i.e. taking the lift instead of the stairs), or implicit attitudes (i.e. 

unpleasant affect when faced with the prospect of jogging), among more. Intentional 

conscious regulations refer to beliefs, motivations and deliberate actions that are 

assumed to regulate one’s physical activity behaviour (Reeve, 2015).  

As there are an abundance of psychosocial correlates of physical activity 

(Hagger & Chatzarantis, 2014), authors have emphasised the importance of 
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operationalising theoretically-derived constructs and determining the processes of 

action under which those constructs are assumed to change physical activity 

behaviours (Peters & Crutzen, 2017). As such, this review is now focused towards 

social cognitive theories and their application to the prediction of physical activity 

behaviours.  

Theories of behaviour change 

Several theories exist to describe the behaviour change process. Some examples 

include the Theory of Planned Behaviour (TPB; Ajzen, 1991), Social Cognitive 

Theory (SCT; Bandura, 2001), Competence Motivation Theory (CMT; Harter, 1982) 

and Self-Determination Theory (SDT; Deci & Ryan, 2000). Physical activity studies 

applying theoretical constructs from the above theories are plentiful, and as such, 

findings from systematic reviews and meta-analyses are presented to provide a 

critical overview of their predictive validity. Specific constructs from Self-

Determination Theory (i.e. psychological need support/satisfaction, motivation; Deci 

& Ryan, 2000) will be discussed in more detail later (see Section 2.5, page 22).  

Authors of meta-analyses on the association with self-concept constructs and 

physical activity in children and adolescents (Babic et al., 2014), found that 

perceived competence was the strongest positive predictor of physical activity 

yielding a medium effect size (0.33). In a systematic review of potential 

psychosocial mediators of behaviour change in physical activity interventions with 

children, Brown, Hume, Pearson and Salmond (2013) reported that 11 from the 33 

studies conducted revealed a small-to-moderate effect for an increase in psychosocial 

(i.e. social support, parental support) variables leading to an increase in physical 

activity.  
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Collectively, the evidence from the Brown et al. (2013) and Babic et al. 

(2014) meta-analyses and systematic reviews should be interpreted with caution 

mainly because of methodological limitations. Specifically, the studies selected for 

the reviews demonstrated an over-reliance on subjective measures of physical 

activity and untested psychometric scales, and furthermore, few studies used an 

experimental design, limiting the ability to infer causation between an increase in 

social cognitive variable (e.g. competence) and enhanced levels of physical activity 

(Plotkinoff et al., 2013; Brown, Hume, Pearson and Salmond, 2013; Babic et al., 

2014). 

Furthermore, in terms of understanding the cause and effect relationship, or 

prediction of well-being through physical activity, many of the theories (i.e. SCT, 

TPB) are limited to predicting behavioural antecedents (i.e. intentions predicting 

behaviour). For instance, those theories assume that an increase in an intention to be 

active leads to an increase in physical activity; and increased physical activity may 

result in increased well-being (Hagger & Chatzarantis, 2014). Yet, research reviewed 

thus far suggests that children’s well-being is influenced by a myriad of factors 

beyond physical activity, including the level of support provided from one’s social 

environment (Goswami, 2011; Lee & Yoo, 2015; Reeve, 2015). A more 

comprehensive theoretical approach may address the limitations of current research 

that focuses on a direct and unidimensional relationship between physical activity 

and well-being. Self-Determination Theory (SDT; Ryan & Deci, 2000), is a macro 

theory that explains the effects of social contextual factors on human motivation, 

behaviour and health, and may if tested robustly contribute to addressing the 

limitations above. 

2.5 Application of self-determination theory to physical activity and well-being 
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SDT encompasses several sub-theories centred on the social environment’s influence 

on one’s motivation, behaviour and well-being. A unifying concept between the sub-

theories is how social environments support or thwart the satisfaction of humans’ 

innate psychological needs for autonomy, competence and social relatedness. 

Competence refers to an individual having the capacity to have an effect on their 

environment, wherein environmental mastery is experienced; autonomy refers to 

self-endorsed volitional behaviour; and social relatedness refers to a sense of 

belongingness where one, reciprocally, cares for others and feels cared for by others 

(Deci & Ryan, 2002). SDT provides theoretical and practical appeal in 

understanding how and why children engage with physical activity, and how social 

contexts influence their well-being. In short, SDT’s hypotheses go beyond traditional 

theories of behaviour change by predicting behavioural antecedents (i.e competence, 

autonomy and social relatedness support leading to needs satisfaction), mediators 

(i.e. autonomous motivation) and outcomes (i.e. needs satisfaction and physical 

activity predicting well-being). Figure 1 illustrates the proposed causal process in 

SDT-based health interventions (Fortier et al., 2012).  

These processes can be further understood through three sub-theories within 

SDT: Cognitive Evaluation Theory (CET; Deci & Ryan, 1985), Organismic 

Integration Theory (OIT; Deci, Eghrari, Patrick & Leone, 2006) and Basic Needs 

Theory (Ryan & Deci, 2008b).  

Motivational perspective of physical activity through CET and OIT  

Within SDT, motivation is hypothesised to exist along a continuum (see Figure 2) 

that ranges from amotivation (no motivation), to extrinsic motivation, to intrinsic 

motivation (Deci & Ryan, 2000). Intrinsic motivation is defined as novelty, 

enjoyment and curiosity for an activity. According to Deci and Ryan’s CET (1985) 
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intrinsic motivation refers to behavioural and cognitive engagement because the task 

provides an inherent sense of psychological needs satisfaction. However, when 

agents from the social environment intervene and incentivise behaviour for an 

outcome, for example by asking for physical activity in return for a reward, the locus 

of causality shifts from an internal state to an external state resulting in diminished 

motivation (Hagger & Chatzarantis, 2015).   

 However, in OIT, Deci et al.’s (2006) propose that extrinsic motivation has 

distinct dimensions that vary in motivational strength due to the degree to which 

social contexts support one’s psychological needs. Applying this lens, one could 

engage in a behaviour for outcomes including to avoid punishment (i.e. external 

motivation), or to receive approval from others (i.e. introjected motivation). On the 

other hand, identified and integrated forms of motivation are autonomous forms of 

extrinsic motivation, in which behaviour is engaged in for valuing an activity (i.e. 

identified motivation) or for personal importance (i.e. integrated regulation).  

Supporting SDT’s motivational hypothesis, authors of meta-analyses of SDT 

in physical activity with adolescents and children reported that intrinsic and 

autonomous motivation has a small-to-moderate positive correlation (effect size= 

0.25) with physical activity levels (Owen, Smith, Lubans, Ng & Lonsdale, 2014). 

Yet, less than 5% of the 46 articles included in the review used an experimental 

design with an associated control group, suggesting that a synthesis of further studies 

is necessary to draw any firm inferences on the application and strength of SDT as a 

behaviour change framework for children’s physical activity. 

Psychological needs perspective on well-being 

Ryan and Deci (2008b) position their perspective of well-being through Basic Needs 

Theory, suggesting that well-being is realised through a need-supportive social 
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context, and is mediated by psychological needs satisfaction. A social context that is 

needs supportive provides the opportunity for self-directed behaviour (i.e. autonomy-

support), optimal challenge (i.e. competence support) and social belongingness (i.e. 

relatedness support) (Reeve, 2015). Therefore, when psychological needs support 

and satisfaction is present, the social environment has facilitated eudaimonic well-

being (i.e. environmental synthesis), which has been shown to predict positive 

hedonic well-being outcomes (Ryan & Deci, 2017).  

Applying a BNT hypothesis to physical activity social contexts, studies 

reveal that need-supportive physical activity environments predict well-being 

through needs satisfaction to a small-to-moderate extent (Reinboth, Duda and 

Ntoumanis, 2004; Gillison, Standage & Skevington, 2008; Quaresma et al., 2012; 

Standage, Gillison, Ntoumanis & Treasure, 2012). However, as all of the above 

studies above used cross-sectional or prospective study designs, a synthesis of 

further studies is required to conclude on the strength of SDT for promoting well-

being. 

Assessing the evidence collectively, studies applying SDT reveal that needs-

supportive social environments predict physical activity. However, the evidence-base 

for predicting, or indeed enhancing, physical activity and well-being is limited for 

three reasons. First, the Owen et al. (2014) study is the only review of SDT in 

children’s physical activity, and the authors focused entirely on the links between 

motivation and physical activity, with 95% of studies using a cross-sectional or 

prospective design. Therefore, the precise number of intervention studies, findings 

and methodologies employed with children remains to be systematically reviewed. 

Second, most studies have tested motivational components of SDT, with scant 

application of BNT to predict the role of social environments on children’s well-
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being. Thirdly, of all the studies presented, none are with children of low SES, 

suggesting that SDT requires further testing to ensure validation with this particular 

population group (Chatzarantis et al. 2017).  

Addressing some of the above limitations, a critical review of intervention 

strategies to increase children’s physical activity and well-being are described, 

followed by proposed methods for SDT to be applied in Chapters 4, 5, 6 and 7. 

2.6 Intervention strategies for increasing physical Activity and well-being 

Increasing physical activity and well-being is a complex endeavour with many 

factors requiring consideration when developing an intervention (Kelly & Barker, 

2016). This complexity has stimulated a number of guidelines and frameworks to 

assist practitioners and researchers. For example, the Medical Research Council 

(MRC) published their guidance for developing and evaluating complex 

interventions (Craig et al., 2008). The report highlighted important considerations 

during intervention development, such as: conducting a needs assessment for the 

targeted population; specifying a research design to test the effects of an 

intervention; and using a theory of behaviour change to underpin the intervention 

strategies. Moreover, extension of the MRC guidelines by Moore et al. (2015) 

highlighted that during intervention implementation, a process evaluation should be 

conducted to examine the fidelity of the programme’s protocols and implementation. 

To ensure transparent reporting, adhering to guidelines by the Consolidated 

Standards of Reporting Trials (CONSORT) group (Schultz, Altman & Moher, 2010) 

has been considered as good practice (Shamseer, Hopewell, Altman, Moher & 

Kenneth, 2016).  
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Figure 2: Motivation continuum within SDT describing the type of motivation and 

defining features (from Ryan & Deci, 2002, pg85). 

  

  

Figure 1: SDT process model describing the effect of need supportive environments on 

physical activity and well-being through needs satisfaction and motivation (from Fortier 

et al., 2012, pg3) 
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Despite the above guidelines and recommendations, most physical activity 

and well-being researchers have not concurrently applied theory in the design and 

analyses of programmes (Michie, Johnson, Abraham, Lawton, Parker & Walker, 

2005). Specifically, Michie and colleagues (2008) highlighted the need for 

theoretical mapping in which an intervention is underpinned by theory, and analyses 

is designed to elicit whether any changes in behaviour or well-being were 

attributable to the pre-defined assumed theoretical mechanisms of action (Michie et 

al., 2008; Silva et al., 2008).  

The above good practice guidelines and methodologies were adopted in the 

current programme of PhD work. A review of school-based physical activity 

interventions is now described, highlighting the shortcomings to be addressed in this 

thesis.   

2.7 Physical activity intervention studies 

The school setting is considered suitable for intervention implementation for several 

reasons. Children spend a significant proportion of their time attending school 

(approx. 7-8 hours per day), and a large number of children can be reached in a 

single setting (van Sluijs et al 2007; Dobbins et al 2008), meaning that researchers 

can achieve good adherence levels (van Sluijs & Kriemler, 2016). A physical activtiy 

intervention can complement established subjects such as physical education (PE) 

and health awarness (Brown & Summerbell, 2009). Researchers can also standardise 

intervention protocols and establish a control group from a different school to 

compare activity levels against (Breslin, Cunningham & Murphy, 2016).  

Systematic reviews of physical activity intervention studies in schools (van 

Sluijs et al., 2007; Kriemler et al., 2011) suggest that intervention groups are 
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somewhat likely to increase their physical activity in comparison to control groups, 

with >50% of studies being effective in increasing the number of minutes children 

spend per-week in MVPA. Interventions that are whole-school and multi-component 

(i.e. combining curricular and extra-curricular content, including family) and 

designed using a theory of behaviour change were found to be the most effective in 

increasing physical activity (Kriemler et al., 2011; Demetriou & Honer, 2012).  

A recent systematic review that examined school-based physical activity 

interventions on children’s well-being found only three of 11 interventions increased 

well-being (Rafferty et al., 2016). Of those three studies, only one increased physical 

activity, providing support for the position that interventions should target factors 

beyond the physical activity itself, such as altering the social context in which 

physical activity is experienced in (Biddle, Gorely & Stensel, 2004; Biddle & Asare, 

2011).  

The interventions reviewed in this section demonstrate some limitations. 

First, theoretical constructs or well-being variables are rarely analysed alongside the 

physical activity outcomes (Demetriou & Honer, 2012; Brown et al., 2013; Rafferty 

et al., 2016). Second, reporting of sample selection methods, follow-up rates, and 

valid measurements has lacked consistency, with few studies adopting and adhering 

to MRC reporting guidelines or CONSORT (van Sluijs & Kriemler, 2016). Third, 

physical activity and well-being study durations are often short-term (i.e. < 3 

months), with no longitudinal studies conducted among children of low SES 

(Dobbins et al., 2013).  

2.8 Summary of literature review    
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In summary, research efforts to predict and enhance physical activity and well-being 

among children require further exploration because of methodological limitations, 

and a lack of theory-based physical activity interventions for children of low SES. 

The evidence reviewed indicates that the underlying psychosocial mechanisms 

between physical activity and well-being have yet to be tested in great detail, 

highlighting the need to apply a macro theory such as SDT in future research. Given 

a synthesis of school-based physical activity studies incorporating SDT has not been 

thoroughly undertaken, a systematic review was conducted to determine if SDT is an 

effective framework for guiding physical activity and well-being promotion in the 

school-setting. Furthermore, it is evident that SDT has yet to be validated or tested 

with children of low SES using validated psychometric instruments. Therefore, a 

second study was conducted to assess the psychometric properties of instruments 

assessing SDT constructs of needs satisfaction and well-being. A third study tested 

the predictive validity of SDT for children’s physical activity levels and well-being 

through needs satisfaction. The author also highlighted methodological flaws of 

existing school-based physical activity interventions, including a lack of theory-

informed interventions designed and tested with children of low SES, limited 

longitudinal data on children’s well-being outcomes, and insufficient reporting 

methods. Hence, SDT was applied in the design and analyses of two school-based 

intervention studies for children of low SES, and the CONSORT, TREND and MRC 

guidelines were adopted.  

A series of five novel research studies have been designed and are described 

below. 

2.9 Current programme of research  

 Chapter 3 (Study 1): 



29 
 

- Title: A Systematic Review of School-Based Physical Activity 

Interventions on Children’s Well-Being: Studies Incorporating Self-

Determination Theory.  

- Objectives: To systematically determine which school-based physical 

activity intervention studies have incorporated self-determination theory, 

and to examine the effects of the existing interventions on the children’s 

physical activity levels and well-being. To profile the risk of bias within 

studies.  

- Intended outcomes: To ascertain if SDT is an effective framework for 

implementation in the school setting. To provide recommendations for 

further applying SDT in the design and testing of intervention studies in 

this PhD thesis. 

 Chapter 4 (Study 2): 

- Title: Testing the Psychometric Properties of the Youth Physical Activity 

Promotion and Kidscreen-27 Questionnaires with Children of Low Socio-

Economic Status. 

- Objectives: To psychometrically test questionnaires assessing SDT 

constructs of psychological needs satisfaction and well-being using 

confirmatory factor analysis. 

- Intended outcomes: To determine what instruments are suitable for 

assessing SDT constructs of psychological needs satisfaction and well-

being among children of low SES. If found to be suitable, to recommend 

how the instruments can be applied in further cross-sectional (Study 3) 

and intervention studies (Studies 4 and 5).  

 Chapter 5 (Study 3): 
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- Title: Physical activity, Well-being and Needs satisfaction in 8-9-Year-

Old Children of Low Socio-economic Status. 

- Objectives: To examine the predictive validity of SDT on children’s 

physical activity and well-being through needs satisfaction using path 

analysis. To determine the levels of physical activity amongst Irish 

children of low socio-economic status.  

- Intended outcome: To determine the role of children’s social contexts on 

their physical activity levels and well-being through SDT. To use the 

evidence provided to recommend strategies and methodologies for 

intervening with children in the school setting. 

 Chapter 6 (Study 4): 

- Title: The Effect of Sport for LIFE: All Island on Physical Activity, Well-

being and Needs Satisfaction: a Clustered Randomised Controlled Trial 

with 8-9 Year Old Children of Low Socio-Economic Status. 

- Objectives: To conduct a clustered randomised control trial in schools 

across the island of Ireland with children of low SES. To determine the 

effect of Sport for LIFE: All Island, a healthy lifestyle intervention, on 

children’s psychological needs satisfaction, physical activity and well-

being.  

- Intended outcome: To contribute a body of theoretical, practical and 

methodological literature on physical activity and well-being promotion 

amongst children in the school setting. To inform practitioners and 

researchers on how to advance the promotion of physical activity and 

well-being in the school setting.  

 Chapter 7 (Study 5): 
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- Title: An Outcome and Process Evaluation of the Healthy Choices 

Physical Activity Programme: a Non-Randomised Controlled Trial with 

8-9 Year old Children of Low Socio-Economic Status. 

- Objectives: To design and implement the first SDT-based physical 

intervention for children of low SES. To determine the effect of Healthy 

Choices on increasing physical activity and well-being through SDT 

constructs of autonomy-support, needs satisfaction and motivational 

regulation. To conduct a process evaluation assessing the fidelity of 

Healthy Choices.  

- Intended outcome: To ascertain if SDT is an effective framework for 

guiding physical activity and well-being promotion in the school-setting. 

To contribute to a body of theoretical literature on how to implement and 

test a needs-supportive environment in a physical activity intervention. 

To recommend ways to advance SDT application in physical activity and 

well-being promotion in schools.  

 Chapter 8 (Overall Discussion); 

- Objectives: To critically evaluate the theoretical and methodological 

contributions of the five studies conducted. To extend current knowledge 

of theoretical mechanisms of action in school-based physical activity 

interventions. Finally, to highlight the limitations of the programme of 

research along with making recommendations for future research and 

within the field of physical activity and well-being promotion.  
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Chapter 3: A Systematic Review of School-Based Physical Activity 

Interventions on Children’s Well-being: Studies Incorporating Self-

Determination Theory. 

3.2 Abstract 

Background: Constructs from Self-Determination Theory (SDT) have been applied 

to predict children’s physical activity and well-being. However, the efficacy of 

school-based physical activity interventions for improving physical activity and 

well-being using SDT remains to be reviewed. 

Aim: To systematically review and profile the methodological quality of school-

based physical activity interventions that incorporate SDT. 

Methods: The PRISMA guidelines were adopted. Five databases were searched to 

identify physical activity interventions in the school setting that incorporated SDT. 

The effects of the interventions were examined based on quantitative changes in 

physical activity and well-being. The studies were profiled for bias using a 

methodological criteria tool developed for children’s physical activity interventions. 

Results: A total of 1,066 studies were reviewed. After screening titles and abstracts 

47 remained. On further review of full article texts and following author agreement, 

two studies met the inclusion criteria. Both studies included SDT and showed 

physical activity to increase. One study reported an increase in well-being. The two 

studies were of moderate methodological quality.  

Conclusions: Researchers have incorporated components of SDT in the design and 

measurement of intervention effectiveness across a range of health behaviour 

contexts. However, just two physical activity interventions using SDT have been 
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conducted in the school setting. It is therefore premature to conclude on the efficacy 

of SDT for improving physical activity and well-being in children.  
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3.3 Introduction 

Well-being refers to an individual’s optimal psychological functioning and 

experience (Deci & Ryan, 2002). Regular participation in physical activity is 

associated with enhanced well-being in children, wherein systematic reviews (Biddle 

& Asare, 2011; Lubans et al., 2016a) show that physical activity is likely to reduce 

negative symptoms such as anxiety and depression, and enhance self-esteem. 

Furthermore, children’s well-being has been positively predicted by needs-

supportive physical activity environments (Gillison, Standage & Skevington, 2008; 

Standage, Gillison, Ntoumanis & Treasure, 2012). Despite these potential benefits, 

physical inactivity remains endemic among children (Hallal et.al, 2012; Griffiths et 

al., 2013), and it remains unclear on how to promote well-being through the school 

environment (Rafferty et al, 2016). As such, there have been calls for researchers to 

systematically review effective behaviour change theories and strategies to inform 

the design of physical activity interventions (Toronto Charter for Physical Activity, 

2010).   

A systematic review synthesises findings and methodological qualities of a 

range of studies (Moher et al, 2015) and allows researchers and practitioners to make 

informed decisions on why or why not an intervention was effective. To date, 

systematic reviews that have been conducted on children’s physical activity 

interventions (e.g. Kriemler et al., 2011; Rafferty et al., 2016) have not investigated 

changes in physical activity and/or well-being through a theoretical framework. 

Given the application of theory helps explore mechanisms assumed to be responsible 

for changes in physical activity and/or well-being in an intervention (Michie et.al., 

2016), current reviews lack a theoretical analyses.  



35 
 

Children’s physical activity motivations and behaviours, and well-being, can 

be highlighted through behavioural theories in physical activity interventions that are 

of an experimental design (Bauman, Sallis & Dzewaltowski, 2002; Lee & Yoo, 

2015). Accordingly, a change in a mechanism consistent with a theory (e.g. 

providing competence support) represents a link between the intervention (X) and 

outcome (Y) - such as an increase in physical activity (Michie & Abraham, 2004; 

Hagger & Chatzarantis, 2014). Frameworks provided by the Medical Research 

Council (MRC) suggest the involvement of behaviour change theory at all stages of 

the design and evaluation process of interventions (Moore et al., 2015). It is advised 

that through such approaches researchers can answer Michie & Abraham’s (2004) 

three questions of behaviour change interventions: 1. Do they work? 2. How well do 

they work? and 3. Why do they work? One behaviour change theory which has 

received a considerable amount of research attention in recent years is Self 

Determination Theory (SDT; Deci & Ryan, 2000).  

Through SDT, Deci and Ryan (2000) describe several phenomena 

surrounding the effects of social contexts on human motivation, behaviour and well-

being. Collectively sub-theories within the SDT framework hypothesise that social 

environments that foster the satisfaction of humans’ three innate psychological needs 

for competence (i.e. sense of effectiveness), autonomy (i.e. volitional behaviour) and 

relatedness (i.e. feelings of belongingness) optimise levels of motivation for health 

behaviour and well-being (Deci & Ryan, 2000). While theories including the Theory 

of Planned Behaviour (Ajzen, 1991) focus attention on predicting behavioural 

antecedents (i.e. intentions), Deci and Ryan holistically predict the antecedents (i.e. 

needs support), mediators (i.e. motivation) and outcomes of behaviour (i.e. well-
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being) (Gillison et al., 2006). Therefore, SDT hypotheses provide theoretical appeal 

in understanding the mechanisms of physical activity and well-being promotion.  

Specifically, the concept of need support in Basic Needs Theory (Ryan & 

Deci, 2008) posits that environments that support one’s needs can faciltiate lasting 

behaviour change and positive well-being. The SDT model considers a sequential 

mediating process wherein need supportive environments impact upon need 

satisfaction and motivational regulation which transfers into positive health 

behaviour and well-being (Fortier, Duda, Guerin & Teixeria, 2012, see Figure 1).  

SDT has been subject to empirical inquiry in youth, with most studies 

focusing on the antecedents of health-related physical activity. A meta-analysis of 46 

studies (Owen, Smith, Lubans, Ng & Lonsdale, 2014) in children and adolescents 

revealed small-to-moderate positive associations between autonomy and physical 

activity through motivation. Yet, the Owen et al.’s (2014) review focused entirely on 

the links between motivation and physical activity, and as such, the number of, and 

modalities applied in SDT-informed experimental studies remains unclear. 

Furthermore, the well-being outcomes indicated in the latter part of the SDT model 

(Fortier et al., 2012), were not tested and necessitate some research attention.  

Deci and Ryan (2000; 2008) theorise a pathway of effect from need 

satisfaction (in the context of physical activity) to well-being, and some cross-

sectional and prospective studies reveal positive relationships. For example, a study 

with female gymnasts revealed that need satisfaction was positively correlated with 

positive indices of psychological well-being such as self-esteem, positive affect and 

vitality (Gagne, Ryan and Bargmann, 2003). A prospective study by Standage, 

Gillison, Mtoumans and Treasure (2012) supported a SDT model wherein need 
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satisfaction influenced physical activity and predicted a holistic well-being measure, 

health-related quality of life (HRQOL). However, whether these pathways are 

present in intervention studies is unclear as no SDT-based systematic review on 

children’s well-being has been conducted.  

Assessing the evidence collectively, there has been a growth of studies using 

SDT to inform the design of health interventions, and a synthesis of school-based 

physical activity studies has not been thoroughly undertaken. This therefore warrants 

a systematic review that assesses the efficacy of school-based interventions that 

incorporate SDT. 

Accordingly, the aim of Chapter Three is to conduct the first systematic 

review of school-based physical activity interventions that have incorporated SDT 

(Deci & Ryan, 2000) as their underlying behaviour change framework. The present 

study reviews: how does SDT inform the design of school-based physical activity 

interventions? And from this, what mechanisms do or do not influence changes in 

physical activity and well-being? The current study contributes to the literature from 

the perspective of facilitating theory development, and discussing implications for 

promoting physical activity and well-being in schools through SDT principles.  

3.4 Methods 

Protocol 

Reporting adhered to the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines (Moher et al., 2015). Methods have been pre-

specified and registered in a review protocol with PROSPERO (International 

database of prospectively registered systematic reviews in health and social care; ID 

number = CRD42015024545) and can be accessed in Appendix 1). The protocol 



38 
 

helped develop research questions and underpinned the processes involved in 

designing and writing the review. 

Eligibility criteria 

Type of studies: Only randomised or clustered randomised control trials and 

pre/post-test designs studying the relationship between physical activity and well-

being were included. Studies were required to have been peer-reviewed and 

published in the English language. Grey literature (e.g. dissertations, reports, policy 

documents) was excluded because it is heterogeneous and little methodological 

guidance exists for the systematic retrieval, analyses and reproducibility of such 

work (Adams, Smart & Huff, 2016). 

Types of participants: The mean age of participants was pre-adolescent children 

(aged 6-12).  

Types of interventions: Physical activity interventions which include any aerobic 

activity, exercise, physical fitness, physical education or physical training 

component. Interventions took place within the school-setting. Furthermore, the 

physical activity interventions were informed by concepts inherent in SDT (Deci and 

Ryan, 2000) such as need support/satisfaction or self-determined motivation (2000). 

In line with the study aims, interventions that are community or family based, within 

a structured laboratory style setting, or contain no reference or research related to 

SDT were excluded.  

Types of outcome measures: Primary outcome measures included self-reported or 

objectively measured physical activity and self-reported well-being. Secondary 

outcome measures included SDT variables to examine mediating variables in the 

intervention (i.e., motivation, need support/satisfaction). Only quantitative studies 
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were included because it would be difficult to generalise between quantitative and 

qualitative outcomes. Furthermore, a qualitative review could be a separate study. 

Information sources 

Search strategies were conducted on electronic databases. Each database search used 

truncation, wildcards and MeSH terms as appropriate for each individual database 

searched. The search was applied to CINAHL, Medline (OVID), SCOPUS, 

PsychINFO and Web of Science. Each database was searched from its year of 

inception to 26th June 2015.  

Search strategy 

Keywords were informed from previous research reviews, theory and practice and 

are detailed in Table 1. A full electronic search of PsycINFO can be found in 

Appendix 2. The first category used both American and European descriptors of 

school. The second category used various terms associated with physical activity 

behaviour similar to a previous review (Demetriou & Honer, 2012). The third 

category used descriptors of experimental-based research alongside various 

adaptions of the term well-being (e.g. wellbeing, wellness); and further markers of 

psychological (Biddle & Asare, 2011), physical (Babic et al., 2015) and social 

health-related well-being variables (Brown, Hume, Pearson & Salmon, 2012). Well-

being is a complex multi-dimensional construct (Huta & Ryan, 2010) and 

encompasses additional indicators (e.g., cognitive functioning). Accordingly, it 

would not be feasible to conduct a review including all well-being indictors. A focus 

on the most widely used measures of well-being in children’s physical activity 

research (Biddle & Asare, 2011; Brown et al., 2012; Babic et al., 2015) and previous 

SDT research with well-being (Gagne, Ryan & Bargmann, 2002; Standage et al., 

2012) was adopted. The fourth category selected each psychological need (i.e., 
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competence, autonomy and relatedness) as well as concepts inherent in the SDT such 

as self-motivation and determination (Deci & Ryan, 2002).  

 

Table 1: Categories and literature search terms 

  

Category Keywords 

Setting Primary or elementary or middle school* 

Method of Treatment  physical activit* or exercis* or fitness or 

sport* or physical education or aerobic 

exercis* or training 

Objective of treatment 

 

 

intervention* or school based 

intervention* or program* or 

experiment* or Well-being or wellbeing 

or well being or wellness or health-

related quality of life or quality of life or 

life satisfaction or psychological 

wellbeing or subjective wellbeing or 

eudaimonic living or vitality or anxiety or 

depression or self esteem or self efficacy 

or self concept or body image or physical 

appearance or social acceptance or social 

support or relationships 

Theoretical component self-determin* or self-motivat* or SDT or 

autonom* or relatedness or competenc* 

or basic psychological need*  
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Study selection 

After completion of individual database searches, article titles and abstracts were 

exported to RefWorks software. Eligibility assessment was undertaken in three 

stages. First, the author created subfolders for each database within RefWorks and 

screened all articles by title and abstract. Each article was exported to a designated 

folder (e.g. included for follow-up; excluded by title). Included studies from each 

individual database were transferred to a master folder and duplicates were removed. 

Fifteen percent of excluded articles were reviewed by a second author (GB). Second, 

abstracts for included studies were printed and reviewed by the l author to be eligible 

for full-text printing and screening. Third, full text eligibility assessment was 

performed in an unblinded standardised manner by the author and a second author 

(GB) using the screening tool (see Figure 3). Disagreements between authors were 

assessed by a third author (BF). Subsequently an open discussion took place between 

three authors until consensus was reached.  

Data collection process 

The author extracted the defined data from all included studies, and a second author 

(GB) verified the information. 

Data items 

Information was extracted from each intervention on: the authors and year of study; 

study design; sample characteristics including age and gender; intervention 

descriptors including physical activity and theoretical component. 

Summary measures 

The primary outcome was the mean and standard deviations scores for physical 

activity and well-being. A statistically significant quantitative effect was assessed on 

the basis of p<.05, and a small, medium or large effect size as d=.2, .5 or .8, 

respectively.  
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Risk of bias across studies 

The principles of the Cochrane Collaboration for assessing the methodological 

quality of studies were adopted (Cochrane Handbook, 2008). A methodological 

criteria tool developed for children’s physical activity interventions (Demetriou & 

Honer 2012: Van Sluijs, McMinn & Griffin, 2007) was used.  Seven criteria were 

assessed including: randomisation procedure and measurement methods. A point 

was given to a study which met the criteria and no points were given for not meeting 

criteria or omitting information. A study scoring 5 was considered as high quality, 2-

4 points was considered as moderate and 0-1 points was considered as low (Van 

Sluijs et al, 2007; Demetriou & Honer 2012). 
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Figure 3: Screening tool for independent author screening 

  

 YES NO  COMMENTS 

LANGUAGE 

Is the full paper in English? 

   

 Go to next 

question 

exclude  

PEER REVIEW 

Has the paper been peer reviewed? 

   

  exclude  

TYPE OF STUDY 

Is the study described as one of the following: 

   

i. Randomised controlled trial    

ii. Non-randomised controlled trial/Quasi-

experimental study 

   

iii. Pre/Post-test study design    

  exclude  

PARTICIPANTS 

Does the sample have a mean age between 6-12 years (pre-

adolescent children)?  

Exclude if sample is investigating specific populations such as 

groups with intellectual and physical disabilities, diabetes or 

eating disorders. 

   

  exclude  

INTERVENTION TYPE 

i. Does the intervention contain a physical activity component 

including any aerobic activity, exercise, physical education, 

physical training or fitness? 

ii. Is the intervention informed by or contain elements 

(competence, autonomy or relatedness) of self-determination 

theory? 

   

  exclude  

INTERVENTION LOCATION 

Is the intervention school based i.e. is the intervention in the 

school? 

   

  exclude  

OUTCOMES 

Does the study report physical activity?  

Does the study report psychosocial outcomes related to 

wellbeing?  

   

    

INCLUDE for Follow UP    
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3.5 Results 

The initial database search identified 1,066 studies (31 from CINAHL; 93 from 

Medline; 255 from PsychInfo; 167 from Scopus; 520 from Web of Science; see 

Figure 4). Titles and abstracts of each database were searched independently and 

relevant articles were transported to a master folder (n=100). After removal of 

duplicates (n=18), 82 studies were subject to a detailed screening of title and abstract 

content. Then a further three studies were identified for screening following a hand 

search of the reference lists. A total of 47 full texts were printed and assessed 

independently by the author and a second author (GB) using the screening tool.  

From 47 articles, 40 were excluded on at least one level of exclusion: eight 

because they were either cross-sectional designs or protocol articles; four because 

the participants were over the mean sample age; one because the participants were 

teachers; four of the studies had participants who were classified as physically or 

intellectually disabled; two of the studies had interventions that were not in the 

school setting; and 21 studies had neither physical activity or well-being as outcome 

measures. Of the remaining seven studies there were disagreements between the lead 

(SS) and second (GB) author on the inclusion or exclusion of these studies based on 

the conceptualisation of SDT or the measure of well-being used.  

A third author (BF) assessed disagreements in an open discussion and we 

found that three (Pesce, Faigenbaum, Crova, Marchetti and Bellucci, 2012; Crust et 

al., 2014; Ha, Burnett, Sum, Medic and Ng, 2015) studies were not specifically 

informed by the SDT but theorised their intervention design from research related to 

competence, autonomy or relatedness. It was decided to exclude these because these 

studies were more aligned with physical environment frameworks (n=2) and the 

assessment of physical activity was fitness-based (n=1), rather than physical activity. 
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It was also found that two studies (Contento, Koch, Lee, Sauberli and Barton, 2007; 

Contento, Koch, Lee and Barton, 2010) reported psychosocial measures for 

performing specific health behaviours (i.e. nutrition) and were therefore were 

excluded because they did not represent a subjective evaluation of the children’s 

well-being. This resulted in two studies being included for synthesis.  

Characteristics of studies 

Study 1:  

Physical Activity and Family-based Intervention in Paediatric Obesity Prevention 

(PESSOA; Quaresma, Palmeria, Martins, Minderico & Sardinha, 2014) was based in 

Lisbon, Portugal. It was a year-long programme that involved classroom teacher 

training for specialised Physical Education lessons, educational sessions on healthy 

behaviour, and material for classroom and homework assignments that the children 

completed with their parents and teachers. The sample size excluding missing data 

included 552 boys and girls.  SDT was central to the intervention design. The 

authors targeted social environmental variables such as social support to influence 

motivational quality for physical activity and well-being. They measured physical 

activity by self-report with the Physical Activity Questionnaire (PAQ; Telema, Yang 

& Laakso, 1997); motivation with the Behavioural Regulations for Exercise (BREQ; 

Palmeira, Teixeria & Silva, 2007) instrument; and well-being with a HRQOL 

measure called Kidscreen-10 (Ravens-Sieberer et al., 2014) . The researchers used a 

group-randomised controlled design and collected data pre-and-post (1 year) 

intervention.  

Study 2:  
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The Active Living Connections Project (ALCP; McNeil et al., 2008) was based in 

Alberta, Canada. It consisted of a year-long intervention programme and involved 

the school and family working together with recreation facilitators (connectors) to 

help children engage in physical activities during and after school. The sample size 

after attrition and missing data consisted of 295 boys and girls. The programme was 

guided by King et al.’s (2003) Conceptual Model of the Factors Affecting the 

Recreation of Children with Disabilities. Upon close inspection this framework has 

theoretical links with tenets of the SDT. The intervention’s theoretical focus was 

grounded in the family’s influence on the social environment. For example, the 

recreation facilitators lead discussions with parents on encouraging autonomy-

support for the children’s preferred physical activities.  They measured physical 

activity by self-report with the Children’s Assessment of Participation and 

Enjoyment (CAPE) instrument (King et al., 2004). Well-being was measured using 

the Self-Esteem Index (SEI; Brown, 1990) as an indicator of the children’s 

psychological well-being. The study used a group randomised design and collected 

data at baseline, mid-point (5 months) and post-intervention (1 year).  

Risk of bias assessment 

The risk of bias assessment in each of the studies is presented in Table 2. Both 

studies scored four, indicating that they were of moderate strength for 

methodological quality. Both studies scored one point for controlling for differences 

at baseline, having a dropout rate of below 30%, conducting measurement at similar 

times for control and intervention groups, and following up participants six months 

post intervention. However, both studies had an unclear risk of bias for 

randomisation and blinding of outcome assessors, they did not conceal this 

information. Lastly, information regarding controlling for differences between those 
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who dropped out and those who completed tests (systematic dropout) was not 

disclosed.  

Changes in physical activity 

The PESSOA intervention had no direct effect on subjectively measured physical 

activity (p=0.72). Yet, the intervention demonstrated significant changes in SDT 

variables of parental (p<0.01) and peer support (p<0.01). The authors conducted 

serial mediation analysis to examine indirect effects of intervention on physical 

activity through parental support, peer support and motivation. They found that 

changes in peer and parental support indirectly influenced a positive change in the 

intervention group’s physical activity (p<0.001). Further, they found an indirect 

effect of the intervention on physical activity through parental and peer support in 

sequence with intrinsic motivation (p<0.001), explaining the mediating role of need 

support and motivation in physical activity enhancement  

The ALCP intervention had a significant effect on subjectively measured 

physical activity after 11 months (p<0.05) but not after five months (p=0.488). After 

adjusting for the effects of family income, the statistical significance level increased 

(p<0.05) with affluent children in the intervention group being three times more 

likely than the control group to increase their physical activity.  

Changes in well-being 

The PESSOA intervention had no direct effect on well-being (p=0.59).Yet, indirect 

effects were present when serial mediation analyses was conducted. An indirect 

positive effect on well-being (p<0.001) was found through positive changes in 

parental and peer support. The ACLP intervention had no significant effect on well-

being.  
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Figure 4: PRISMA (Moher, 2015) article screening flow 
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Table 2: Risk of bias assessment for two included studies 

  

Item Study and methodological criteria for each bias outcome  

Quaresma et al. (2013) McNeil et al. (2012) 

(1) Pre-test analysis 1 (Groups factored in analysis 

and information given on sex 

and age) 

1  (Groups factored in 

analysis and information 

given on sex and age) 

(2) Randomisation 0 (method of randomisation 

not indicated) 

0 (method of randomisation 

not indicated) 

(3) Dropout 1 (16% of students dropped 

out) 

1 (23% drop out). 

(4) Timing of 

measurements 

1 (adequate between control 

and intervention) 

1 (adequate between control 

and intervention) 

(5) Blinding outcome 

assessment 

0 (not indicated) 0 (not indicated) 

(6) Follow-up 1 (the study was 1 year in 

follow-up) 

1 (the study was 1 year in 

follow up) 

(7) Systematic 

dropout 

0 (not indicated) 0 (not indicated)  
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3.6 Discussion 

Given the rapid growth of the SDT in physical activity research in recent years a 

systematic review was conducted on the effectiveness of SDT-informed school-

based physical activity interventions. Despite 1,066 studies meeting the search terms, 

upon closer inspection just two studies met the inclusion criteria. Therefore limited 

evidence is available to draw firm conclusions on the strength of SDT as a 

framework to guide physical activity and well-being promotion in the school-setting, 

this is despite several researchers (Hagger & Chatzisarantis, 2008; Owen et al., 

2014) finding positive effects in cross-sectional research and related health 

promotional settings. During the process of reviewing the articles, methodological 

issues that may have contributed to, or hindered the development of SDT in 

children’s physical activity promotion were noted. The two studies are now 

discussed and recommendations are provided on how future research could advance 

the testing of SDT in school-based interventions.  

Both interventions were grounded in multiple theoretical components of the 

SDT framework. Both studies demonstrated successful changes in subjectively-

measured physical activity. These studies add some credence to the view that 

intervening at the level of the social environment may be an efficacious method for 

influencing behaviour change (Welk, 1999; Seabra et al., 2012). Specifically, 

training those delivering an intervention to interact with children in a need-

supportive style may be a worthwhile behaviour change technique to further test 

(Fortier et al., 2012). However, the emphasis remains on ‘may’ as just two studies 

exist, and furthermore, only one study from two (Quarersma et al., 2013) tested for 

this mechanism by assessing the pathway of effect from need support to motivation 

and physical activity. Social mediators of behaviour change can be underscored 
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through theoretical perspectives, and are regarded as essential to understanding why 

an intervention was successful or not (Michie & Abraham, 2004). From the 

perspective of facilitating theory development and analyses, future studies should 

consider providing specific SDT-based training to those delivering a physical 

activity intervention; and test the hypothesised SDT mechanisms accordingly (i.e. 

changes in need support/satisfaction and motivation leading to a change in physical 

activity) with objective measures of physical activity (Trost, Loprinzi, Moore & 

Pfeiffer, 2011). 

The sequential causal mechanisms depicted in the SDT model (Deci and 

Ryan, 2000) assume behaviour change and positive well-being. Less attention is paid 

to the inclusion of well-being variables concomitantly with physical activity in SDT 

research with only a few existing studies to consider (e.g. Gagne, Ryan & Bargmann, 

2003; Standage et al., 2012). By applying SDT in this review, the mechanisms of 

well-being were explored in detail, with is perhaps beyond of the scope of general 

reviews (e.g. Rafferty et al., 2016). One study (Quaresma et al., 2013) reported that 

the intervention enhanced the children’s well-being. Quaresma et al. (2013) 

confirmed Ryan and Deci’s (2009) BNT hypothesis by assessing social support 

variables and specifying a pathway between increased social support and a well-

validated holistic measure of well-being called Kidscreen (Ravens et al., 2014). 

McNeil et al. (2008) however, did not find any well-being effect and did not measure 

the social environment which has been observed as a common limitation across 

studies in this area (Biddle & Asare, 2011). Moreover, they used a narrow measure 

of well-being that was restricted to self-esteem. Assessing the evidence overall, it is 

premature to assume the efficacy of the SDT model for increasing well-being in the 

primary school setting as only two studies are published. 
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To overcome the noted measurement limitations and modelling of SDT-

pathways in future work, psychometric measurement studies have demonstrated that 

well-being is a multi-dimensional concept (Pollard & Lee, 2003; Ravens-Sieberer et 

al., 2014), and systematic reviews show that children’s well-being is influenced by 

their immediate social environment (Biddle & Asare, 2011; Lubans et al., 2016). 

Therefore, it is recommended that future studies should assess the role of children’s 

psychological needs satisfaction on their physical activity and well-being with 

validated psychometric measures. The Kidscreen questionnaire used in Quaresma et 

al. (2013) represents one well-being measure that has demonstrated sound 

psychometric properties in the general population, and could undergo assessment 

with children of low socio-economic status (SES) to ensure conceptual validity. 

Researchers are recommended to consider available methodological guidance for 

confirmatory models when specifying and testing the predictive capacity of such 

constructs (Hagger & Chatzarantis, 2009).  

The risk of bias for each study was mixed depending on the level of 

assessment. Although both studies were of moderate quality, they demonstrated an 

unclear risk of bias for randomisation, blinding of assessors and systematic dropout. 

They did not report information that would provide further confidence on the 

transparency of their research. It is recommended that authors clearly state selection 

methods to reduce potential bias that may, in this case, influence the enrolment of 

schools and intervention they receive (Pidal et al., 2007). Adhering to reporting 

guidelines such as the Consolidated Standards of Reporting Trials (Moher et al., 

2010) is recommended for future studies to protect against bias. Study protocols for 

upcoming intervention studies in children’s physical activity (Standage et al., 2013) 

and sedentary behaviour (Babic et al., 2015) outline this information clearly.  
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3.7 Limitations 

A limitation of this review was that a meta-analyses could not be conducted due to 

the small number of studies included. Therefore, the cumulative predictive effect of 

SDT constructs on physical activity and well-being remains unclear. As well-being is 

a complex construct (Ryan, Huta and Deci, 2008), not all well-being terms could be 

included in the search.  

3.8 Summary and conclusion  

In summary, this systematic review showed that two SDT-based school physical 

activity interventions enhanced physical activity levels, while one increased well-

being. While these results provide some preliminary support for Deci and Ryan’s 

(2000; 2008) hypotheses that needs-supportive social contexts may enhance physical 

activity and well-being through needs satisfaction and positive motivational states, it 

is clear that more studies are required to draw firm conclusions on the strength of the 

SDT as a behaviour change framework for implementation in the school setting. 

Theoretical contributions of this study included the application of SDT into the 

systematic process, and subsequent analyses of SDT constructs in the included 

programmes. It is recommended that SDT requires further testing wherein 

researchers replicate the design aspects of the included studies, with respect to their 

use of SDT-based training for those delivering the intervention, group-randomised 

methods, and longitudinal data collection points. Future work may also protect 

against bias by adopting reporting guidelines and frameworks, and model SDT 

constructs with validated psychometric instruments. Overall, SDT-informed physical 

activity interventions require further testing in the school setting wherein SDT 

informs both the programme’s design and analyses. To this end, valid and reliable 

outcome measures are needed when analysing SDT in a school-based physical 
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activity programme. A study has been conducted to assess the psychometric 

properties of SDT constructs including needs satisfaction and well-being. The next 

chapter (Chapter 4) reports on the factor structure of needs satisfaction and well-

being instruments with children of low SES.  
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4.0 Chapter 4: Confirmatory Factor Analysis of the Youth Physical 

Activity Promotion and Kidscreen-27 Questionnaires. 

4.1: Abstract 

Background: Few school-based intervention studies have analysed Self-

Determination Theory constructs of psychological needs satisfaction and well-being 

with validated psychometric instruments. The Kidscreen-27 questionnaire was 

developed as part of the first cross-cultural, European–based project to standardise 

the measurement of children’s well-being, and subscales in the Youth Physical 

Activity Promotion (YPAP) questionnaire assess psychological need satisfaction. 

Previous research has reported mixed evidence for the hypothesised 5-factor model 

of Kidscreen-27, and no confirmatory factor analysis (CFA) has been conducted on 

either of the two instruments with children of low socio-economic status (SES) 

across Ireland (Northern and Republic). 

Method: The data for Chapter 4 was collected as part of a longitudinal clustered 

randomised controlled trial. Seven hundred and five children (364 boys; age= 8.74, 

SD=.50) children of low SES took part. CFA were specified on four YPAP scales 

and a 5 and modified 7-factor Kidscreen-27 model. The models were assessed using 

multiple fit indices. Internal consistency and floor and ceiling effects were also 

examined.  

Results: CFA revealed that the YPAP models were acceptable after some minor 

modifications. The hypothesised 5-factor Kidscreen model was an unacceptable fit. 

However, the modified 7-factor model was supported. A nested Chi-Square 

difference test confirmed that the fit of the 7-factor model was significantly better 
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than that of the 5-factor model. Internal consistency was unacceptable for three 

scales. Ceiling effects were present in all but one of the factors. 

Conclusions: Future research should apply the 7-factor Kidscreen model when 

measuring children’s well-being. The YPAP questionnaire is suitable for assessing 

psychological needs satisfaction. Further studies can model SDT processes with 

these instruments, and may provide clarity on which aspects of children’s 

environments are salient for promoting health and well-being.  
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4.2 Introduction  

Well-being is defined as an individual’s ‘optimal psychological functioning and 

experience’ (Ryan & Deci, 2001, pg142), and is assumed realised when one’s 

psychological needs are supported by their environment (Reeve, 2015). The United 

Kingdom (UK) Government include well-being as a marker of the nation’s health 

(Cameron, 2010), and the Irish Government’s Health and Wellbeing Framework 

(Department of Health, 2013) promotes positive well-being among society. Hence, 

psychometrically valid measures are required to: (i) understand well-being as a 

psychological construct (Ravens-Sieberer, 2001); and, (ii) model the determinants of 

well-being (e.g. psychological needs satisfaction) to advance the development of 

well-being interventions (Lundqvist, 2011). Confirmatory Factor Analysis (CFA) is 

a robust analytic method that can explain and establish construct validity among 

observed and unobserved (latent) variables (Hagger & Chatzsarantis, 2009).  

 According to Schreiber et al. (2006), the validity of a psychological construct 

can be assessed through examining the correlations between observed items and 

latent factors on a psychometric measure. When such correlations are positive and 

significant, a confirmatory model is likely to yield acceptable fit indices and thus be 

suitable for use in a given population (Hagger & Chatzarantis, 2009). However, as 

sample characteristics can be diverse and include participants of various ages, 

cultures, genders and social groups, Park et al. (2011) suggest that researchers should 

account for group differences in measurement selection in order to prevent potential 

confounders that may lead to flawed conclusions. Therefore, it is desirable to 

conduct CFA in cases where data from specific populations has not undergone 

instrument reliability and validity testing (Shumaker & Lomax, 1996; MacCallum & 

Austin, 2000; Brown, 2015).  
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The Youth Physical Activity Promotion (YPAP) model (Welk, 1999) was 

designed as a framework to understand the predisposing and reinforcing 

psychosocial factors that influence children’s physical activity and well-being. The 

YPAP’s questionnaire was designed by Rowe, Raedeke, Wiersma, and Mahar (2007) 

and validated using CFA. It contains competence subscales from the Physical Self-

Perceptions Profile for Children and Youth (C-PSPP; Whitehead, 1995). Further, it 

contains subscales that measure social relatedness from parents and peers included in 

the Children’s Attraction to Physical Activity (CAPA; Brustad, 1996) model. In 

Self-Determination Theory (SDT; Deci & Ryan, 2000), competence refers to an 

individual having the capacity to have an effect on their environment, and social 

relatedness refers to feeling connected with others. Therefore, these scales can 

represent psychological need satisfaction described in Basic Needs Theory (BNT; 

Ryan & Deci, 2008), a sub-theory within the SDT framework. Research shows that 

need satisfaction (in physical activity contexts) can positively predict well-being 

(Reinboth, Duda & Ntoumanis, 2004; Standage, Gillison, Ntoumanis & Treasure, 

2012; Quaresma et al., 2014).  

The factor structure of the aforesaid needs satisfaction scales have been 

confirmed in previous studies (Whitehead, 1995; Hagger, Biddle & Wang, 2005; 

Rowe et al., 2007). However, the samples in these studies have typically been at the 

latter stage of pre-adolescence (12 years) or adolescents (13-17 years). Further, the 

socio-economic status (SES) of the participants was not considered. Therefore, to 

confirm construct validity of the YPAP subscales, CFA is necessary for younger 

populations at the earlier stages of pre-adolescence (8-9 years) and for Irish children 

of low SES.  
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The Kidscreen well-being model was developed as part of the first cross-

cultural European-based attempt to standardise the measurement of children’s well-

being (Ravens-Sieberer et al., 2014). In the instrument development phase, the 

Kidscreen group conducted focus groups with children, a Delphi procedure with 

experts, and item reduction and CFA techniques (Detmar et al., 2006). As 

traditionally children’s well-being measures have been developed through expert 

opinion (Detmar et al., 2006), this method ensured that the Kidscreen questionnaires 

were tailored to how children interpret well-being. Subsequently, CFA of a 52-item 

questionnaire was tested in a study of 22,827 children across 13 European countries 

and resulted in a ten dimensional factor structure (further information is available in 

Ravens-Sieberer et al., 2008). Further analysis (Robital et al., 2007) tested a reduced 

27-item measure that is embedded within the 52. The Kidscreen instruments are now 

widely used to monitor the health status of both healthy and unhealthy children aged 

8-18 (Ravens-Sieberer et al., 2014). 

In Kidscreen-27, well-being is hypothesised to consist of a five dimensional 

structure: physical well-being, psychological well-being, social support and peers, 

parent relations and autonomy and school environment (see Table 3). Yet, the 5-

factor Kidscreen-27 model has received mixed support with some studies finding 

good (Robital et al., 2007; Ha et al., 2015; Andersen et al., 2016) and unacceptable 

fit with modifications for a 7-factor structure (Ng et al., 2015). Although one of these 

studies (Robital et al., 2007) included children from the Republic of Ireland, the SES 

of these participants was not reported. Moreover, in Northern Ireland, Kidscreen-27 

has only been tested online using exploratory factor methods (Llyod, 2011). As 

described above, psychometric models should be confirmed in multiple populations 

to determine if the hypothesised structure is generalisable (Hagger & Chatzisarntis, 
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2009; Park et al., 2011; Schumaker & Lomax, 2004). Hence, it is necessary to 

conduct CFA on Kidscreen-27 to determine if: (a) researchers should opt for the 

hypothesised 5 (Robital et al., 2007) or modified 7 (Ng et al., 2015) factor structure; 

and (b) if Kidscreen-27 is a psychometrically valid measure of well-being for 

children of low SES across both Irish jurisdictions (Northern and Republic).  

Accordingly, the aim of Chapter 4 is twofold. First, to conduct a CFA of need 

satisfaction scales (Deci & Ryan, 2000) in the YPAP questionnaire (Rowe et al., 

2012). Second, to conduct a CFA on a multi-dimensional measure of well-being 

developed from children’s perspectives: Kidscreen-27 (Ravens-Sieberer et al., 2007). 

As there has been no CFA conducted on these instruments with Irish (North and 

Republic) children of low SES, Chapter 4 makes a number of theoretical and 

methodological contributions to physical activity and well-being research in 

children. If found to be valid, future studies can apply these instruments to study 

well-being promotion among children. 
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4.3 Methods   

Participants  

The data for Chapter 4 was collected as part of a longitudinal clustered randomised 

control intervention study, Sport for LIFE: All Island (SFL:AI). A sample of 705 

children (364 boys) aged 8-9 (M=8.74, SD=.50) took part during September 2014 

and January 2015, corresponding with the delivery of the intervention across the 

island. Due to missing data analysis (outlined below) 94% (663 children, 347 male, 

315 female) of the total SFL:AI sample was included in the final analyses. 

Geographically the sample consisted of 186 children from Ulster, 167 from Leinster, 

172 from Munster, and 138 from Connacht. 

Recruitment and procedure 

Ethical approval was obtained from Ulster University’s Research Ethics Committee 

(September 2014, see Appendix 11 for approval letter). In both jurisdictions 

(Northern Ireland and Republic of Ireland) participants were recruited from urban 

schools in areas of social and economic disadvantage based on deprivation indexes. 

The Multiple Deprivation Measure in Northern Ireland (2010) consists of seven 

domains of deprivation including: income, employment, health, education, proximity 

to services, living environment and crime. This database gives a living area, as 

indicated by postcode, a Super Output Area (SOA) rank, with one being the lowest. 

Schools situated in the most deprived areas were identified. In the Republic of 

Ireland only schools identified by Department of Education’s (2005) the Delivering 

Equality of Opportunity in Schools (DEIS) programme were included. The DEIS 

database includes socio-economic variables such as local authority accommodation, 

lone parenthood, Travellers, large families (five or more children) and pupils eligible 

for free books. A sample of the schools (n=27) was chosen by the author and two 
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researchers via a manual random number generator, and invited to participate in 

SFL:AI.   

Following school selection the author contacted School Principals and there 

was 100% agreement across all 27 schools. Classroom teachers distributed 

information sheets (see Appendix 3) about the study to the children and their parents. 

Only participants who provided written assent and consent from their parents 

participated in the study. To ensure anonymity participants were given a unique code 

for the questionnaire. The questionnaires were administered to the participants under 

quiet classroom conditions. Instructions and information regarding the completion of 

the questionnaire were explained by the author and minor details such as word 

pronunciation were described to the children in groups of 5-10 with a trained 

researcher accompanying each group.  

Outcome measures 

Well-being 

Well-being was measured using the 27-item questionnaire, Kidscreen-27 (Ravens-

Sieberer et al., 2008). Kidscreen-27 was hypothesised with a five-dimensional 

structure (see Table 3 for description of factors or Appendix 4 for a copy of the 

questionnaire). The measure was developed through exploratory factor analysis, 

regression and item reduction techniques, and confirmatory factor analysis (Ravens-

Sieberer et al., 2014). Items are rated on a 5 point Likert scale ranging from 1 = 

never, 2 = seldom, 3 = quite often, 4 = very often, 5 = always, reflecting the 

frequency of behaviours, or feelings; or: ‘.1 = not at all, 2 = slightly, 3 = moderately, 

4 = very, 5 = extremely, reflecting the intensity of a belief or attitude in the previous 

week.   
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Psychological Need Satisfaction 

Subscales from the Youth Physical Activity Promotion model (YPAP; Rowe et al., 

2007) were used to assess competence and relatedness satisfaction (i.e. psychological 

needs satisfaction; Ryan & Deci, 2008) in the context of physical activity (see Table 

3 or Appendix 4 for a copy of the questionnaire). These included: a modified version 

of Harter’s (1982) Perceived Physical Competence scale to represent athletic 

competence in games and sports; the Physical Self-Worth Scale (Whitehead, 1995) 

as a domain-level measure of physical competence; Brustad’s (1993) Peer 

Acceptance and Brustad’s (1996) Parent Encouragement subscale to reflect social 

relatedness to peers and parents, respectively. The YPAP questionnaire does not 

include a measure of autonomy satisfaction, therefore restricting a full psychometric 

assessment of BNT.  

All of the YPAP subscales have a structured alternative response format and 

are calculated on a 4 point Likert scale. Completion of the scale required children to 

select which statement from two was most relevant to them (e.g. some kids are proud 

of themselves physically OR some kids don’t have much to be proud about 

physically) and then select if that statement is sort of true or really true for them. 

Evidence for the readability and understanding of using the alternative reporting 

format has been shown in other studies (Muldoon, 2000; McCullough, Muldoon & 

Dempster, 2009) with children of the same age group and SES in Northern Ireland.    

Data management  

Raw scores from the questionnaire were entered into Statistical Package for Social 

Sciences (SPSS version 22). Three items (no. 9, 10 & 11) from Kidscreen-27 

required reverse scoring for negatively-worded responses. Between two to three 
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items per-scale in the YPAP questionnaire were reverse scored for negatively-

worded responses.   

To screen for missing data, Little’s Missing Completely at Random (MCAR; 

Little, 1988) test was run on each subscale. According to Little’s (1988) MCAR test, 

if the Chi-Square statistic is not statistically significant the data is missing in random 

order. The data was missing at random for each scale (p>.05). As such, 6% of the 

sample had complete missing data on a given scale. Chi-square tests confirmed that 

there were no significant demographic differences (gender, age, and region) between 

those participants with missing and non-missing data. To this end, the author 

analysed the patterns of missing data and conducted a listwise deletion of these 

participations (n=43).  

The Expectation Maximisation (EM) Algorithm was used for the Maximum 

Likelihood (ML) estimation of the remaining missing data. The EM method 

estimates a score for missing data based on three steps. First, the means, variances 

and covariances for complete data sets are estimated; second, regression formulas are 

created based on these estimations; third, these formulas are used to estimate missing 

scores (Moss, 2009). EM was conducted on each individual scale to use data, in a 

theoretical sense, from inter-correlated items as predictors of the missing data (Field, 

2013).  On average 3.5% of the data was estimated for each scale. 

Data analysis  

Descriptive statistics were calculated. The items from each scale were added together 

to represent a latent mean score and standard deviation for each factor. Further, in 

accordance with the Kidscreen scoring methodology (Ravens-Sieberer et al., 2014) 

the 5 factor scale scores were transferred into standardised T values and standard 

deviations so that other studies (Robital et al., 2007; Ha et al., 2015; Ng et al., 2015; 
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Andersen et al., 2016) can directly compare their results with the present study. 

Ceiling and floor effects were also calculated and determined present if more than 

15% of the sample scored the highest or lowest score, respectively (Terwee et al., 

2007).  Cronbach’s alpha was calculated as a measure of internal consistency. As 

there are fewer than 10 items on each scale, this study considered an alpha 

coefficient value of .60 or above as acceptable (Loewenthal, 2001).  

Mardia’s (1970) coefficient of multivariate kurtosis and its critical ratio of 

1.96 were performed to test the data for multivariate normality. The principle of 

multivariate kurtosis is to either: (a) ensure normality before conducting 

conventional statistical hypothesis testing, or (b) reject normality and conduct tests 

with bootstrapping procedures for non-normal data (Byrne, 2001; Lin, 2009). As the 

data departed from normality all of the models, the alpha significance value was 

corrected for bias at the 95% confidence interval, and Bollen-Stine bootstrapping 

was conducted with 5000 samples performed to have improved accuracy when 

assessing parameter estimates and fit indices (Byrne, 2001). The factor structure of 

the measures was tested through CFA. Models were specified using AMOS (version 

20; Arbuckle, 2011) using the maximum likelihood estimation. A CFA was 

conducted on the BNT scales (see Figure 5 for a visual example). Also, CFA was 

conducted on the original hypothesised 5-factor model (Ravens-Sieberer et al., 

2014), and modified 7-factor model (Ng et al., 2015) of the Kidscreen-27 model 

based upon mixed success for the original 5-factor model (Ng et al., 2015).  

Specifically, this involved splitting the psychological well-being and 

autonomy and parent relations factors into two further factors (see Figure 6 for 

dimensionality map, and Table 3 for information on the adjusted scale description). 

The psychological well-being factor was split as focus group research (Detmar et al., 
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2006) shows that children’s psychological well-being encompasses positive and 

negative dimensions. Four items (6, 7, 8 & 12) represent positive perceptions and 

emotions, whilst three items (9, 10 & 11) represent depressive moods and emotions. 

The autonomy and parent relations factor was split as previous research (Ng et al., 

2015) found that the two items specifically related to financial resources were 

tapping into an independent financial resources factor, as specified in the 52-item 

model (Ravens-Sieberer et al., 2014) Therefore, this produced an autonomy and 

parent relations factor (5 items) and financial resources factor (2 items). Consistent 

with the structure of the Kidscreen instruments all the factors were allowed to 

correlate (Robital et al., 2007) and a correlation matrix was calculated for both the 5 

and 7 factor model to determine the relationship between the well-being factors.   
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Table 3: Scale description of the conceptual themes for original (O) and 

modified (M) kidscreen-27 and YPAP factors 

Kidscreen-27 Dimension Description 

Physical Health (5 items) This dimension explores the 

children’s perceptions of their 

physical activity, health and 

vitality. It includes items that 

refer to the children’s energy and 

their ability to physically 

function.  

(O) Psychological well-being  

(7 items) 

This dimension explores the 

children’s experiences of positive 

and negative affect. Items are 

worded to reflect the children’s 

mood, enjoyment and 

experiences of happiness and 

loneliness.  

(M) Psychological well-being  

(4 items) 

This dimension explores the 

children’s experiences of 

enjoyment and positive affect. 

(M) Moods and emotions (3 items) This dimension reflects the 

children’s mood and experiences 

of loneliness. 

(O) Parent Relations and Autonomy 

(7 items) 

This dimension considers the 

children’s relationships with their 
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parents, availability of free-time 

and satisfaction with their 

financial resources.  

(M) Parent Relations and Autonomy 

(7 items) 

 

This dimension considers the 

children’s relationships with their 

parents and availability of free-

time. 

(M) Financial resources (2 items) This dimension asks the children 

if they are satisfied with their 

financial resources. 

School Environment 

(4 items) 

This dimension reflects 

children’s perceptions of their 

attention, experience of school 

and relationship with teachers.  

YPAP Scales  

Athletic competence 

(7 items) 

This scale measures the 

children’s perceptions of their 

physical competence during 

games and sports in comparison 

to others children their age, how 

they perceive trying new sports 

and their performance.  

Physical self-worth 

(6 items) 

This scale measures the 

children’s perceptions of 
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confidence and satisfaction with 

their physicality.  

Parental encouragement  

(6 items) 

This scale measures the level of 

encouragement, modelling and 

material support the children 

perceive their parents to give.  

Peer acceptance  

(5 items) 

This scale measures the quality 

of the children’s interactions 

with their peers during games 

and sports. 
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The adequacy of the models was assessed using multiple goodness-of-fit 

indices. The Chi-Square (χ2) goodness-of-fit index was reported with a small non-

significant χ2 statistic indicating good model fit. This value was approached with 

caution given that large sample sizes tend to result in statistically significant Chi-

Square values (Schumaker and Lomax, 1996). The comparative fit index (CFI), the 

Tucker-Lewis Index (TLI), and the goodness of fit index (GFI) were reported with 

values of .90 or .95 which are considered as acceptable or good model fit, 

respectively (Bentler, 1990; Byrne, 2001). The root mean square error of 

approximation (RMSEA) was reported as a badness of fit index, with values of close 

0.06 or below considered acceptable (Hu and Bentler, 1999). As the Kidscreen 

models are nested, a Chi-Square test of independence was conducted to compare the 

fit of the 5 and 7-factor models. 

Results of CFA ranged from unacceptable to good fit. In line with the 

suggestions of Brown (2015) two minor modifications were made to improve model 

fit. Firstly, on the physical self-worth factor a covariance path was applied to two 

observed variables because of a methodological similarity in wording that the other 

items did not share. Secondly, an item with a low factor loading (.14) was trimmed 

on the athletic competence scale.  
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Figure 5: Structure of the athletic competence factor from the YPAP 

questionnaire 

 

 

 

 

 

 

 

 

  

= latent variable 

= observed variable 

= error 
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Figure 6: Original and modified structure the 5 and 7 factor Kidscreen-27 

models 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Note: Item numbers in brackets; covariance paths were applied between each factor. 

Original Kidscreen-27 subscales (Ravens-
Sieberer et al., 2014)

Physical well-being (1-5) 

Psychological well-being (6-12))

Autonomy and parent relations (13-19)

Social support and peers (20-23)

School environment (24-27)

Modified Kidscreen-27 subscales (Ng et 
al., 2015)

Physical well-being (1-5) 

Psychological well-being (6,7,8,12)

Moods and emotions (9,10,11)

Autonomy and parent relations (13-17)

Financial resources (18-19)

Social support and peers (20-23))

School environment (24-27)) 
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4.4 Results 

Descriptive statistics for each scale are presented in Table 4. Cronbach’s alpha 

values ranged from .58 to .74. The physical self-worth, peer acceptance (in YPAP) 

and moods and emotions (Kidscreen-27 7-factor) scales were both below the 

recommended value of .6. No floor effects were observed, but ceiling effects were 

observed on all of the factors aside from autonomy and parental relations in 

Kidscreen-27 and athletic competence in YPAP. 

The fit indices and factor correlations for the six models are presented in 

Table 5. All factor correlations were statistically significant (p<0.05). The fit indices 

from the need satisfaction models revealed that physical self-worth (χ2= 80.091 (9) 

p<0.05; CFI=.796; GFI=.961; TLI=.660; RMSEA=.109) and athletic competence 

(χ2= 70.126 (14) p<0.05; CFI=.885; GFI=. 969; TLI=.827; RMSEA=.078) was not 

an acceptable fit. Thus a specification search was run to determine if modifying the 

items would result in a better explanation of the data. Two items with similar 

wording on the physical self-worth factor (i.e. other kids feel really confident about 

themselves physically and other kids always seem to feel good about themselves 

physically) were correlated, resulting in a better explanation of the data (χ2=32.039 

(8) p<0.05; CFI=.931; GFI=.985; TLI=.871; RMSEA=.067). On the athletic 

competence factor, trimming one item with a low factor loading (β=.14) (i.e. some 

kids feel they are better than others their age at games and sports) lead to a good fit 

(χ2=22.102 (9) p<0.05; CFI=.970; GFI=.989; TLI=.950; RMSEA=.047). The 

parental encouragement and peer acceptance factors required no modifications and 

demonstrated a good fit to the data.  

The fit indices showed that the original 5-factor Kidscreen-27 model was an 

unacceptable fit, with the CFI and TLI values being below .9, and the χ2 value was 
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statistically significant (p<0.01). However, the RMSEA was acceptable. This model 

was subsequently rejected in favour of the modified 7 factor Kidscreen-27 model as 

this yielded acceptable-to-good fit indices for CFI, TLI and RMSEA. Chi-Square test 

comparing the two models confirmed that the 7-factor model was statistically 

significantly better than the 5 (χ2 (11) = 258.916, p<0.01). The correlation matrix for 

the 5 and 7-factor models are presented in Table 6 and 7. For both models the 

correlations between the factors were all positive and significant (p<0.05). The 

factors in the 5-factor model were all moderately correlated, while the correlations 

between factors in 7-factor model ranged from weak, to moderate, to strong.  
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Table 4: Descriptive statistics for latent and T scale mean, standard deviation, internal consistency and floor and ceiling effects 

 

 

 

 

Scale Items Raw M Raw SD T value M  T value SD α Floor (%) Ceiling (%) 

Kidscreen-27 5 Factor         

Physical well-being 5 19.48 2.93 56.37 10.38 .65 0.2 15.5 

Psychological well-being 7 31.26 3.74 52.19 10.52 .65 0 16.4 

Autonomy and parent 

relations 

7 28.67 4.82 52.19 10.52 .66 0 9.7 

Social support and peers 4 17.87 2.90 56.42 10.56 .74 0.6 40.3 

School environment 4 17.41 3.02 58.97 10.88 .72 0.2 30.8 

Kidscreen-27 7 Factor         

Physical well-being 5 19.48 2.93 n/a n/a .65 0.2 15.5 

Psychological well-being 4 19.00 2.40 n/a n/a .63 0.2 31.4 

Moods and emotions 3 13.19 2.23 n/a n/a .56 0.3 36.8 

Autonomy and parent 

relations 

5 21.24 3.40 n/a n/a .60 .2 18.6 

Financial resources 2 7.42 4.23 n/a n/a .69 5.8 27.1 

Social support and peers 4 17.87 2.90 n/a n/a .74 0.6 40.3 

School environment 

 

4 17.41 3.02 n/a n/a .72 0.2 30.8 

YPAP Model         

Athletic competence 7 21.70 4.38 n/a n/a .63 0 11.4 

Physical self-worth  6 20.50 3.18 n/a n/a .58 0.2 25.7 

Parental relatedness 6 20.74 3.58 n/a n/a .70 0 29.5 

Peer relatedness  5 15.61 3.58 n/a n/a .59 0.5 17.2 

Note: Raw M = raw mean score; Raw SD = standard deviation for raw mean score; T value M= T value mean; T value SD = standard deviation for t score; α = Cronbach’s alpha value; n/a = 

non applicable.  
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Table 5: Summary of fit indices and loadings; original (O) and modified (M) factors 

 

 

 

Model df χ2 CFI GFI TLI RMSEA Factor Loadings 
SDT Scales        

Athletic competence (M) 9 22.206, p=.009 .970 .989 .950 .047 (90% 

CI=.022-.072) 

.37, .49, .29, .14*, .57, .59, .63  

Physical self-worth (M) 7 15.854, p=.026 .975 .992 .946 .044 (90% CI=.41 

-.073) 

.56, .46, .36, 46, .26, .40 

Parental relatedness (O) 9 31.987, p=.000 .966 .983 .943 .062 (90% 

CI=.040 - .086) 

.26, .67, .60, .37, .75, .96 

Peer relatedness (O) 5 9.082, p=.106 .987 .995 .973 .035 (90% 

CI=.000 -.071) 

.48, .55, .61, .56, .19 

Kidscreen-27       Factor loading ranges 

5 Factor model 314 793.005, p=.000 .863 .917 .847 .048 (90% 

CI=.044 -.052) 

PH(.48 to.61); PsyWB (.26 to 

.66); P&A (.40 to .54); SS (.56 

to.74); SC (.61 to .67) 

7 Factor model 

 

 

 

303 534.089, p=.000 .934 .944 .924 .034 (90% 

CI=.029 -.039) 

PH (.49 to .60); PsyWB (.46 to 

.63); M (.48 to .61); P&A (.44 

to.53); F (.67 to .78); SS (.56 

to.74); SC (.61 to .67) 

Note: M = modified factor; O= original factor; df= degrees of freedom; x2= chi-square value; CFI= comparative fit index; GFI = goodness of fit index; TLI= tucker lewis index; RMSEA = 

root mean square error of approximation; *=item removed. 
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Table 6: Correlation matrix for 5-factor model 

 

 

Table 7: Correlation matrix for 7-factor model 

  

Physical well-

being 
1     

Psychological 

well-being 

.68 1    

Parent 

relations & 

autonomy 

.47 .61 1   

Social support 

& peers 

.32 .56 .55 1  

School 

environment 

.39 .64 .43 .35 1 

Physical well-

being 
1       

Psychological 

well-being 

.74 1      

Moods & 

emotions 

.21 .50 1     

Parent 

relations & 

autonomy 

.43 .65 .45 1    

Financial 

resources 

.37 .29 .27 .51 1   

Social support 

& peers 

.32 .57 .30 .49 .44 1  

School 

environment 

.39 .64 .35 .46 .22 .35 1 
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4.5 Discussion  

The purpose of Chapter 4 was to determine the factor structure of Kidscreen-27 

(Ravens Sieberer et al., 2014) and needs satisfaction scales in the YPAP 

questionnaire (Rowe et al., 2007) with children of low SES across Ireland. By 

including children of low SES from both Irish jurisdictions (Northern and Republic) 

this study extends previous work testing the factor structure of YPAP scales 

(Whitehead, 1995; Hagger, Biddle & Wang, 2005; Rowe et al., 2007) and 

Kidscreen-27 (Robital et al., 2007; Ha et al., 2015; Ng et al., 2015; Andersen et al., 

2016).  

 After minor modifications to two of the four need satisfaction models, the 

statistical analysis yielded acceptable-to-good fit indices and mixed findings for 

internal consistency. CFA conducted on the two specified Kidscreen-27 models 

found that the modified 7-factor model (Ng et al., 2015) was a better explanation of 

the data than the original 5-factor (Robital et al., 2007) model. This was confirmed 

with a Chi-Square test. Overall, this evidence provides a platform by which future 

chapters in this thesis can apply these measures to examine the relationship between 

physical activity and well-being. Specific findings and subsequent recommendations 

are now discussed.  

 This study revealed that the CFA conducted on the relatedness satisfaction 

factors (peer and parental; Brustad, 1993; 1996) required no modifications and 

yielded acceptable-to-good fit indices. Minor modifications were specified on both 

competence satisfaction factors (Harter, 1982; Whitehead, 1995) and this resulted in 

acceptable fit indices. The χ2 values were significant for all but one of the models 

(peer relatedness satisfaction), but this did not lead to rejection of the models as χ2 

values are sensitive to large sample sizes (Schumaker & Lomax, 1996). Further, 
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Cronbach’s alpha values revealed that two of the four scales (physical self-worth and 

peer relatedness) did not achieve the above the recommended value of .6 

(Lowthenhal, 2001), which may be indicative of the small number of items 

measured. 

 The structural changes made to the need satisfaction factors in this study are 

in contrast to previous research (Rowe et al., 2012) that made no changes to the 

competence scales but modified the peer and parental relatedness scales. Rowe et al. 

(2012) propose splitting the parental relatedness scale into two further factors 

because some of the items reflect verbal encouragement and some reflect provision 

of support. Agreeably parental encouragement and modelling is a broad concept 

(Brown et al., 2009) and previous studies have assessed verbal encouragement and 

provision of support separately (Brustad, 1993). However, social relatedness broadly 

refers to ‘feeling connected to others’ (Deci and Ryan, 2002, pg7) and sound 

psychometric properties were found for the parental relatedness scale in this study. 

Therefore, this measure is considered valid for assessing diverse components of 

parental relatedness satisfaction for children’s physical activity. Furthermore, 

previous research (Brustad, 1996; Rowe et al., 2012) has advocated for deletion of 

some of the items in the peer relatedness scale for improved factorial validity, though 

given this study found a good fitting criteria there is no methodological basis for 

omitting any items.   

 The fit indices for the 5-factor Kidscreen model revealed an unacceptable χ2, 

CFI and TLI value. This finding contradicts a CFA conducted on Kidscreen-27 in 13 

European countries (Robital et al., 2007) and with Chilean adolescents (Molina et al., 

2014) that found an acceptable model fit. However, the sample characteristics were 

different. For example, Robital et al’s (2007) study used an aggregated score from 
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both children and adolescents’ (aged 8-18) data while the present study consisted 

exclusively of 8-9 year old children. Confirmatory evidence for the modified 7-factor 

Kidscreen-27 model in this study supports recent research (Ng et al., 2015) and may 

offer methodological reasons for the unsuitability of the 5-factor model for younger 

children.  

 Specifically, the modified 7-factor model split the psychological well-being 

subscale into two independent scales. Previous focus group research (Detmar et al., 

2007) has found that children’s psychological well-being has positive and negative 

dimensions. Although these dimensions are moderately correlated (as evidenced in 

the correlation matrix, see Table 7) meaning that children with positive emotions are 

less likely to experience negative emotions, findings from the CFA in this study 

suggest that two independent factors are required for conceptualising the 

psychological well-being construct in children.  

 Analogous with previous research (Ng et al., 2015) the autonomy and parent 

relations factor loaded onto two independent factors, with one relating to the 

children’s sense of autonomy and relationships with parents, and one relating to 

satisfaction with financial resources. However, the largest CFA of Kidscreen-27 

(Robital et al., 2007) did not report this issue. The correlation matrix found just a 

moderate (0.51, see Table 7) relationship between children’s autonomy and parent 

relations with their satisfaction with financial resources. Therefore, as children’s 

autonomy is only starting to form during pre-adolescence (Brown et al., 2013) their 

satisfaction with financial resources is linked with their parental relations, but this 

study suggests that they are independent of each other.   
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 It is worth noting that the Cronbach’s alpha value was below the 

recommended limit for the physical self-worth, peer relatedness (YPAP) and 

modified moods and emotions scales (Kidscreen-27). A commonality between these 

scales is that their items have negatively-worded items. Previous research (Barnett, 

2001; Roszkowski & Soven, 2009) has argued against the use of negatively-worded 

items with younger children as they are likely to reduce scale reliability and 

consistency. Indeed, research (Benson & Hocevar, 1985; Marsh, 1986) with pre-

adolescent children (aged 6-12) has found that negatively-worded items can be 

problematic as younger children are just beginning to develop their reading skills, 

and thus may find it difficult to interpret negatively-worded items. Considering the 

mean age of this sample was 8.5 years, this may explain why the negatively-worded 

items were found to have a low internal consistency.  

 Ceiling effects were present in all but one of the scales (autonomy and parent 

relations in 5-factor Kidscreen-27). Ceiling effects have been previously reported for 

Kidscreen-27 in the social support and peers and school environment scales with 10 

year old children (Andersen et al., 2016) but not with 12 year old children (Ng et al., 

2015). As the present study was the first to psychometrically test for floor and 

ceiling effects in Kidscreen-27 and YPAP with younger children (aged 8), it is 

unclear whether younger children score higher on these indices of well-being and 

need satisfaction. Future use of Kidscreen-27 and YPAP should test for floor and 

ceiling effects and if necessary, apply bootstrapping and non-parametric models that 

have been shown to correct for bias (Wang, Zhang, McArdle & Salthouse, 2008; 

Field, 2013). 

4.6 Limitations  
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Due to the cross-sectional design of this study, a limitation was that the test-retest 

reliability and concurrent validity of Kidscreen-27 and YPAP remain unassessed in 

this population. Longitudinal studies incorporating several well-being and needs 

satisfaction measures may provide a more comprehensive psychometric assessment 

than the current study. Furthermore, the predictive validity of the needs satisfaction 

scales on well-being are yet to be tested within this population.  

4.7 Summary and conclusions 

This study revealed that the YPAP and 7-factor model of Kidscreen-27 are suitable 

for assessing needs satisfaction and well-being among 8-9 year old Irish children of 

low SES. A theoretical contribution of this study was the confirmation of a 7-

dimensional Kidscreen-27 model that can conceptually measure children’s well-

being. Future research might consider the linkages but independence between 

positive and negative psychological well-being dimensions; and between children’s 

parental relations and autonomy with their satisfaction with financial resources, 

among the other dimensions confirmed. A further theoretical contribution was the 

confirmatory evidence for the SDT constructs in YPAP questionnaire, which enables 

future studies to model SDT hypotheses on children’s physical activity and well-

being. As such, it is recommended that further studies apply the YPAP instrument to 

assess the influence of psychological needs satisfaction on children’s physical 

activity levels and well-being. Methodological contributions of Chapter 4 include the 

recruitment and inclusion of a large representative sample of children of low SES 

alongside a rigorous assessment of the models through several goodness-of-fit 

indices. Overall, further application of these instruments in children’s physical 

activity and well-being research is warranted. It is proposed that in order to 

understand which aspects of children’s environments may be salient for promoting 
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health and well-being, further studies should test the predictive validity of 

psychological needs satisfaction on children’s physical activity levels and well-

being. To address these points, in Chapter 5, a path analysis model is specified and 

tests the predictive validity of needs satisfaction on physical activity levels and well-

being in children of low SES. 
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Chapter 5: Physical Activity, Well-being and Needs Satisfaction in 

8-9 year Old Children of Low Socio-Economic Status. 

5.1 Abstract 

Background: Need-supportive social environments have been shown to predict  

children’s physical activity levels, and in a few cases, well-being. Grounded in 

Self-Determination Theory (SDT), the aim of this study was to determine the 

influence of psychological needs (competence and social relatedness) 

satisfaction on physical activity levels and well-being among children of low 

socio-economic status (SES). 

Method: A total of 408 Irish (north and south) children aged 8-9 years 

(M=8.74, SD=.50) from areas of low SES took part. Participants wore an 

accelerometer for one week, and completed a questionnaire assessing 

psychological needs satisfaction and well-being. Path analysis was conducted 

to test for theoretically significant relationships between psychological needs 

satisfaction, physical activity and well-being.  

Results: A significant positive relationship was found between athletic 

competence and physical activity (β=0.19). Athletic competence (β=0.19), 

along with parental relatedness (β=0.32), also positively predicted children’s 

well-being. Physical activity did not predict well-being. 

Conclusions: Researchers and practitioners may consider incorporating 

components of SDT, reflective of need-supportive environments, when 

designing and analysing physical activity interventions. Interventions aimed at 

supporting children’s perceptions of competence, and the involvement of 

parents, may offer the opportunity to increase well-being.    
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5.2 Introduction 

Well-being is defined as an individual’s ‘optimal psychological functioning and 

experience’ (Ryan and Deci, 2001, pg142). Well-being is assumed to be realised 

when one’s social environment provides support (and satisfies) their psychological 

needs (Reeve, 2015). Moreover, it is assumed that when children’s psychological 

needs are satisfied, their motivation for physical activity can be optimised (Ryan, 

Huta and Deci, 2008; Huta, 2016). Studies conducted on global (Hallal et al., 2011) 

and European (Verlogine et al., 2012) samples indicate that physical inactivity is 

endemic among children, wherein the majority do not meet the World Health 

Organisations (WHO; 2010) guideline of at least 60 minutes of moderate-to-

vigorous physical activity per-day.  It also remains unclear how to enhance well-

being in children (Rafferty et al., 2016). Promotional strategies for physical activity 

and well-being may be enhanced through the application of behaviour change theory 

(Moore et al., 2015). Embedded within Self-Determination Theory (SDT; Deci and 

Ryan, 2000), Basic Needs Theory (BNT; Ryan and Deci, 2008) is a theoretical 

framework that can be applied to children’s physical activity and well-being, because 

it describes how and why need-supportive social environments can motivate 

participation in physical activity and optimise their well-being. 

 Theoretical models of behaviour change have demonstrated predictive 

validity in investigating the antecedents, mediating mechanisms and outcomes 

involved in physical activity participation (Hagger & Chatzisarantis, 2014). One 

such approach used to guide hypotheses pertaining to children’s physical activity and 

well-being is SDT (Deci & Ryan, 2000). SDT is a meta-theory which explains the 

effects of social environments on human motivation, behaviour and well-being. 

Collectively, sub-theories within the SDT framework propose that social 
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environments that support the satisfaction of humans’ innate psychological needs for 

autonomy, competence and social relatedness are essential for optimising self-

determined motivation and well-being (Ryan & Deci, 2017). Equally, social contexts 

that thwart psychological needs are hypothesised to negatively influence motivation 

and well-being. Competence refers to an individual having the capacity to have an 

effect on their environment; autonomy refers to behaviour being experienced as 

volitional; and social relatedness refers to caring for and feeling cared for in one’s 

social environment (Deci and Ryan, 2002).  

 A social context that is need-supportive provides the opportunity for self-

directed behaviour (i.e. autonomy-support), optimal challenge (i.e. competence 

support) and social belongingness (i.e. relatedness support) (Reeve, 2015). In SDT’s 

motivational continuum, Ryan and Deci (2000) propose that social contexts that 

support and subsequently satisfy psychological needs will facilitate autonomous 

motivation (i.e. intrinsic or self-determined extrinsic motivation) which predicts 

lasting behaviour change (Fortier, Duda, Guerin & Teixeira, 2012). Further in BNT, 

a sub-theory within the SDT framework, Ryan and Deci (2008) suggest that 

psychological need satisfaction facilitates eudemonic well-being (i.e. personal 

growth). As described in the Chapter 2(Narrative Review), eudemonic well-being is 

assumed to yield positive hedonic well-being outcomes such as positive affect and 

happiness, and protect against negative outcomes such as anxiety (Ryan, Huta & 

Deci, 2008).  

 Studies have empirically tested components of SDT with most focusing on 

the role of psychological needs influencing motivation for physical activity. The role 

of autonomy need support has received extensive attention by researchers and 

demonstrates positive relationships with physical activity through autonomous 
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motivation (Hagger et al., 2009). A meta-analysis of 64 studies (Babic et al., 2014) 

revealed that in comparison to other self-concept constructs, perceived physical 

competence was the strongest predictor of physical activity. Yet, the influence of 

relatedness to physical activity has received less research attention than competence 

and autonomy. However, studies that have been conducted from integrated 

theoretical perspectives demonstrated a significant positive relationship between 

physical activity and peer support (Seabra et al., 2010), and between physical 

activity and parental support (Trost & Loprinzi, 2011). Taking the evidence 

collectively, there is empirical support for a positive correlation between 

psychological needs, motivation and physical activity (Sebire, Jago, Fox, Edwards & 

Thompson, 2013). However, as outlined below, the degree to which these 

psychological needs facilitate well-being is less clear. 

Although researchers have explored the link between physical activity and 

well-being (Biddle and Asare, 2011), there are few studies investigating this from a 

BNT perspective. Deci and Ryan (2002) propose that the social environment in 

which a given behaviour (i.e., physical activity in this case) is experienced in needs 

to be supported by competence, autonomy and relatedness to be conducive to well-

being. In the social context of physical activity, a small number of studies have 

demonstrated positive correlations with psychological satisfaction and well-being. 

These studies reveal that need-supportive physical activity climates predict well-

being in children (Reinboth, Duda &Ntoumanis, 2004; Gillison, Standage & 

Skevington, 2008; Quaresma et al., 2012; Standage, Gillison, Ntoumanis & 

Treasure, 2012); and also result in positive affective responses to gymnastics training 

(Gagne, Ryan & Bargmann, 2003) and dancing practice (Hancox, Quested, 

Ntoumanis, & Duda, in press) in adolescents. 
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 Authors propose that theoretical models should be tested in multiple 

populations to determine if the hypothesised effects are generalizable (Hagger & 

Chatzarantis, 2014), however no research has studied the SDT model in childhood 

populations of low social economic status (SES). Therefore, although SDT-grounded 

motivational studies have been efficacious in predicting physical activity, available 

studies cannot be extrapolated to children of low SES, and the empirical links 

between need satisfaction, physical activity and well-being in children from low SES 

is non-existent. Furthermore, most of the above studies have used self-report 

measures of physical activity and objective measures of physical activity could be 

included to improve the reliability of physical activity assessment. In addition, aside 

from a few of the aforesaid studies (Gagne, Ryan and Bargmann, 2003; Reinboth et 

al., 2004; Gillison et al., 2006; Standage et al., 2012), SDT research with youth has 

focused on correlating physical activity with motivation variables, but has 

overlooked the well-being component of the SDT model.  

 The current study addresses many of the evident research gaps in this area by 

presenting the first study exploring a SDT model with children from low SES. 

Accordingly, the aim of the current study is to theoretically test components of SDT 

(Ryan and Deci, 2008) concomitantly with physical activity and well-being in a 

statistical model. The purpose of developing the hypothesised model is to determine 

the role of children’s needs satisfaction on their physical activity levels and well-

being. Extending previous research (Standage et al., 2012; Seibre et al., 2013), the 

statistical model was developed using a two-step model building approach to ensure 

factorial validity of the instruments in this population before conducting a path 

model to test for predictive pathways. Findings are discussed with reference to 

previous research and health recommendations for children. As there has been 
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limited research on children from areas of low SES, the goal is to contribute to a 

growing body of literature examining links with needs satisfaction, physical activity 

and well-being. Given such evidence is useful for the development and design of 

interventions recommendations are provided for intervening with children. 

 A number of study hypotheses were informed from the evidence described 

above. First, in accordance with the motivational perspective described in SDT 

(Ryan and Deci, 2000), it was hypothesised that needs satisfaction would directly 

and positively predict physical activity (Hypothesis 1, H1). Second, congruent with 

the assumptions in BNT (Ryan and Deci, 2008), it was assumed that needs 

satisfaction would directly predict well-being (Hypothesis 2, H2). Third, an indirect 

relationship with needs satisfaction and well-being through the mediation of physical 

activity was hypothesised (Hypothesis 3, H3). Fourth, H3 was proposed as a 

consequence of Hypothesis 4 (H4), which is that, in support of previous research 

(Biddle & Asare, 2011), physical activity would directly and positively predict well-

being.  

5.3 Methods  

Participants and procedure 

Participants for Chapter 5 were 408 Irish children aged 8-9 (M=8.74, SD=.50) from 

Northern Ireland and the Republic of Ireland. Of the 408 children, 211 children 

(52%; 116 male, 95 female) met the stringent accelerometer inclusion criteria 

(outlined below), thus termed the ‘valid sample’. Geographically the sample 

comprised children across the four Irish provinces with 70 participants from Ulster, 

80 from Leinster, 30 from Munster, and 31 from Connacht. In Northern Ireland 

participants were recruited from urban schools in areas of social and economic 

disadvantage based on the Multiple Deprivation Measure in Northern Ireland (2010). 
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This database consists of seven domains of deprivation including: income, 

employment, health, education, proximity to services, living environment and crime. 

In the Republic of Ireland the Delivering Equality of Opportunity in Schools (DEIS) 

programme was used to identify schools in areas of social disadvantage. Socio-

economic variables included in the DEIS database include: local authority 

accommodation, lone parenthood, Travellers, large families (five or more children) 

and pupils eligible for free books (Department of Education, 2005). A sample of the 

schools (n=27) was chosen via a manual random number generator.    

School Principals were contacted. All Principals agreed and distributed 

information sheets (see Appendix 3) about the study to the children’s parents. Only 

participants who provided written assent and consent from their parents participated 

in the study (see Appendix 5). To ensure anonymity participants were given a unique 

code for the questionnaire. The questionnaires were administered to the participants 

under quiet classroom conditions, with the classroom teacher present. Instructions 

and information regarding the completion of the questionnaire were explained by the 

author. Minor details such as word pronunciation were described to the children in 

groups of 5-10 with one trained researcher accompanying each group. Questionnaire 

completion took no more than one hour with each class group.  

Accelerometers were secured to the participants’ waists with an elasticated 

belt and positioned on the midaxillary line above the right hip. Four hundred and 

eight children participants were asked to wear the device for eight days and asked to 

remove the device for water-based activities and before bed-time. The author 

implemented a wear-time adherence strategy developed from previous practice 

(Breslin et al., 2012a) wherein the children’s school teachers were asked to remind 

and encourage the children throughout the day to wear the device. As part of this 
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strategy the children were also given information flyers to take home (see Appendix 

6) that detailed how and when to wear their device.   

Outcome measures 

Physical Activity 

Objective physical activity was measured using Actigraph GT3x accelerometers to 

estimate daily duration, frequency, and intensity of the children’s physical activity. 

Accelerometers are valid and reliable measures of physical activity with children 

(Trost, Loprinzi, Moore and Pfeiffer, 2011). The first day of data was excluded to 

account for the children’s subjective reactivity to wearing the device (Trost et al., 

2011) and the remaining data were then processed using Actilife software. The 

criteria chosen to define valid wear-time were at least 10 hours on a minimum of 

three weekdays and one weekend day, as were used in a previous study of children 

of this age and SES (Breslin & Brennan, 2012). Of the 408 children who wore an 

accelerometer, 52% (n= 211) met the inclusion criteria (outlined below). Chi-square 

tests were conducted to determine if there were any significant demographic (i.e. 

gender, jurisdiction) between the ‘valid’ and ‘non-valid’ sample. No significant 

differences were found and as such, all remaining analyses were carried out with the 

valid sample. 

The devices were set to record data in 5 second epochs which is considered a 

valid capturing period for children’s movement patterns at this age (Mattock’s et.al, 

2007; Trost et al., 2011). Data were then processed using Actilife software. Akin 

with previous research with this population (Breslin & Brennan, 2012; Breslin et al., 

2012b) time spent in light, moderate and vigorous physical activity was calculated 

using Mattock’s et al’s (2007) physical activity cut-off points. Following the 

suggestions of Evenson and Terry Jr (2009) non-wear time was defined as 20 
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minutes of consecutive zeros which was then excluded from the data file. This 

parameter estimates that it is unlikely that children will record no movement for 

longer than 20 minutes and has been used in previous studies with children (Griffiths 

et al., 2013).  

Well-being 

Kidscreen-27 (Ravens-Sieberer et al., 2007) was used to assess well-being. As no 

eudaimonic measures of well-being exist for children this age, Kidscreen-27 aligns 

with the core concepts of hedonic well-being by subjectively assessing physical, 

social and psychological health functioning which is theorised to be directly 

influenced by psychological need satisfaction (Ryan & Deci, 2008). Kidscreen-27 is 

a valid and reliable well-being measure for children (Ravens-Sieberer et al., 2007).  

The measure was developed in three stages: (a) a Delphi procedure, (b) focus 

groups with children, and (c) criterion and construct validity assessments from a 

European-wide sample of 22,827 children (Ravens-Sieberer et al., 2014). 

Confirmatory Factor Analysis (CFA) in Chapter 4 found a seven factor structure 

within the current sample (see descriptive results in Table 4 and fit indices in Table 

5). The seven factors assess the following dimensions: Physical Well-being (5 items) 

measures the children’s perceptions of their physical health and vitality; 

Psychological Wellbeing (4 items) assesses the children’s experiences of enjoyment 

and positive affect; Moods and Emotions (3 items) reflects the children’s mood and 

experiences of loneliness. Parent Relations and Autonomy (5 items) includes items 

on relationships with parents and availability of free-time; Financial resources (2 

items) relates to the children’s satisfaction with their financial resources; Social 

Support and Peers (4 items) examines the quality of the children’s interactions with 

their peers; School Environment (4 items) measures perceptions of their attention and 
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relationship with teachers. Items were answered on a 5 point likert scale ranging 

from ‘never,’ ‘seldom,’ ‘quite often,’ ‘very often,’ to ‘always’.   

Psychological Need Satisfaction 

Subscales from the Youth Physical Activity Promotion model (YPAP; Rowe, 

Raedeke, Wiersma and Maharl, 2007) were used to measure psychological need 

satisfaction. An altered version of Harter’s (1982) Perceived Physical Competence 

scale (7 items) was used as a context-specific measure of athletic competence 

satisfaction, and the Physical Self-Worth Scale (6 items) (Whitehead, 1995) was 

used as it represents a domain-level measure of physical competence satisfaction. 

Relatedness satisfaction during physical activity from peers and parents was 

measured using a subscale from Brustad’s (1993) Children’s Attraction to Physical 

Activity (CAPA) scale (5 items) and Brustad’s (1996) Parent Encouragement 

subscale (6 items). Although these measures give a diverse picture of competence 

and relatedness satisfaction, the YPAP questionnaire does not include a measure of 

autonomy satisfaction, thus restricting full testing of BNT.  

CFA was conducted on each scale in Chapter 4, and found an acceptable 

factor structure with minor modifications for the physical self-worth and athletic 

competence scales (discussed below). All of the subscales have a structured 

alternative response format where the children select which statement is most 

relevant to them (e.g. ‘some kids have parents who really help then to be good at 

games and sports BUT other kids have parents who don’t help them very much at 

games and sports’). The children select which side of the statement is most true for 

them, and if it is ‘sort of true’ or ‘really true’ for them. Scores for each item are then 

calculated on a 4 point Likert scale. Evidence for the readability and understanding 

of using the alternative reporting format has been shown in other studies (Muldoon, 
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2000; McCullough, Muldoon & Dempster, 2009) with children of the same age 

group and SES in Northern Ireland.    

Data analysis 

The mean and standard deviations for minutes spent in total (light + moderate + 

vigorous) and MVPA (moderate + vigorous) physical activity intensities per-day 

were calculated by dividing the total minutes accumulated by the amount of valid 

days the child wore their accelerometer. MVPA was then dichotomised to determine 

the percentage of children who achieved the WHO’s (2010) physical activity 

recommendations (> 60 minutes) and those who did not (< 60 minutes). Mean and 

standard deviation scores were calculated for each of the well-being dimensions 

(total scale score) and total well-being (combined score for 27 items, see Table 8). 

The mean scores for each outcome variable (i.e. total and MVPA; total and seven 

Kidscreen-27 dimensions; four needs satisfaction factors) were entered into a 

correlation matrix using Pearson’s (r) product-moment correlation coefficient and 

can be found in Appendix 7. For the demographic variable gender a series of one-

way between groups’ analyses of variance (ANOVA’s) was conducted to test for 

differences in total and moderate-to-vigorous physical activity, and for each of the 

well-being dimensions, and total well-being. Alpha significance was set to p<0.05, 

and partial eta squared (ηp
2) was calculated as a measure of effect size.  

To build the statistical model, a two-step approach involved testing a 

Confirmatory Factor Analysis (CFA) measurement model followed by a structural 

path model (Schumaker and Lomax, 1996). As indicated in Chapter 4 the seven 

factor Kidscreen-27 model was supported, and the peer acceptance and parental 

encouragement scales were supported. Minor modifications to the remaining 

competence scales included: applying a covariance path to two observed variables on 
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one factor (physical self-worth) because of a methodological similarity in wording 

that the other items did not share, and trimming an item with a low factor loading 

(athletic competence) (Brown, 2015). The results of CFA therefore justified the 

specification of a path model to test for theoretically significant relationships 

(Hagger & Chatzarantis, 2009).   

 A range of goodness-of-fit indices were used as a guideline to assess the path 

model fit. The Chi-Square (χ2) goodness-of-fit index was reported with a small non-

significant χ2 statistic indicating good model fit. This value was approached with 

caution given that large sample sizes tend to result in statistically significant Chi-

Square values (Schumaker and Lomax, 1996). The comparative fit index (CFI), the 

Tucker-Lewis Index (TLI), and the goodness of fit index (GFI) were reported with 

values of 0.90 or 0.95 considered as acceptable or good model fit respectively 

(Bentler, 1990; Byrne, 2001). The root mean square error of approximation 

(RMSEA) was reported as a badness of fit index, with values of 0.06 or below 

considered acceptable.  

The fit indices were found to be acceptable for the path models (results 

presented below). To this end, the author treated the total scale score for BNT scales, 

total physical activity, and total well-being, as observed variables to conduct path 

analysis on the study hypotheses for model 1 (H1, H2, H3 and H4, see Figure 7). 

Covariance paths were applied between each of the psychological needs as previous 

research suggests that these variables share covariance (Seibre et al., 2013). For H3 

analyses a bias-correcting bootstrapping technique  was conducted with 1000 

samples (Byrne, 2001) to examine indirect effects of competence and relatedness, 

through physical activity, on well-being (Brown, 2015). All analyses and hypotheses 

were repeated for model 2 using MVPA instead of total physical activity, as MVPA 
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is deemed to have an effect on health (O’Donovan et al., 2010). Statistical Package 

for the Social Sciences (SPSS) (Version 21, IBM Corp, NY) and AMOS Version 21 

(Arbuckle, 2013) were used to analyse the data.   
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Figure 7: Hypothesised path model describing the influence of need satisfaction 

on physical activity and well-being 

 

 

  

Note: H1 = red paths from psychological needs to physical activity; H2 = blue paths from psychological needs to well-

being; H3= green path from physical activity to well-being; H4 = indirect effects of psychological needs on well-being 

through physical activity. 
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5.4 Results 

Accelerometer data for average MVPA per-day was dichotomised to calculate the 

percentage of children achieving the WHO’s (2010) physical activity guidelines for 

health. A total of 6.8% of the children met the recommendation (M: 35.12; SD: 

15.03). Boys (M: 38.12; SD: 16.60) were significantly more active than girls (M: 

31.45; SD: 11.95) (F(1,209) =10.736, p<0.01, ηp
2 = 0.05) in terms of MVPA per-day, 

however no significant difference between boys and girls for total physical activity 

was found.  

 The mean score for total well-being was 116.81 (SD: 10.99) out of a possible 

score of 135. A series of one-way between groups ANOVA statistical tests revealed 

no significant differences between boys and girls on each of the well-being 

dimensions, or for total well-being (p>0.05). See Table 8 for a description of the 

data.  

Path Models 

Fit indices for the path models are presented in Table 9. The first model examining 

BNT constructs with total physical activity and well-being is presented in Figure 8 

and demonstrated a good fit to the data (χ2 (1) .744, p=0.33; CFI≈1.00; TLI=1.014; 

GFI.999; RMSEA≈.00 (90% CI=.00 to .17). Regarding structural relations detailed 

in H1, the study hypotheses had some support. Athletic competence had a significant 

positive relationship with physical activity (β=0.19; p<0.05). There was no 

statistically significant relationship with physical activity and any of the three BNT 

variables of parental relatedness (β=0.13; p=>0.05), physical self-worth (β =-0.14; 

p>0.05) and peer relatedness (β= -0.11; p>.05). H2 also had some support. There 

was a significant positive relationship between athletic competence and well-being 

(β=0.19; p<0.05), and parental relatedness and well-being (β=0.32; p<0.001). There 
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was no significant relationship between well-being and physical self-worth (β=0.06; 

p>0.05) or peer relatedness (β=0.09; p>0.05). For H3 there were no significant 

effects present for SDT constructs on well-being through the mediation of physical 

activity (β ranges= -0.01 to 0.01; p>.05). For the final hypothesis (H4), there was a 

positive relationship between physical activity and well-being (β=0.09) but this was 

not significant (p>.05). The total r2 value for physical activity and well-being in 

Model 1 were, respectively, 4% and 25%.  

The second model that examined BNT constructs with MVPA, and well-

being demonstrated a good fit to the data (see Table 9 data (χ2 (1) .948, p=0.39; 

CFI≈1.00; GFI=.999; TLI=1.003; RMSEA≈.00 (90% CI=.00 to .18). All correlations 

were in a positive direction, but only one hypothesis (H2) had support as there was a 

significant positive relationship between parental relatedness and well-being 

(β=0.32; p<0.001); and athletic competence and well-being (β=0.21; p<0.05). The 

relationship between well-being and peer relatedness (β=0.07; p>0.05), and well-

being and physical self-worth (β=0.04; p>0.05) was not significant. There was no 

statistically significant relationship BNT constructs on MVPA (H1; β ranges=0.02 to 

0.07; p>0.05) and on well-being through the mediation of MVPA (H3; β ranges= 

0.00 to 0.00; p>.05). There was no statistically significant relationship between 

MVPA and well-being (H4; β =0.07; p>0.05). The total r2 value for physical activity 

and well-being in Model 2 were, respectively, 1% and 25%. 
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Figure 8: Path Model 1 results  

 

 

Note: * refers to significant paths (p<.05) 
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Table 8: Descriptives for physical activity and seven well-being factors analysed by gender for group differences. 

 

 

 

Table 9: Fit indices for Path Models 1 & 2 

 
 

 

 

 

 

 

 

 

 

 

 

 

*= PsyN = Psychological needs; PA= Physical activity; MVPA= moderate-to-vigorous physical activity; WB= Well-being.

  Total Physical 

Activity 

MVPA Physical Well-

being 

Psychological 

Well-being 

Moods and 

Emotions 

Parent 

Relations and 

Autonomy 

Financial 

Resources 

Social Support 

and Peers 

School 

Environment 

Total 

wellbeing 

Sample 49.52 (14.39) 35.12 (15.03) 19.94 (2.77) 17.09 (2.62) 13.60 (1.93) 21.06 (3.14) 7.68 (2.29) 17.95 (2.97) 18.03 (2.51) 116.81 (10.99) 

Gender   
 

  
     

Male 49.89 (15.29) 38.12 (16.60)* 19.80 (2.86) 17.02 (2.55) 13.77 (1.71) 21.43 (3.13) 7.47 (2.45) 17.90 (3.02) 17.80 (2.48) 116.27 (11.45) 

Female 49.52 (14.39) 31.45 (11.95) 20.12 (2.65) 17.17 (2.72) 13.38 (2.16) 21.80 (3.14) 7.94 (2.07 18.01 (2.91) 18.31 (2.53) 117.47 (10.41) 

Model df χ2  CFI GFI TLI RMSEA Factor Loadings 

         

Factor loading ranges 

Model 1 1 .744, p=.33  1.00 .999 1.01 .00 (90% CI= 

.00 to .17) 

PsyN > PA (-.14 to .19); 

PsyN >PA > WB (-.01 to 

.01); PA > WB (.09) 

Model 2 1 .948, p=.39  1.00 .999 1.00 .00 (90% CI= 

.00  to .18) 

PsyN > MVPA (.02 to .07); 

PsyN >MVPA> WB (.00 to 

.00); MVPA> WB (.07) 

* = p<.05 
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5.5 Discussion  

The purpose of Chapter 5 was to test an SDT-based model that incorporated 

psychological need satisfaction, physical activity and well-being. This study is the 

first to validate and test a BNT model with children of low SES with an objective 

measure of physical activity and a holistic measure of well-being. Predictive validity 

was found for SDT in some of the study’s findings. Namely, needs satisfaction was 

shown to have a significant positive influence on children’s physical activity levels, 

and to a greater extent, well-being. Such findings reinforce the SDT position that 

need-supportive social contexts may facilitate positive health behaviour and 

improved psychological functioning (Fortier et al., 2012). Detailed explanations of 

the study findings are now provided alongside recommendations for further research.  

This study demonstrates that physical activity is influenced by gender (Sallis 

et al., 2000), which is consistent with other studies in Europe (Griffiths et al., 2013; 

Verloigne et al., 2012), wherein boys are more active than girls. Only 6.8% of 

children in this study met the WHO’s recommended guideline of 60 minutes of 

MVPA per-day. While Trost et al. (2011) noted that cut-points influence the results 

of physical activity studies, this low figure is not exclusive to Ireland, with studies in 

England demonstrating similar adherence rates (Basterfield et al., 2014). Children’s 

behavioural patterns decline as they reach  adulthood (Telema et al., 2009) and as 

such, the implications of physical activity levels as low as the current study are 

significant for the potential negative effects of inactivity on children’s health and 

well-being (Strong et al., 2005). Promotional strategies to positively influence 

physical activity and well-being may benefit through application of the SDT model 

applied in this study.  
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Consistent with previous studies testing SDT, there were significant positive 

relationships between perceptions of physical competence and physical activity 

(Moreno, 2005; Taylor et al., 2010). This supports the position that competence may 

play a causal role in affecting self-determined motivation for performing a behaviour 

(i.e. physical activity in this case) (Deci & Ryan, 2002). The assumption that 

enhanced competence can lead to physical activity behaviour aligns with research 

from other theoretical perspectives, wherein competence, defined broadly to include 

one’s sense of behavioural control (Theory of Planned Behaviour, Ajzen, 1991) and 

efficacy beliefs (Self-Efficacy Theory, Bandura, 1997), has consistently been found 

to positively predict physical activity (Babic et al., 2015).  

Contrary to other studies (Quaresma et al., 2014) the current study did not 

find significant relationships with parental and peer relatedness and physical activity. 

A reason for this null finding may be the sequential mediating mechanisms in SDT 

(Fortier et al., 2012). SDT hypothesises a causal link between need satisfaction, 

motivational regulation and behaviour, and these links have received support in 

children’s physical activity (Owen et al., 2014). Therefore the inclusion of 

motivation variables in the model tested may have potentially further strengthened 

the effect of needs satisfaction on the physical activity outcomes, and ultimately 

predicted a greater proportion of variance (Deci and Ryan, 2002).  

Akin with existing BNT research, the present study revealed significant 

positive relationships with competence satisfaction and well-being (Reinboth et al., 

2004), and relatedness satisfaction and well-being (Standage & Gillison, 2007; 

Standage et al., 2012; Quaresma et al., 2014) (H2). This evidence can be interpreted 

with reference to the theoretical tenets of a hierarchical model (Vallerand, 1997) that 

proposes transference of effects from domain-specific measures of psychological 
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needs (i.e. competence during physical activity) to global measures (i.e. day-to-day 

well-being). Accordingly, the hierarchical model suggests that psychological need 

satisfaction mediates a top-down, bottom-up interchange of motivational regulation 

at the situational, domain, and global level – resulting in different consequences for 

behaviour and well-being (Vallerand, 1997). Findings from this study suggest that 

physical activity settings that support children’s psychological needs for competence 

and relatedness may play a significant positive role in children’s day-to-day 

psychological functioning.  

The direct relationship between physical activity and well-being was not 

significant in this study. Previous literature demonstrates a positive link between 

physical activity and psychological (Biddle & Asare, 2011), physical (Babic et al., 

2015) and holistic (Breslin et al., 2012) measures of well-being. However, the above 

authors urged caution on these links, as most studies restrict their analysis to the 

association between physical activity and single dimensions of well-being (i.e. self-

esteem); and do not account for the psychological climate and social interactions in 

which physical activity is experienced. Support for H2 (i.e. needs satisfaction 

predicting well-being) adds credence to the assertion that the link between physical 

activity and well-being may not be direct, and therefore the social environment in 

which physical activity is experienced may exert an indirect and a more proximal 

role in enhancing well-being than the physical activity itself (Biddle, Gorely & 

Stensel, 2007; Biddle & Asare, 2011). In this view, the quality of the children’s 

physical activity (rather than quantity) may be enhanced through significant others 

(e.g. parents, coaches, teachers) providing psychological needs support (Ryan & 

Deci, 2017). As such, future experimental research could explore if need-supportive 
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agents function as causal mechanisms of action in the promotion of well-being 

through physical activity.  

In terms of practical considerations, practitioners may be cognisant of the 

social environment when designing a physical activity intervention. Specifically, the 

model presented in this study supports the application of needs-supportive 

instructional principles. A study by Silva et al. (2008) describes intervention 

strategies for promoting a need-supportive and self-determined motivational climate 

in a weight management intervention. Strategies include: giving positive 

instructional verbal feedback to enhance competence and intrinsic motivation; 

providing participants with a menu of options for behaviour change to enhance 

autonomy, and; providing social support to participants to enhance relatedness. 

These strategies have been adapted and applied in different social contexts including 

schools and the sport coaching environment (see Jago et al., 2013 and Duda, 2013). 

5.6. Limitations  

A limitation of this study was that motivational measures were not included in the 

statistical model (e.g., external, introjected, identified, integrated and intrinsic 

motivation) to complete the sequential process in SDT. Further, as data was collected 

in different geographical areas of Ireland, weather may have influenced the 

accelerometer data. Also, while accelerometers provide objective physical activity 

data, they do not give researchers an indication of the context of the physical 

activity. Future studies could apply self-report measures alongside accelerometers to 

provide a more complete assessment of children’s physical activity. The cross-

sectional design of this study does not permit causal inferences between the 

variables. As such, future research employing longitudinal experimental designs can 
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test for causal inferences between psychological needs satisfaction, physical activity 

and well-being. 

5.7 Summary and conclusions  

The findings from Study 3 highlighted that 94% of children did not meet the 

physical activity guidelines for health. The tested path model revealed that physical 

activity settings that satisfy children’s psychological needs may positively contribute 

to increased physical activity levels and enhanced well-being. A theoretical 

contribution of this study was the confirmation of SDT hypotheses in the prediction 

of physical activity and well-being with children of low SES – a population in which 

SDT remained to be tested with. A further theoretical contribution includes the SDT-

informed practical guidance for those seeking to promote health in children. In order 

to advance SDT in children’s physical activity and well-being research, further 

research is needed and could consider incorporating SDT in the analyses of a 

physical activity intervention. Overall, this study supports Deci and Ryan’s (2000; 

2008) position that need-supportive social contexts may facilitate positive health 

behaviour and improved psychological functioning among children of low SES. 

Further intervention studies are required to confirm if needs satisfaction exerts a 

causal role in children’s behaviour change and well-being promotion. Accordingly, 

the next study (Chapter 6) assesses the role of psychological needs satisfaction in a 

clustered randomised control trial called Sport for LIFE: All Island.  
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Chapter 6: The Effect of Sport for LIFE: All Island on Physical 

Activity, Well-being and Needs Satisfaction: a Clustered 

Randomised Controlled Trial with 8-9 Year Old Children of Low 

Socio-Economic Status. 

6.1 Abstract 

Background: School-based physical activity interventions can increase physical 

activity levels. Yet, it remains uncertain whether children’s well-being can also be 

increased as a result of the physical activity, or social factors associated with the 

physical activity. The aim of this study was to determine the effect of an evidenced-

based twelve week physical activity programme called Sport for LIFE: All Island 

(SFL:AI) on the physical activity levels, well-being and needs satisfaction of 

children (aged 8-9) from areas of low SES across the island of Ireland.  

Method: The CONSORT reporting guidelines were adopted. A total of 740 children 

(381 boys, 359 girls) aged 8-9 years (M = 8.7; SD=.50) from schools across four 

regions of Ireland (Ulster, Leinster, Connacht and Munster) took part. A 2 (groups) x 

4 (data collection points) clustered randomised control trial with a wait-list control 

condition was conducted. Children completed measures assessing physical activity, 

well-being, and needs satisfaction at week 0 (baseline), 6 (mid-point), 12 (post-

intervention) and six month follow-up (follow-up). 

Results: No significant interaction effects were found for SFL:AI on physical 

activity, need satisfaction or well-being. For both intervention and control groups 

there were some significant small within groups’ effects recorded on physical 

activity and three dimensions of well-being. Results were largely attributable to the 
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comparison between baseline and six-month follow-up scores, yielding small effect 

sizes below .01. 

Conclusions: Changing physical activity and well-being can be a complex 

endeavour. A theoretically-based approach is recommended for future programme 

design, delivery and analyses. Researchers and practitioners may consider 

integrating physical activity within a school environment, and apply and analyse the 

efficacy of needs-supportive teaching techniques in studies of an experimental 

design. 
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6.2 Introduction 

The World Health Organisation’s (WHO, 2013) Global Action Plan for the 

prevention and control of non-communicable diseases targets a decrease in physical 

inactivity by 10% by 2025. Despite an upsurge of nations adopting the WHO’s 

(2013) implementation of physical activity into national health guidelines (e.g. 

United Kingdom Department of Health; Bull et al., 2010); low physical activity 

levels remain stagnant with researchers reporting that, globally approximately 80% 

children are inactive (Sallis et al., 2016), and more locally, 78% of 8-11 year old 

Irish children are insufficiently active (Harrington et al., 2016). Furthermore, in 

comparison to their affluent counterparts, children of low socio-economic status 

(SES) are at an even higher risk of being inactive when in adulthood (Biddle, Mutrie 

& Gorely, 2015) and subsequently developing avoidable health problems (Ball, 

2015). Consequently, there have been calls for action for researchers to design, 

implement and test intervention studies to progress our understanding of what works 

for physical activity promotion in schools (WHO; 2013, Ekelund et al., 2016; Ding 

et al., 2016; Sallis et al., 2016). Specifically, school-based interventions are needed 

with preadolescent children (aged 6-12), and for those in areas of low SES (Toronto 

Charter for Physical Activity, 2010).   

 Several systematic reviews have been conducted researching the effect of 

school-based interventions on children’s physical activity levels (Kriemler et al., 

2011; Demetriou & Höner, 2012; Dobbins et al., 2013). The above researchers 

reported that interventions with pre-adolescent children (aged 6-12) can have a small 

positive effect on increasing physical activity levels. However, existing studies have 

a number of methodological limitations. Some study designs are reliant on proxy 

self-report measures of physical activity, are of short duration (i.e. < 3 months), and; 
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randomisation procedures are poorly reported (Kriemler et al., 2011; Breslin, 

Cunningham & Murphy, 2016). Furthermore, few studies have examined 

programme fidelity aspects such as the participating school’s experience of a 

progamme (Jean-Naylor et al., 2015). The lack of well-designed studies means in 

many cases, future intervention replication or reproducibility lacks a sound evidence-

base (Seibre et al., 2016). 

In addition to the methodological limitations outlined, few studies have 

examined the effect of school-based physical activity interventions on children’s 

well-being. A recent systematic review of the effect of school-based physical activity 

programmes on children’s well-being (Rafferty, Breslin, Brennan & Hassan, 2016) 

found that three of eleven studies increased children’s well-being. The authors 

highlighted several measurement limitations wherein the programmes that have been 

tested mainly used well-being measures adapted from adult-based instruments 

(Rafferty et al., 2016), which is inconsistent with how children interpret well-being 

(Ravens-Sieberer et al., 2014), and; few studies conducted long-term follow-up data 

points.  

Beyond study design and measurement limitations, there has also been a lack 

of theoretical testing in school-based physical activity and well-being interventions 

(Dobbins et al., 2013; Rafferty et al., 206). The lack of theoretical analyses means 

that the precise mechanisms of physical activity and well-being promotion remain 

unclear (Marcus et al., 2006). Specifically, if a construct consistent with a theory 

(e.g. competence satisfaction) is enhanced through participation in a programme, this 

can clarify what psychosocial mechanism(s) explained intervention’s outcomes (e.g. 

physical activity levels or well-being). To explore such mechanisms researchers have 

applied constructs from Self-Determination Theory (SDT; Deci & Ryan, 2000).  
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 In SDT, Deci and Ryan (2000) posit a multi-dimensional view on how and 

why need-supportive social environments can motivate individuals to participate in 

physical activity and optimise their well-being. The fundamental principle of SDT is 

that social environments that provide support for, and satisfy humans’ psychological 

needs for autonomy, competence and social relatedness optimise levels of motivation 

which results in behavioural engagement and enhanced well-being (Ryan & Deci, 

2008). Autonomy refers to behaviour being experienced as self-endorsed and 

volitional; competence refers to one feeling a sense of effectiveness in their 

environment; and the need for relatedness refers to caring for and feeling cared for 

by others (Deci & Ryan, 2002).  

The theoretical tenets of SDT have support in meta-analytic research on 

children’s physical activity (Owen et al., 2014). There is also preliminary support for 

the predictive role of needs-supportive physical activity contexts on children’s well-

being in a few cross-sectional studies (Gillison et al., 2006; Standage et al., 2012), 

including Chapter 5 in this PhD thesis. However, despite these indications of 

positive effects, both Chapters 2 and 5 indicated that more intervention studies are 

required to draw any firm conclusions on the strength of SDT as a behaviour change 

framework in the school-setting. To this end, Sport for LIFE (Living Integration Fun 

Education): All Island (SFL:AI) is a 12-week healthy lifestyle programme designed 

to increase children’s knowledge and understanding of the health benefits of 

participation in regular physical activity (Breslin & Brennan, 2012; Breslin et al., 

2015; Breslin et al., in press). 

 In 2011, SFL was delivered to children of low SES in Northern Ireland (NI), 

and positive effects were found for children’s light, moderate and vigorous physical 

activity (Breslin, Brennan, Rafferty, Gallagher & Hanna, 2012). The programme has 
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been enhanced (described below) and delivered by other academic institutions across 

Ireland in partnership with Ulster University. In the present study, SFL:AI was 

reinterpreted through SDT to assess its effects on psychological needs satisfaction, 

physical activity and well-being. 

 Accordingly, the aim of Chapter 6 is to determine the effect of SFL:AI on the 

physical activity levels, well-being and needs satisfaction of 8-9 year old children 

from areas of low SES. By conducting and reporting on the SFL:AI programme 

using a guideline-informed longitudinal clustered randomised design (Campbell, 

Piaggio, Elbourne & Altman, 2012), this study addresses some limitations of 

existing research outlined earlier. Furthermore, by applying psychometrically 

validated measures of physical activity, well-being and needs satisfaction, the 

programme will undergo a theoretical interpretation, which is an area much lacking 

in the physical activity literature (van Sluijs & Krimeler, 2016). Lastly, the fidelity of 

SFL:AI will be tested from the perspective of the schoolteachers. Examining 

programme fidelity alongside the SFL:AI’s effectiveness enables this study to 

discuss recommendations to advance the scientific and practical rigour of future 

behaviour change programmes. 

A number of study hypotheses were developed from existing research and 

SDT principles. Hypothesis 1 (H1) is that SFL:AI will increase need satisfaction. 

Then, as an outcome of the assumed change in needs satisfaction, SFL:AI is 

hypothesised to increase the children’s physical activity levels (Hypothesis 2; [H2]). 

Hypothesis 3 (H4) and Hypothesis 4 (H4) are that well-being will increase as a result 

of the increase in need satisfaction and physical activity, respectively.  
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6.3 Methods 

Design 

The reporting of the SFL:AI study adhered to the Consolidated Standards of 

Reporting Trials (CONSORT) guidelines (Campbell, Piaggio, Elbourne & Altman, 

2012). The trial was registered on the UK National Health Service ISRCTN registry 

(ISRCTN76261698). A 2 (groups) x 4 (data collection points) clustered randomised 

controlled trial was conducted. The clustered design involved using schools as the 

unit of randomisation wherein exposure to the intervention was controlled for in 

separate time-periods (procedures described below; Hemming, Haines, Chilton, 

Girling & Lilfor, 2015). Ethical approval was obtained by Ulster University’s 

Research Ethics Committee (01/09/2014). 

Participants 

Schools 

This study comprised schools in areas of low SES across four regions of Ireland (i.e. 

Ulster, Leinster, Connacht, Munster) that incorporates two government jurisdictions 

(Northern Ireland and Republic of Ireland). Schools were identified for inclusion 

using socio-economic deprivation indexes. The Multiple Deprivation Measure in 

Northern Ireland (2010) consists of seven domains of deprivation: income, 

employment, health, education, proximity to services, living environment and crime. 

This database gives a living area, as indicated by postcode, a Super Output Area 

(SOA) rank, with one being the lowest. Schools situated in the most deprived areas 

were identified. In the Republic of Ireland only schools identified by Department of 

Education’s (2005) the Delivering Equality of Opportunity in Schools (DEIS) 

programme were included. The DEIS database includes socio-economic variables 
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such as local authority accommodation, lone parenthood, Travellers, large families 

(five or more children) and pupils eligible for free books.  

 To facilitate the delivery of the intervention and to control for confounding 

variables between the intervention and control schools, standardised allocation 

methods were adopted to protect against potential bias (Pidal et al., 2007). Two 

levels of school inclusion criteria were included: (1) schools must have a sports hall; 

and (2) they must be co-educational (include both genders) or have a comparative 

number of participants in a similar single-gender school. Schools who did not meet 

the inclusion criteria for this study’s design were still recruited to receive the 

intervention as part of Ulster Sports Outreach’s (USO) aim to deliver SFL:AI to 

circa 4000 children. However, those schools did not participate in any research.  

Schools were invited to take part via a letter to the Principal. Ninety-eight 

schools responded. From the 98 schools, 27 schools were selected based on the 

inclusion criteria. Those schools were approached for recruitment through a follow-

up phone call with the school Principal to confirm their participation. The 27 schools 

agreed were selected for the randomisation process. 

Children 

Once the school agreed to participate, primary 5 (or 3rd class in Republic of Ireland) 

children were recruited through their class teacher. To aid the child and parent’s 

decision to take part, programme information packs (Appendix 3) were sent home to 

the children’s parents along with consent and assent forms (Appendix 5). Only 

children whose parents provided written consent and themselves assent participated 

in the research. 
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Intervention 

Both groups received the SFL:AI (Sport is for Living, Integration, Fun and 

Education: All Island; Breslin & Brennan, 2012; Breslin, Fitzpatrick, Shannon & 

Haughey, 2015) programme for one hour per-week for a period of twelve weeks. 

Intervention schools in the Ulster and Leinster regions received the programme from 

September-December 2014; the control schools received the programme from 

September-December in 2015. Intervention schools in the Connacht and Munster 

regions received the programme from January-March 2015; the control schools 

received the programme from September-December 2015. To enable comparisons, 

control schools took part in the research at the same time as the intervention schools. 

The programme was designed by physical education and sport psychology 

specialists from Ulster University. Components of Bandura’s (2001) Social 

Cognitive Theory (SCT) were used to underpin the design of the programme. 

Strategies included basing the sessions around promoting self-efficacy during the 

children’s participations in physical activities, and learning information through 

observing role models, in this case the Ulster Sports Outreach (USO) student 

volunteers who delivered the programme (Breslin & Brennan, 2012). In SCT self-

efficacy is a construct linked with competence in SDT, and integrated models of 

SDT and SCT support a one factor model for a self-efficacy/competence construct 

(Sweet, Fortier, Strachan & Blanchard, 2012). Theoretically, the role that these 

constructs play in enhancing physical activity behaviour differs on the additional 

inclusion of motivation measures in SDT. Further, in SCT self-efficacy was not 

theorised to enhance well-being. As such, in this study SFL:AI was reinterpreted 

through the lens of SDT because of SDT’s utility in examining the potential 
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mechanisms for the intervention increasing both physical activity behaviour and 

well-being.   

Each session was based on a specific educational theme that tied into the 

Northern Ireland Key Stage 2 Curriculum (Department of Education, 2016) and the 

World Health Organisation’s (WHO; 2008) School Policy Framework on promoting 

health in schools. For example, the first four weeks of the programme include the 

physical health-enhancing benefits of physical activity, while weeks 9-11 cover the 

importance of healthy eating and hydration. The SFL:AI research team advised the 

intervention schools to continue teaching their standard physical education 

curriculum alongside the programme. The control groups were asked to continue as 

normal.  

Ulster University designed and led a two day training programme for student 

volunteers in each academic institution across Ireland (Dublin College University, 

Sligo Institute of Technology, Galway and Mayo Institute of Technology, University 

College Cork) and evaluated their performance using standardised criteria (Appendix 

8). The author participated in the assessment of student performance alongside 

USO’s programme manager. Each session consisted of a series of games and 

activities that used physical activity as a stimulus for learning. The sessions were 

delivered in the school sports hall using basic sports equipment (cones, soft balls, 

rubber rings) and intended to get the children active to a moderate-to-vigorous 

intensity (MVPA) level for enhancing health (WHO, 2010). 

Data collection procedure 

Data collection was led by the author under the supervision of the principal 

investigator. Each data collection visit to a school involved the author, staff from 
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Ulster University (i.e. research associate and lecturers) and trained research 

assistants. Standardised research training was provided for research assistants in each 

academic institution across the island. This consisted of discussing the theoretical 

background to the programme, practical use of the research instruments, and 

question and answer sessions with the author and principal investigator (see 

Appendix 9 for a Microsoft PowerPoint of the training). All data collection was 

conducted under quiet classroom conditions with the class teacher present and a 

trained researcher accompanying children in small groups (i.e. ranging from four to 

eight pupils). At baseline (pre-programme), mid-point (sixth week), post-programme 

(thirteenth week) and follow-up (six months post programme) both groups 

completed the following outcome measures. 

Outcomes 

Primary Outcome: Physical Activity 

At baseline, post-programme and follow-up objective physical activity was measured 

in a subsample of children (numbers described below) using Actigraph GT3X and 

wGT3X-BT accelerometers (United States, Pensacola). MVPA (moderate + 

vigorous) in minutes and total physical activity (light + moderate + vigorous) were 

the primary outcomes. Accelerometers were secured to the participants’ waists with 

an elasticated belt and positioned on the midaxillary line above the right hip. 

Participants were asked to wear the device for eight days and asked to remove the 

device for water based activities and before bed-time. Due to the logistical 

procedures involved in distributing, collecting and downloading devices across 

schools in two demographic regions simultaneously, the number of devices worn 

decreased from 408 at baseline to 339 at post-programme and 194 at follow-up. To 

protect against potential selection bias when choosing a reduced sample across the 
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time-points, devices were randomly selected using a manual random number 

generator, and distributed based on equal representation of the intervention and 

control schools 

The devices recorded physical activity at five second epochs, a valid 

capturing period for children’s movement patterns at this age (Mattock’s et.al, 2007; 

Trost et al., 2011). The criteria chosen for valid wear-time were at least ten hours on 

three weekdays and one weekend day, as were used in a previous SFL study in 2011 

with children of this age and SES (Breslin and Brennan, 2012; Breslin, Brennan, 

Rafferty, Gallagher & Hanna, 2012). Data was then processed using Actilife 

software. To standardise Breslin et al.’s (2012) methods in the aforementioned SFL 

intervention study, time spent in light, moderate and vigorous physical activity was 

calculated using Mattock et al.’s (2007) physical activity cut-off points. Non-wear 

time was defined as 20 minutes of consecutive zeros which was then excluded from 

the data file (Evenson & Terry Jr., 2009).  

Subjective self-report MVPA was measured at all time-points. This decision 

was taken as previous studies have reported a lack of participant adherence to 

accelerometer wear-time across several data collection points (Breslin et al., 2012; 

Sutherland et al., 2015). Two questions from the Health Behaviour in School-Aged 

Children (HBSC) survey (Currie et al., 2001) were used to assess daily MVPA in the 

previous week. This measure has previously been validated and demonstrates 

moderate positive correlations with physical fitness measures (Booth, Okely, Chey 

& Bauman, 2001). A scale variable was calculated by multiplying question one 

(what days were you active in previous week) by question two (for how long were 

you active) to reflect MVPA across the previous week.  
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Secondary Outcome: Well-being 

Well-being was measured at all time-points using the Kidscreen-27 questionnaire 

(Ravens-Sieberer et al., 2008). A confirmatory factor analysis (CFA) within this 

sample in Chapter 4 found a 7 factor structure for Kidscreen-27 including: physical 

health, psychological well-being, moods and emotions, parent relations and 

autonomy, financial resources, social support and peers and school environment 

(see Table 3 and 4 in Chapter 4 for a description of the factors, and for the findings 

pertaining to the factor structure and internal consistency).  

Secondary Outcome: Psychological Need Satisfaction 

Subscales from the Youth Physical Activity Promotion model (YPAP; Rowe et al., 

2007) were measured at all time-points to assess children’s psychological need 

(competence and relatedness) satisfaction in the context of physical activity (Ryan 

&Deci, 2008). These included two competence and two relatedness scales (see Table 

3 in Chapter 4 for description of constructs, and Appendix 4 for copy of the 

questionnaire). CFA in Chapter 4 confirmed an acceptable factor structure for these 

scales after deletion of one item in the athletic competence scale. As such, the item 

was removed from the scale at each time-point for all analysis in this study.  

Intervention Fidelity 

Teachers completed an evaluation questionnaire that had been previously used 

during the SFL intervention (Breslin & Brennan, 2012). The questionnaire contained 

several items related to three key sections: (a) project delivery; (b) student volunteer, 

and; (c) how they and their children experienced the programme. To assess the 

delivery of SFL:AI, two summary items were selected (i.e. how would you rate the 
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organisation of the programme?; how does SFL:AI compare to other programmes?). 

Then, to understand the teacher’s perceptions of the student volunteers’ performance, 

one summary item (i.e. rate the student), and one item related to the student’s 

volunteers enthusiasm during their delivery (i.e. motivational disposition) were 

selected. Lastly, one item related to the teacher’s experience (i.e. rate your 

experience), and three items related to the perception of the children’s experience 

were selected (i.e. rate the children’s experience; ability of the programme to include 

all children; ability of the programme to build enthusiasm for physical activity). 

Items were calculated on a five point scale ranging from ‘excellent’, ‘very good’, 

‘good’, ‘satisfactory’ to ‘less than satisfactory’. The evaluation questionnaire is 

available in Appendix 10. 

Sample Size 

The targeted sample size was based on a secondary aim of the programme not 

reported in the present study - to positively change attitudes to healthy nutrition 

(Breslin et al., 2012). In the interest of transparent reporting, sample size was 

calculated using G*POWER for mixed Analysis of Variance (Faul, Erdfelder, Lang 

& Buchner, 2007). Using the a priori assumptions of two groups measured across 

four time points, p = 0.05, f = 0.05, and a Power of 80%, a G*POWER calculation 

(Institute for Digital Research and Education Software, 2015) yielded a minimum 

total sample size of 644 participants. To allow for an attrition rate of 19% (observed 

in Breslin et al., 2012) 766 children was the intended number of children recruited. 

For clustering the sample, 30 schools (control=15, intervention=15) were targeted 

based on the mean number of recruited children per school (n=26, recorded in 

Breslin et al., 2012). See Appendix 19 for a retrospective power calculation on the 

physical activity data. 
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Randomisation 

Randomisation and allocation of schools was conducted using a manual random 

number generator before baseline data collection. In order to have a similar number 

of participants across control and intervention groups schools were paired in a 1:1 

ratio depending on their characteristics (single gender or co-educational, number of 

students in the year). Schools were not blinded to treatment condition pre-baseline 

data collection as it was necessary to confirm and agree that a local student volunteer 

could delay the delivery of the programme until the following academic year in the 

control schools. The author along with two members of the research team generated 

the randomisation sequence. One researcher typed a school’s name and placed it into 

a closed envelope. A second researcher shuffled the envelopes. Blinded to this 

procedure, a third researcher then selected an envelope representing a school and 

coded it as intervention or control. After selection occurred schools were contacted 

as described above. It was not possible to blind schools to their allocation as 

agreement to participate was sought prior to data collection. The author and other 

outcome assessors were not blinded to school allocation as they facilitated and 

participated in data collection.    

Statistical analysis 

Mean and standard deviation descriptive statistics were calculated. A CONSORT 

flow diagram was included to reflect the design of the study with descriptive data on 

the number of schools recruited and randomised, and the number of schools and 

pupils who took part at each data collection point (Campbell, Piaggio, Elbourne & 

Altman, 2012). At baseline, the overall sample size, mean age and standard 

deviation, number of boys and girls, and the number of participants in each region of 

Ireland are presented in Table 10. To estimate attrition rates throughout the 

intervention the percentage of children who completed self-report physical activity 
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measurements at each time-point were averaged and compared to the overall sample 

size of 740 (see below). Chi-square tests were conducted to determine if there was a 

significant difference between the control and intervention groups in terms of 

attrition rates at each time-point. As no significant difference was found and attrition 

was low (described below), all remaining analyses excluded missing data.  

All data was inspected to determine if it met the assumptions for parametric 

statistical analysis (Keselman et al., 1998). Each dependent variable was visually 

inspected for skewness and kurtosis using histograms. A Shapiro Wilk’s test was 

conducted on each dependent variable with significant values of p<.05 indicating 

non-normally distributed data (Field, 2013). However, as large sample sizes (>300) 

are highly likely to have significant skewness and kurtosis (Kim, 2013; Hanna & 

Dempster, 2016), this value was approached with caution. A skewness statistic of 

between -2 and 2 and a kurtosis value of between -7 and 7 was deemed acceptable 

for proceeding with parametric statistical testing (Byrne, 2013). The data departed 

from normality on each subjective outcome measure (p<.05), but did not exceed the 

range of acceptable skewness and kurtosis statistics. 

Statistical analyses were specified using general linear models with repeated 

measures to compare intervention and control groups’ mean scores across baseline, 

mid-point, post-programme and follow up time-points. Primary analyses of the 

intervention effects were the accelerometer-derived MVPA (model 1) and total 

physical activity (model 2) that included the first three time-points (baseline, mid-

point and post programme). Model 3 (self-report physical activity included all four 

time-points (baseline, mid-point, post-programme, 6-month follow-up). As physical 

activity data was collected at different times of the year (corresponding with the 

delivery of the intervention across the island), analysis was adjusted to include 
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season as a categorical covariate (i.e. winter, spring, summer and autumn) to control 

for the potential seasonal effect on physical activity levels (Tucker & Gilliland, 

2007).  

Secondary analyses of the effects of the intervention were specified using 

general linear models that included all four time-points and treated the total well-

being (model 4; combined score of every Kidscreen-27 item), individual well-being 

factor scores (models 5-11) and psychological need satisfaction scores (models 12-

15) as the dependent variables. The purpose of model 4 (total well-being) was to 

determine if the intervention had a multivariate effect on well-being; while models 5-

11 (individual well-being factors) were specified in line with Kidscreen-27’s 7 factor 

structure (Ng et al., 2015; Shannon et al., 2016). Models 12 and 13 were specified to 

examine if the intervention was effective at increasing competence satisfaction 

during games and sports (i.e. athletic competence) and across physical domains (i.e. 

physical self-worth), respectively. Models 14 and 15 were conducted to determine if 

the intervention was effective at increasing relatedness satisfaction from peers and 

parents, respectively.  

Mauchly’s Test of Sphericity was run for each model to determine if the data 

met the assumptions for sphericity (Keselman et al., 1998). In the case where the 

data did not meet the assumptions for sphericity, the Greenhouse-Geisser value was 

reported (Field, 2013). For each analysis, within-group mean score changes over 

time were reported, alongside between-group differences and the effects of the 

intervention expressed by the time*group interaction value. Planned contrasts were 

conducted to enable the observation of any significant within, between or interaction 

values, between control and intervention groups at each time-point (Keselman et al., 

1998). Statistically significant quantitative effects were observed on the basis of 
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p<.05. Partial eta squared (ηp
2) was calculated as a measure of effect size, 

considering small, medium or large effect sizes as .01, .06 or .14, respectively (Field, 

2013). A descriptive table for intervention effects was included. All analyses were 

conducted using SPSS (Version 22; IBM Corp, NY). 
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6.4 Results 

Randomisation 

Figure 9 represents the flow of schools and participants in the study at each time 

point. Ninety-eight schools were assessed for eligibility and based on school 

inclusion criteria, 27 were invited to participate in the study. All schools consented 

and 14 schools were randomly selected as intervention, and 13 as wait-list control. 

One intervention school dropped out after baseline data collection due to the 

unavailability of a student volunteer to deliver the programme. At mid-point data 

collection two control schools did not complete measurements because of school a 

busy schedule. 

Descriptive statistics 

The total sample size was 740 children (381 boys, 359 girls, mean age = 8.7 years 

(SD=.50). Of the 740 children, 196 were from school in Ulster, 184 Leinster, 200 

from Munster, and 160 from Connacht. At baseline the intervention group included 

383 children (179 boys, 203 girls age = 8.5, SD =.52), while the control group 

included 357 (202 boys, 151 girls, age = 8.5, SD = .59) see Table 10. In terms of 

attrition rates, the percentage of children completing self-report physical activity 

measurements at each time-point was compared to the overall sample size of 740 at 

baseline. As such, 89% completed measurements at mid-point; 92% at post-

programme, and; 83% at follow-up. On average a 12% attrition was recorded across 

the time-points. Chi-square tests confirmed no significant differences between the 

intervention and control group for the number of children who completed 

measurements at each time-point (p>.05). 

Model 1 and 2: Accelerometer physical activity 
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Mean scores and statistical analyses for Models 1 & 2 are detailed in Table 11. In 

terms of wear-time analysis and sample size, from the 408 children who wore 

accelerometers at baseline, 54% (n=224) met the pre-defined criteria. This 

percentage reduced at post-programme as 339 children wore an accelerometer and 

22.7% (n=77) met the criteria. Finally, at follow-up 194 children wore an 

accelerometer and 29% (n=57) met the criteria.  Sphericity was assumed for Models 

1 and 2. A repeated measures ANOVA with three time-points (baseline, mid-point 

and follow-up) treating MVPA as the dependent variable revealed no significant 

within-group changes, between-group differences, and no significant interaction 

effect for the intervention. When this analysis was repeated treating total physical 

activity as the dependent variable, no significant within-group changes, between-

group differences or interaction effects were recorded. 

Model 3: Self-report physical activity  

Results for model 3 are detailed in Table 11. Sphericity was not assumed for model 

3. The Greenhouse-Geisser value for a repeated measures ANOVA with four time-

points (baseline, mid-point, post-programme and follow-up) treating self-report 

physical activity as the dependent variable, revealed a significant within-groups 

effect (F(2, 568) = 11.498, p<.01, ηp
2=.02), but no significant between-groups 

differences or interaction effects for the intervention. Planned contrasts revealed that 

both groups’ six month follow up scores significantly increased in comparison to 

their baseline (see Table 11 below). 

Models 4-11: Total and individual well-being factors 

Mean scores and statistical analyses for models 4-11 are detailed in Table 11. The 

Greenhouse-Geisser was reported for each well-being model. A repeated measures 

ANOVA with four time-points (baseline, mid-point, post-programme and follow-up) 
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treating the total well-being scores as the dependent variable (model 4) revealed no 

significant within-groups effect, between-group differences or interaction effects. 

Model 5 (physical well-being) found a significant within-groups effect (F (2,549) = 

35.043, p<.01, ηp
2=.009), but no between-group differences or interaction effect. 

Planned contrasts revealed that the significant within-group changes were 

attributable to a small decrease in both groups’ mean scores at six month follow-up 

in comparison to their baseline and mid-point scores (see Table 11 below). Model 6 

(psychological well-being) found no significant within-groups effect, between-group 

or interaction effects for the intervention. Model 7 (moods and emotions) found no 

significant within-groups effect or between-groups differences. However, a 

significant interaction effect was recorded (F (2, 578) = 3.642, p<.01, ηp
2=.009). 

Planned contrasts showed that the control groups’ score increased from 13.09 

(SD=2.39) at baseline to 13.61 (SD=1.78) at six months follow-up, while the 

intervention groups’ mean score marginally decreased from 13.38 (SD=2.15) at 

baseline to 13.11 (SD=2.23) at six months follow-up. Model 8 (parental relations and 

autonomy) revealed a significant within-groups effect (F (2, 568) = 5.608, p<.01, 

ηp
2=.002), but no significant between-group differences or interaction effect for the 

intervention. Planned contrasts revealed that both groups’ mean scores were 

significantly increased at six months follow up in comparison to their baseline and 

mid-point scores. Model 9 (financial resources) revealed a significant within-groups 

effect (F (2, 580) =4.214, p<.01, ηp
2=.01) but no between-group differences or 

interaction effect for the intervention. Planned contrasts revealed that both groups’ 

mean scores were significantly higher at six month follow-up in comparison to their 

baseline. Models 10 (social support and peers) and 11 (school environment) revealed 
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no significant within-groups effect, between-group differences, or interaction effect 

for the intervention. 

Table 10: The number of participants by region, gender and group 
 

Interv

ention 

Control Ulster  Leinster Munster Connacht 

Male 179 202 89 103 115 74 

Female 203 151 107 81 85 86 

Total 383 357 196 184 200 160 
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Figure 9: Consort Flow Diagram 
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Models 12-15: Psychological need satisfaction 

Mean scores and statistical analyses for models 12-15 are detailed in Table 11. The 

Greenhouse-Geisser value was reported for each model. Model 12 (athletic 

competence) revealed a significant within-groups effect (F (2, 543) = 4.537, p<.01, 

ηp
2=.01) and interaction effect (F (2, 543) = 4.325, p<.01, ηp

2=.01), but no significant 

between-group differences. Planned contrasts revealed that both the within-groups 

and interaction effects were a result of the control group’s six-month follow-up mean 

score (22.97; SD=4.49) significantly improving in comparison to their baseline 

(21.43; SD= 4.51) whilst the intervention groups’ mean score remained consistent 

from baseline (22.26; SD=4.29) to 6 month follow up (22.25; SD=4.27). Model 13 

(physical self-worth) revealed no significant within-groups effect, between-group 

differences or interaction effect. Model 14 (peer relatedness) found a significant 

within-groups effect (F (2, 552) = 5.005, p<.01, ηp
2=.01) and interaction effect (F (2, 

552) = 2.701 = p<.05, ηp
2=.008) but no significant between-group differences. 

Planned contrasts revealed that the within-groups and interaction effects were a 

result of the control groups’ six month follow-up mean score (16.42; SD=3.08) 

significantly improving in comparison to their baseline (15.52; SD= 3.53), whilst the 

intervention groups’ mean scores remained consistent from baseline (15.78; 

SD=3.46) to 6 month follow-up (15.73; SD=3.52). Model 15 (parental relatedness) 

revealed a significant within-groups effect (F (2, 558) = 5.962, p<.01, ηp
2=.01) but 

no significant between-group differences or interaction effect. Planned contrasts 

revealed that both groups’ six month follow-up mean scores significantly improved 

in comparison to their baseline and mid-point scores (see Table 11 below).  
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Table 11: Descriptive and statistical analyses with repeated measures by study 

group 

 

Variables Intervention 

M (n); SD 

Control 

M(n); SD 

Time 

F (p) 

Time*Group 

F(p); Np2 

Accelerometer - 

MVPA 

Baseline 
Post 

Follow-up 

 

35.86 (125); 16.10 

33.14 (50); 13.06 
37.53 (30); 15.58 

 

34.14 (99); 12.70 

31.04 (27) 13.05 
37.65 (27); 13.55 

 

.580 (p=.56) 

 

.562 (p=.57); .04 

Accelerometer- Total 

PA  

Baseline 

Post 
Follow up    

 
266.41 (125); 48.82 

268.02 (50); 56.23 

275.77 (33); 56.25 

 
257.13 (99); 43.48 

257.47 (27); 59.88 

274.86 (27); 43.67 

 
.574 (p=. 57) 

 
.251 (p=78); .05 

Subjective  - MVPA 

Baseline 
Mid 

Post 

Follow-up 

 

9.50 (349); 6.60 
10.97 (321); 6.62 

10.66 (310); 6.63 

11.97 (297); 6.76 

 

8.65 (331); 5.88 
10.08 (284); 6.39 

10.65 (316); 6.54 

10.77 (273); 6.22 
 

 

 
11.498 (p=.00) 

 

 
1.152 (p=.32); .00 

K-27 Total 

Baseline 
Mid 

Post 

Follow-up 

K-27 Physical well-

being 

Baseline 
Mid 

Post 

Follow-up 

 

115.91 (273); 11.72 
116.24 (282); 14.32 

115.58 (250); 14.60 

116.38 (251); 12.68 
 

19.40 (334); 2.03 

20.08 (304); 2.9 
18.80 (294); 2.61 

18.76 (291); 2.41 

 

114.6 (273); 12.15 
116.48 (250) 13.58 

115.89 (271); 12.66 

116.00 (236); 12.11 
 

19.52 (314); 2.89 

19.81 (285); 2.98 
18.83 (309); 2.28 

18.69 (260); 2.64 

 

 
 

1.380 (p=.24) 

 
 

 

35.043 (p=.00) 

 

 
 

.434 (p=.71); .00 

 
 

 

1.491 (p=.21); .00 

K-27 Psychological 

well-being 

Baseline 
Mid 

Post 

Follow-up 

K-27 Moods & 

emotions 
Baseline 

Mid 

Post 
Follow-up 

  

 

18.06 (338); 2.38 
17.97 (319); 2.74 

18.12 (300); 2.61 

18.09 (97); 2.49 
 

13.23 (343); 2.23 
13.16 (32); 2.39 

13.04 (303); 2.46 

13.15 (303); 2.20 

 

 

18.06 (315); 2.50 
18.09 (281); 2.40 

18.31 (316); 2.23 

18.20 (272); 2.18 
 

13.07 (329); 2.26 
13.28 (288); 2.13 

13.36 (326); 2.26 

13.48 (277); 1.83 

 

 

 
.554 (p=.64) 

 

 
 

 
.638 (p=.59) 

 

 

 
.393 (p=.75); .00 

 

 
 

 
3.642 (p=.01); .009 

K-27 Parents & 

autonomy 
Baseline 

Mid 

Post 
Follow-up 

K-27 Finance 

Baseline 
Mid 

Post 

Follow-up 

 

 
21.37 (33); 3.46 

21.41 (319); 4.29 

21.88 (298); 4.03 
21.96 (296); 3.58 

 

7.48 (351); 2.42 
7.60 (324); 2.38 

7.71 (308); 2.31 

7.85 (306); 2.18 

 

 
21.13 (318); 3.51 

21.55 (287); 3.74 

21.76 (322); 3.74 
22.00 (274); 3.13 

 

7.26 (334); 2.48 
7.63 (290); 2.47 

7.66 (318); 2.44 

7.89 (276); 2.17 

 

 
 

5.608 (p=.01) 

 
 

 

 
4.214 (p=.00) 

 

 
 

.764 (p=.51); 002 

 
 

 

 
.120 (p=.94); 00 

K-27:Social support & 

peers 

Baseline 
Mid 

Post 

Follow-up 

K-27 School 

environment 

Baseline 
Mid 

Post 

Follow-up 

 

 

17.91 (345); 3.01 
17.72 (320); 3.07 

17.80 (305); 3.15 

18.10 (301); 2.70 
 

17.63 (346); 2.87 

17.86 (319); 2.88 
17.93 (304); 2.98 

17.67 (299); 3.04 

 

 

17.82 (331); 2.87 
17.97 (288); 2.95 

18.14 (317); 2.57 

18.15 (270); 2.57 
 

17.23 (325); 3.10 

17,36 (285); 3.20 
17.67 (316); 3.11 

17.44 (272); 3.00 

 

 

 
.801 (p=.49) 

 

 
 

 

2.633 (p=.051) 

 

 

 
.225 (p=.87); .00 

 

 
 

 

.341 (p=.79); .00 

Athletic Competence 

Baseline 

Mid 
Post 

 

22.26 (322); 4.29 

22.24 (296); 4.17 
22.33 (276); 4.31 

 

21.43 (310); 4.51 

22.19 (272); 4.61 
22.60 (306); 4.34 

 

 

4.537 (p=.00) 
 

 

 

4.324 (p=.00); .01 
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Follow-up 

Physical self-worth 

Baseline 

Mid 
Post 

Follow-up 

22.25 (280); 4.27 
 

20.44 (310); 3.23 

20.46 (300); 3.05 
20.84 (287); 3.17 

20.61 (288); 3.38 

22.97 (265); 4.49 
 

19.93 (305); 3.87 

20.50 (267); 3.39 
20.68 (309); 3.31 

20,74 (259); 3.44 

 
 

 

1.504 (p=.21) 

 
 

 

.932 (p=.42); .00 

Peer relatedness 
Baseline 

Mid 

Post 
Follow-up 

Parental relatedness 

Baseline 
Mid 

Post 

Follow-up 

 
15.78 (325) 3.46 

15.92 (301); 3.39 

15.87 (289); 3.59 
15.73 (288); 3.52 

 

20.66 (325); 3.50 
20.50 (307); 3.88 

20.88 (292); 3.82 

21.11 (289); 3.35 

 
15.52 (312); 3.53 

15.89 (275); 3.62 

16.07 (308); 3.52 
16.42 (266); 3.08 

 

20.67(321); 3.77 
20.69 (280); 3.85 

20.97 (316); 3.42 

21.30 (267); 3.27 

 
 

5.005 (p=.00) 

 
 

 

 
5.962 (p=.00) 

 
 

2.701 (p=.04); .008 

 
 

 

 
.292 (p=.83); .00 

 

 

  

Note* M = mean; n = sample size; SD = standard deviation; K-27 = Kidscreen-27; p= probability value; Np2= effect 

size. 
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Intervention fidelity 

Fifty one teachers completed the programme evaluation questionnaire. For 

programme delivery items, 67, 23.5, 5.5 and 4 percent of teachers rated the 

programme as excellent, very good, good and satisfactory, respectively. Sixty 

percent of teachers rated the SFL:AI programme as ‘better’ than programmes offered 

by other organisations, while 30% rated SFL:AI ‘as good as’, and 5% as ‘not as 

good’ as.  

 In terms of student volunteer performance, 78.5, 17.5 and 2% of teachers 

rated the student volunteers as excellent, very good and good, respectively. Two 

percent selected ‘unsatisfactory’. Ninety six percent of teachers rated their student 

volunteer as enthusiastic and the remaining 4% rated the student volunteer as 

‘sometimes’ enthusiastic.  

 The teachers rated their experience across the programme as excellent (59%), 

very good (21.5%), good (12%) and satisfactory (5.5%). The teachers also rated their 

children’s experience as excellent (86%), very good (10%) and good (4%). Seventy 

two percent of teachers rated the programme’s ability to include all children as: 

excellent (72.5%), very good (21.5), good (2%) and satisfactory (2%). Lastly, 77, 

15.5, and 5.5 percent of teachers rated the programme’s ability to build enthusiasm 

for physical activity among their children as excellent, very good and good, 

respectively.  
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6.5 Discussion 

The aim of Chapter 5 was to determine the effect of SFL:AI on physical activity, 

needs satisfaction and well-being among 8-9 year old children of low SES. The 

intervention’s primary aim was to enhance levels of physical activity; and its 

secondary aim was to enhance well-being. By including children of low SES from 

both Irish jurisdictions (Northern and Republic) and interpreting the effects of 

SFL:AI through SDT, this study extends previous research on the SFL programme 

(Breslin & Brennan, 2012; Breslin et al., 2012). In addition, the rigorous 

methodological design conducted in the present study develops upon and advances a 

body of literature on physical activity and well-being promotion in children (Brown, 

Hume, Pearson & Salmond, 2013; van Sluijs & Kriemler, 2016).  

Overall, in comparison to a control group, no significant evidence was found 

for SFL:AI’s effect on any physical activity, well-being or needs satisfaction 

outcomes. Some significant positive within-groups changes (intervention and 

control) and interaction effects (i.e. three for the control group) were recorded. 

However, these changes were largely attributable to the comparison of both groups 

six month follow-up scores with their baseline, meaning that there is insufficient 

evidence to conclude any effect from exposure to the intervention. A number of 

practical and theoretical mechanisms help explain the null effects of SFL:AI, and as 

such, are now discussed with practical and theoretical solutions provided to advance 

future behaviour change programmes.  

 No significant changes were recorded when comparing the intervention and 

control groups objective physical activity from baseline, post-programme and six 

month follow-up. Furthermore, the positive change recorded for both groups 

subjectively-assessed physical activity was observed only when comparing their six-
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month follow-up scores to baseline. These findings suggest that exposure to the 

intervention did not have a causal influence. During an intervention physical activity 

behaviours are influenced be a range of social agents and environmental sources 

(Sallis, Cervero, Ascher, Henderson, Kraft & Kerr, 2006; Bauman et al., 2012). As 

such, systematic reviews (Brown & Summerbell, 2008; Kriemler et al., 2011; Waters 

et al., 2011; Dobbins et al., 2013) have shown that successful interventions tend to 

modify the school environment through integrating physical activity within the 

school environment, training schoolteachers, and including parents. In this light, 

SFL:AI may have had limited scope to enhance physical activity levels as the 

intervention was a modest one hour per-week for a period of 12 weeks, the sessions 

were not explicitly embedded within the general school day, and the supervising 

schoolteachers did not complete any training.  

Despite these limitations, the strengths of the SFL:AI programme were its 

holistic focus on a healthy lifestyle (Kriemler et al., 2011) and novel recruitment of 

student volunteers to deliver the intervention (Breslin & Brennan, 2012). In 2011 the 

SFL programme observed a positive change in physical activity (albeit with a 

smaller sample and reach that was limited to Northern Ireland). Therefore, to gain a 

clearer insight of the null effects described above, it is worth exploring the 

programme’s secondary aim to change well-being.  

 SFL:AI had no significant multivariate effect  on well-being. When analyses 

were adjusted to include the seven well-being factors in Kidscreen-27 (Shannon et 

al., 2016), there were some marginal positive and negative changes observed for 

both group’s six month follow-up scores in comparison to their baseline, and one 

positive interaction effect for the control group. Specifically, both groups’ physical 

well-being scores decreased, their autonomy and parental relations and financial 
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satisfaction scores increased; and the control group’s moods and emotions score 

increased and the intervention group’s score remaining stable – resulting in an 

interaction effect for the control group. Given that there were null findings for the 

groups’ mid-point and post-programme scores, and all effect sizes (ηp
2) were less 

than 0.01, there is insufficient evidence to conclude any well-being effect from 

exposure to the programme.  

Well-being can be enhanced by physical activity (Biddle & Asare, 2011; 

Lubans et al., 2016a), and therefore given no changes in physical activity were 

recorded the null effects of SFL:AI on well-being markers are unsurprising. 

Importantly though, children’s well-being is also influenced by the degree of needs 

support they perceive from their social environment, wherein parents and peers 

within the context of physical activity have been found to facilitate positive well-

being (Quaresma et al., 2013, Breslin, Shannon, Fitzpatrick, Brennan, Hanna & 

Belton, 2017). To this end, reinterpreting SFL through SDT (Ryan & Deci, 2008) in 

the present study helped highlight the role of the social environment in SFL:AI.  

 Both the intervention and control groups physical self-worth (competence 

satisfaction assessed across physical domains) scores did not significantly change, 

and their six follow-up parental relatedness scores marginally increased in 

comparison to their baseline. There was an interaction effect for the control group on 

athletic competence (competence satisfaction during games and sports) and peer 

relatedness. However, this was a result of the control group’s six month follow-up 

score positively increasing in comparison to their baseline, and the intervention 

group’s score remaining stable. As with the findings on well-being, given the effect 

sizes (ηp
2) were all below .01, and there was a null effect for the mid-point and post-
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programme scores, exposure to SFL:AI did not have any causal effect on needs 

satisfaction.  

 Given the SFL:AI sessions were designed using components of Bandura’s 

SCT (2001), there was limited scope to enhance needs satisfaction. Although authors 

(Sweet et al., 2012; Babic et al., 2015) propose a link with self-efficacy in SCT 

(Bandura, 2001) and competence satisfaction in SDT (Deci & Ryan, 2000), there 

was no specific needs-supportive teaching techniques communicated to the student 

volunteers during their training, or schoolteachers who supervised the weekly 

sessions. Reviewers of theory-based health interventions (Michie & Abraham, 2004; 

Hagger & Chatzarantis, 2014) advocate the Medical Research Council’s (Moore et 

al., 2015) position that theory should be included in all stages of the design and 

analyses of intervention effectiveness. Therefore, this study could not conclusively 

confirm or reject Deci and Ryan’s (2000) hypothesis that children’s physical activity 

and well-being can be enhanced through needs supportive physical activity contexts.  

Consequently, future programmes may consider the use of SDT in all aspects 

(emphasis added) of programme design, implementation and analyses. This may 

include training intervention deliverers to apply specific needs supportive techniques 

(see Silva, Marque & Teixeria, 2014), and test if such mechanisms are efficacious 

through modelling SDT processes in controlled intervention studies (Fortier et al., 

2012). Such approaches would help procure knowledge on psychosocial mechanisms 

assumed to mediate the behaviour change and well-being promotion process, and 

help inform the design of contextually tailored physical activity programmes (White, 

Babic, Parker, Lubans, Burt & Lonsdale, 2017). 
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Regarding the intervention fidelity findings from this study, SFL:AI (Breslin 

et al., 2015) was the first scientifically tested school-based physical activity 

intervention across both Irish jurisdictions (Northern Ireland and the Republic of 

Ireland). Bilaterally, the contribution to the programme by other academic 

institutions (i.e. University College Cork, Dublin City University) and sports 

organisations (Irish Sports Council) is also considered a positive development in 

using physical activity and health as a unifying theme (Breslin et al., 2014). Findings 

from the teacher evaluation questionnaire revealed positive support for their 

perceptions of programme delivery, student volunteer performance and experience 

for them and their pupils. On every item measured, 59% or above rated the 

programme as excellent, while only 2% rated one item (student volunteer 

performance) as unsatisfactory. Therefore, future physical activity interventions 

could benefit from using a USO model in terms of recruiting student volunteers and 

building effective relationships between academic institutions and schools. A future 

area for inquiry may be to examine the children’s perceptions of intervention 

fidelity, rather than just teachers, as child engagement is the foundation of such 

programmes (Siebre et al., 2016).  

6.6 Limitations  

This study was the first of its kind to implement and scientifically test a physical 

activity intervention across the island of Ireland with children of low SES. Second, 

the application of a guideline-informed longitudinal clustered randomised design, 

and psychometrically valid measures were rigorous and provide a significant 

methodological contribution to the existing literature on school-based intervention 

programmes (Brown, Hume, Pearson & Salmond, 2013). Third, SFL:AI was 

theoretically interpreted through needs satisfaction which advances the testing of 
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theory in behaviour change programmes (Michie et al., 2016). Lastly, the proposal of 

several evidence-based recommendations offer to the opportunity to advance the 

practical and scientific rigour of future health programmes (van Sluijs & Kriemler, 

2016). Despite these contributions, there were some methodological shortcomings 

worth discussing.  

A limitation of this study was that there was no comprehensive process 

evaluation conducted during the intervention. Process evaluations have been shown 

to help researchers understand what methods can be implemented to ensure effective 

and efficient delivery (Durlak & DuPre, 2008; Moore et al., 2013; Jago et al., 2015; 

Kelly & Barker, 2016). In addition, a process evaluation can examine programme 

fidelity factors, such as children’s perceptions of programme enjoyment and 

satisfaction (Seibre et al., 2016). The process evaluation of SFL:AI that did take 

place was limited to anecdotal accounts.  

Discussions with the USO programme co-ordinator and partners from other 

institutions revealed that intervention schools often replaced their general physical 

education curriculum time with participation in SFL:AI. The SFL:AI team advised 

against this during conversations with school Principals and staff. However, research 

with Irish primary school teachers (McMullan, Martin, Jones & Murtagh, 2016) has 

shown that teachers experience barriers to the integration of physical activity into 

their teaching time, such as limited time and insufficient space. While SFL:AI was 

intended to complement the current physical education curriculum, the replacement 

of physical education with the SFL:AI seems to reflect an apparent lack of emphasis 

by education authorities and government agencies on promoting a culture of physical 

activity within Irish schools (Woods, Moyna, Quinlan, Tannehill & Walsh, 2010).  
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During the process of conducting the research, a number of research design 

limitations were noted. Firstly, during data collection it was apparent that the 

clustered randomised design may have been compromised by many of the control 

schools participating in other physical activity or coaching programmes such as 

those provided by other organisations (Gaelic Athletic Association, Irish Football 

Association). It is recommended that figures of the number and timing of sessions 

delivered, as well as details of other participatory programmes within selected 

schools is documented during future studies. 

Secondly, the logistics associated with calibrating and downloading 

accelerometers is a well-recognised challenge for researchers (Kim, Beets & Welk, 

2012). While the intention was that all children participating in this study would 

wear an accelerometer at all time-points, there were a limited number of 

accelerometers available (n=200, approximately enough for one region during one 

time-point); there was a large geographical distance between participating schools 

and the author’s working location; and, there was limited time available to deploy 

the devices in tandem with the pre-scheduled data collection visits. Although 

methods were followed to reduce bias sampling selection, this resulted in a 

subsample of children wearing an accelerometer at baseline, and even fewer children 

wearing a device at post-intervention and follow-up assessments. 

Thirdly, also linked to accelerometers, it is unlikely that participants will 

adhere to stringent accelerometer wear-time criteria across several data collection 

points (McCann, Knowles, Fairclough & Graves, 2016). The significant reduction in 

the sample size for this study supports McCann et al’s (2016) perspective. It would 

be prudent for future studies to align their accelerometer analyses (wear-time criteria 

and data reduction) with the specific time-period(s) within which they are aiming to 
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change behaviour. As found in this study, changing children’s physical activity when 

they are out of school (i.e. weekends) may be beyond the scope of modest school-

based programmes (Dobbins et al., 2013; Tymms et al., 2016). 

6.7 Summary and conclusions 

This study revealed null effects for SFL:AI on physical activity, well-being and 

needs satisfaction among 8-9 year old children of low SES. The null effects were 

explored through a number of theoretical and practical mechanisms, and solutions 

were offered to advance the practical and scientific rigour of future health 

interventions. For practical considerations, a cautious approach is advised when 

designing and evaluating physical activity programmes. Specifically, evidence from 

this study leads the author to suggest that future interventions may benefit from 

integrating physical activity within a school environment, which could include 

assimilating physical within the general school day, and the active involvement and 

training of schoolteachers who supervise the children on a daily basis. By 

reinterpreting SFL:AI through SDT, and analysing needs satisfaction constructs, the 

present contributes to the testing of SDT in school-based interventions. However, 

given SFL:AI was not explicitly designed using SDT, this study could not 

conclusively confirm or reject SDT hypotheses. To advance SDT, it is proposed that 

future programmes comprehensively apply and test techniques derived from SDT in 

all aspects of programme design and analyses. This could include training significant 

others (e.g. teachers) to provide psychological needs support to children (Ryan & 

Deci, 2017) and testing the assumed mechanisms accordingly alongside the intended 

outcomes. Such attempts would help procure knowledge on specific psychosocial 

mechanisms underlying children’s physical activity and well-being (Lubans et al., 

2016a). The results of this study also suggest that future work may consider a modest 
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focus, such as changing physical activity behaviour during the school day, as 

opposed to across the full day, and on weekends. In order to determine if such 

approaches are theoretically and logistically sound, future studies should implement 

a process evaluation and fidelity assessment such as those described in Seibre et al. 

(2016). Overall, further well-designed and theory-informed physical activity 

programmes are needed in order to address the prevalence of inactivity and develop 

effective ways to promote well-being in children of low SES. As such, Chapter 7 

includes a final study that addresses the above shortcomings, and advances physical 

activity and well-being promotion in schools through designing, implementing and 

analysing a SDT-based intervention called Healthy Choices. 
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Chapter 7: An Outcome and Process Evaluation of the Healthy 

Choices Programme: a Non-Randomised Controlled Trial with 8-9 

Year Old Children of Low Socio-Economic Status. 

7.1 Abstract 

Background: There is an increasing evidence base for Self-Determination Theory 

(SDT) hypotheses in the prediction of children’s physical activity and well-being. 

However, few SDT-based intervention studies have been tested with children in the 

school-setting. Needs-supportive teaching techniques were applied to design and 

analyses of the Healthy Choices Programme (HCP). The aim was to determine if the 

HCP could enhance physical activity and well-being among children of low socio-

economic status (SES) through increasing autonomy-support, needs satisfaction and 

intrinsic motivation. 

Method: A mixed factorial two (group) x two (time) wait-list controlled trial was 

conducted, and reported using the TREND guidelines. A total of 155 children (56% 

females) in two schools (intervention n=84) took part and completed measures at 

baseline (week 0) and post-intervention (week 11). The direct effect of the 

intervention was tested through linear statistical models, followed by an indirect 

testing of serial mediating mechanisms with three mediators (i.e. autonomy-support, 

needs satisfaction and motivational regulation). Process evaluation and fidelity 

surveys were distributed to determine the amount of sessions delivered, and 

children’s perceptions of enjoyment of the programme.  

Results: The intervention directly enhanced physical activity and autonomy-support. 

Mediation analyses revealed that a greater proportion of the physical activity change 

was predicted through factoring in SDT variables (r2=.34), concluding partial 
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mediation. Well-being was indirectly enhanced through changes in autonomy-

support and needs satisfaction (r2=.21). The intervention was consistently delivered 

by the student volunteers and classroom teachers, and children’s self-reported 

enjoyment levels increased throughout the 10 weeks.   

Conclusions: Healthy Choices enhanced physical activity and well-being through 

engendering a needs-supportive social climate. The strength and novelty of this study 

was the theoretically-driven practical application and analyses of needs-supportive 

teaching principles with children of low SES. Researchers, practitioners and public 

health advocates may consider replicating the HCP for health promotion.  

  



145 
 

7.2 Introduction 

Physical activity and well-being are central to global health promotion policies 

(WHO, 2017). Yet, approximately 76% of pre-adolescent Northern Irish children are 

insufficiently active to optimise their well-being (Harrington et al., 2016). This low 

figure is of public health concern as longitudinal studies (Kjønniksen, Torsheim & 

Wold, 2008) show that low physical activity levels during childhood predict low 

levels during adolescence and adulthood. Rigorous research on physical activity 

interventions is required to address these problems, specifically with children of low 

socio-economic status (SES) who are at increased risk of reduced well-being (Ball, 

2015). The Medical Research Council (MRC, 2012) have proposed that researchers 

should assess the quality of how such interventions are implemented (i.e. process 

and fidelity evaluations), alongside testing for theoretical mechanisms that are 

assumed to be associated with the intended changes in behaviour and well-being 

outcomes. 

While there is some evidence for the effect of school-based physical activity 

on increasing children’s physical activity levels (Dobbins et al., 2013), there remains 

a number of limitations to research conducted in schools (Breslin, Cunningham & 

Murphy, 2016). To date, there have been few studies determining the effect of 

physical activity programmes on children’s well-being (Rafferty, Breslin, Brennan & 

Hassan, 2016), or indeed on the specific psychosocial mechanisms assumed to be 

causally related to the enhancement of children’s physical activity and well-being 

(Lubans et al., 2016). Those who have conducted reviews of school-based physical 

activity interventions (van Sluijs & Kriemler, 2016) have emphasised that in order to 

determine what component of an intervention made it successful, in addition to the 

outcome measures being assessed (i.e. physical activity levels), psychological 
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variables also need to be included in analyses. It is through psychological processes 

that the mechanisms of behaviour change can be attributed (Mathieu & Taylor, 

2006).  

To explore behavioural change mechanisms researchers have applied 

constructs from Self-Determination Theory (SDT; Deci & Ryan, 2000; Ryan & 

Deci, 2008). Collectively, sub-theories within SDT propose that humans’ 

psychological needs for competence (i.e. a sense of effectiveness within 

environment), autonomy (i.e. a sense of volition) and relatedness (i.e. sense of 

belongingness) receive varying degrees of support from social environments. In the 

case where competence, autonomy and relatedness are satisfied, needs satisfaction is 

assumed to facilitate behavioural engagement, autonomous motivation and well-

being (Ryan & Deci, 2017). Therefore, the aim of SDT-informed health 

interventions is to engender needs-supportive social conditions, wherein 

enhancement of physical activity and well-being is assumed to be realised indirectly 

through needs support and satisfaction, and autonomous motivation (see SDT 

process model for health interventions in Figure 1, Fortier, Duda, Guerin & Teixeira, 

2012).  

In cross-sectional or prospective studies, children’s physical activity has 

consistently been predicted by autonomous motivation (Owen et al., 2014), and in 

some cases, well-being has been predicted by physical activity contexts that support 

children’s psychological needs (Standage, Gillison, Ntoumanis & Treasure, 2012; 

Breslin, Shannon, Fitzpatrick, Hanna, Belton & Brennan, 2017). While such research 

has helped inspect the linkages between each construct on SDT’s causal chain, 

conclusions provided in Chapters 2 (systematic review), 4 (cross-sectional study) 

and 5 (Sport for LIFE: All Island) have highlighted that there are just two (McNeil et 
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al., 2009; Quaresma et al., 2014) school-based interventions designed and tested with 

pre-adolescent children (aged 6-12). Therefore, further well-designed SDT-informed 

physical activity interventions, and measurement tools, are required to ascertain the 

efficacy of SDT as a framework for promoting physical activity and well-being in 

the school-setting (Shannon, Breslin & Brennan, 2016).  

One validated SDT-informed intervention technique is the application of 

needs-supportive teaching principles for those delivering programmes to children. 

Intervention deliverers (e.g. teachers, coaches) can offer participants physical 

activity choices (i.e. autonomy-support), provide positive instructional feedback 

during tasks (i.e. competence-support), and develop a helpful and supportive 

relationship (i.e. relatedness-support) (Reeve et al., 2004). In five school-based 

physical activity studies, participants have been receptive to such techniques by 

reporting enhanced perceptions of needs support (Hagger and Chatzarantis, 2009; 

Tessier, Sarrazin & Ntoumanis, 2010; Gonzales-Cutre et al., 2014; Quarersma et al., 

2014; Gonzales-Cutre et al., 2017). However, most of those studies were with 

adolescents (Hagger & Chatzarantis, 2009; Tessier, Sarrazin & Ntoumanis, 2010; 

Gonzales-Cutre et al., 2014; Gonzales-Cutre et al., 2017). Furthermore, existing 

studies have either excluded the well-being (Hagger & Chatzarantis, 2009; Tessier, 

Sarrazin & Ntoumanis, 2010; Gonzales-Cutre et al., 2014; Gonzales-Cutre et al., 

2014), or needs satisfaction (Quaresma et al., 2014) components of SDT in their 

model. Considering the evidence collectively, it is unclear if needs-supportive 

techniques can exert an influence on each variable on SDT’s causal chain (i.e. 

autonomy-support, needs satisfaction, motivational regulation), and whether these 

mechanisms predict physical activity and well-being outcomes among children of 

low SES, leaving gaps and conclusions that merit a level of caution.  
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In addition to a thorough theoretical analyses through SDT, understanding 

the quality of how interventions are implemented can provide researchers with 

evidence to conclude on the practical efficacy of a programme (Jean-Naylor et al., 

2015). Specifically, process evaluations can inform researchers on the precise 

number of sessions delivered, whether or not the children enjoyed participating in 

the programme, the feasibility of recruitment, and buy in from teachers - all of which 

is integral for replicating and enhancing programme impact (Seibre et al., 2016). 

Process evaluations are scant in the general physical activity literature (Jean-Naylor 

et al., 2015), and are non-existent in physical activity research applying SDT. 

In response to the outlined limitations, a 10-week intervention called the 

Healthy Choices Programme (HCP) was developed for children of low SES. The 

programme’s content, delivery and analyses was consistent with the theoretical 

hypotheses of SDT (Deci & Ryan, 2000). The intervention sought to enhance 

children’s physical activity and well-being through providing needs-supportive 

teacher training to the delivering sport student volunteers and classroom teachers. 

The aims were to: (i) to determine the effects of Healthy Choices through modelling 

an intervening process that linked autonomy-support, needs satisfaction and 

motivational regulation with physical activity and well-being, and; (ii) to ascertain 

the fidelity of the HCP.  

Several hypotheses were tested in the present study. The first hypothesis was 

that the programme would increase the intervention group’s perceptions of 

autonomy-support from their teachers in comparison to a control group (Hypothesis 

1 [H1]). Through modelling SDT mechanisms (Deci & Ryan, 2000), the intervention 

group’s needs satisfaction (Hypothesis 2 [H2]) and intrinsic motivation (Hypothesis 

3 [H3]) were hypothesised to increase through the medium of autonomy-support. 
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Lastly, the intervention was hypothesised to indirectly enhance physical activity 

(Hypothesis 4 [H4]) and well-being (Hypothesis 5 [H5]), through the autonomy-

support, needs satisfaction and intrinsic motivation sequential pathway.  

7.3 Methods 

Design  

The reporting of this study adhered to the Transparent Reporting of Evaluations with 

Non-randomised Designs (TREND) statement (Des Jarlais, Lyles & Crepaz, 2004). 

The HCP was registered as a trial on the Research Registry (trial number: 2852). 

Following ethical approval from Ulster University’s Research Ethics Committee, 

(see Appendix 11) two schools from Northern Ireland were recruited and 

participated in a 2 (groups) x 2 (data collection time points) wait-list controlled 

clinical (recruitment and assignment procedures described below). The wait-list 

controlled design involved one school completing the intervention from September – 

December 2016 (i.e. assigned as intervention group), and a second school 

completing the intervention from January 2017- March 2017 (i.e. assigned as wait-

list control condition) (Hughes, 2008). 

Eligibility criteria, assignment and recruitment  

Two schools were identified for inclusion using the Multiple Deprivation Measure in 

Northern Ireland (NISRA, 2010) index which consists of seven domains of 

deprivation: income, employment, health, education, proximity to services, living 

environment and crime. This index  gives a living area, as indicated by postcode, a 

Super Output Area (SOA) rank, with one being the lowest. A pre-defined inclusion 

criterion was set so that two schools were matched on: (i) school postcodes 

signifying low socio-economic background, and: (ii) schools being co-educational 
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(i.e. including both genders) and having access to a school sports hall to facilitate the 

delivery of the intervention (adapted from Chapter 5 methods).  

Following the identification of eligibly matched schools, individual meetings 

were sought with the two school principals and support staff (i.e. extra-curricular or 

physical education coordinator). The meetings involved a discussion of the ethical 

procedures of the study, and the research that would be conducted in tandem with the 

programme delivery. To reduce the potential for any contamination in the study 

design, the control school principal was advised to delay any announcement of the 

programme being delivered in their school until the following school semester. The 

control school physical education coordinator also confirmed that they were not 

participating in any other physical education or sport programmes. Also, both school 

principals were blinded to the controlled research design so that they, the classroom 

teachers, and children participating were unaware of their school’s data being 

matched with another school during the process of the intervention.   

Recruitment setting  

Both school Principals agreed to the protocol and delegated recruitment of the 

Primary Five schoolchildren to individual classroom teachers in partnership with the 

author. The author consulted with the Primary Five classroom teacher and informed 

them of the necessary ethical procedures for the study. All children enrolled in 

Primary Five were invited to participate and were given a description of the study 

protocol. An information flyer (see Appendix 12), an information letter for their 

parents (see Appendix 13), an assent form to sign, and a parental consent form were 

provided (see Appendix 14). Only children who provided written assent and parental 

consent participated in the research.  

Data collection procedure  
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Prior to data collection a group of researchers (e.g. USO staff members, 

undergraduate students) completed research training. The training involved a 

discussion on the theoretical background to the programme, supervising a mock 

completion of the questionnaires, and a question-and-answer session with the author. 

This training lasted approximately two hours and was adapted from the protocol used 

for the SFL:AI study (see Chapter 5 methods).  

During the week of September 12th 2016, both schools completed baseline 

measurements (discussed in more detail below) under quiet classroom conditions. 

The classroom teacher was present at all times. Information regarding completion of 

the questionnaire was described by the author, and minor issues such as word 

spelling or pronunciation were delegated to researchers in groups of one researcher 

to five children. Data collection lasted no longer than one hour with each class 

group. The same protocol was followed during post-intervention fieldwork in 

December 12th 2016, corresponding with the 10-week programme delivery and 

accounting for school holidays.  

Intervention 

Healthy Choices was delivered for two hours and 15 minutes each week during 

school curriculum time for a period of 10 weeks (22.5 hours of instruction in total) 

by four student volunteers in partnership with four trained classroom teachers. The 

intervention was in addition to general physical education classes and included: (i) 

an hour-long practical session delivered in the school sports hall by a trained student 

volunteer under the supervision of the classroom teacher; (ii) a ‘daily mile’ that 

involved the classroom teacher leading a 15-minute walk around the school grounds 

every school day for the 10-week period. SDT (Deci & Ryan, 2000) was integral to 

several aspects of the programme described below.  
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Weekly session design 

The weekly sessions were modified from the SFL:AI programme (see Chapter 5). 

Each session consisted of a series of active discussions, games, and active tasks that 

contained key messages around the health benefits of physical activity. A teaching 

resource was provided for each student volunteer which included a visual layout of 

the tasks, and teaching notes in which the students were advised to use language and 

techniques consistent with the theoretical tenets of SDT (Deci & Ryan, 2000). For 

example, the student volunteers were advised to conclude the second session with 

language that emphasised autonomy-support for physical activity: i.e. ‘acknowledge 

that the activities were challenging but congratulate them (the pupils) for trying their 

best’. A breakdown of the weekly sessions is detailed in Appendix 15. 

Needs-supportive student volunteer training  

Prior to programme delivery student volunteers completed a two-day SDT training 

programme. The training was intended to facilitate the student volunteers’ 

understanding of how to deliver the sessions using a needs-supportive instructional 

style that is assumed to causally enhance the children’s psychological needs 

satisfaction, autonomous motivation to be active, and promote well-being (Fortier, 

Duda, Guerin and Teixeira, 2012). The training programme consisted of three key 

aspects. 

1. A ‘theory session’ in which student volunteers received and read an 

information booklet (see Appendix 16), and then participated in a 

presentation lead by the author.  The presentation included: (i) a 

discussion regarding the volunteers’ personal experiences of Duda’s 

(2013) teacher-created empowering vs disempowering climate 

distinction; (ii) a video evaluation of an authoritative-command 
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(ASTRA, 2014) and learner-centered guided discovery style of 

coaching (Spiderfit, 2014) using a rater wheel designed with items 

that reflected a number of Kusurkar et al.’s (2011) needs-supportive 

instructional techniques (see Figure 10 below). The authoritative-

command and learner-centred styles are located on, respectively, the 

extreme left and far right of Mosston and Ashworth’s (1990) 

spectrum of teaching styles. A learner-centred and guided discovery 

style is theoretically linked with the concept of applying an 

autonomy-supportive style of instructing, where in this case, the 

learner is provided with options, and experiences a sense of self-

directedness in the activity (Ryan & Deci, 2000). Therefore, the 

purpose of the rating task was for the students to develop their critical 

thinking skills with regard to the distinction between a controlling 

teacher-directed activity and style (in this case of authoritative-

command), and an autonomy-supportive reciprocal activity and style 

(in the case of learner-centred guided discovery).    

2.  A coaching workshop. The students were presented with four 

vignettes (see Appendix 16) then asked to develop a teaching 

approach using needs- supportive teaching principles. The vignettes 

included hypothetical scenarios in which children were either: (a) 

over-challenged and felt incompetent during the activity (i.e. in need 

of competence support), or (b) disengaged and distracted (i.e. in need 

of autonomy-support to enhance engagement). Teaching approaches 

and language that the student volunteers developed were consistent 
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with Duda’s (2013) conception of a teacher-facilitated empowering 

climate.  

3. A trial peer-teaching assessment of a Healthy Choices session. The 

student volunteers were allocated a Healthy Choices weekly session 

and delivered the session to other student volunteers. The author, 

assessed each student volunteer by completing an adapted version of 

Reeve et al.’s (2004) teacher observation sheet (see Figure 11 below 

and see Appendix 17 for a profile of photos from the session). 

Following assessment, each student volunteer was provided with 

feedback where they were asked to estimate their own performance 

on the rating proforma, and compare it to the actual scores allocated 

to them. In the case where improvement was recommended, the 

student volunteer was asked to discuss how they could implement 

various methods of needs support during the delivery of the 

programme. This required the deliverer to reassess their 

understanding of the aims of the HCP and to engage the vignettes 

they encountered during training. 

Needs-supportive daily mile workshop  

Prior to programme commencement, the author facilitated a two-hour workshop with 

the classroom teachers for their delivery of the Daily Mile, a teacher-led activity to 

integrate a 15-minute walk each day during curriculum time (Daily Mile Foundation, 

2015). The teachers were provided with a teaching resource that detailed a menu of 

walking activities the teachers could utilise during the daily mile (see Appendix 18). 

This was intended to facilitate a degree of autonomy-choice for the children. For 

example, children choose a walking partner and can mirror each other’s movements 
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throughout the mile, or they could choose a number of markers on the playground to 

walk or run towards.  

The workshop also involved a presentation and discussion on the teachers’ 

application of an autonomy-supportive teaching style during their delivery of the 

Daily Mile. In order to link an autonomy-supportive teaching style with relevant 

teaching practices in the Northern Ireland Key Stage Two Curriculum (NI 

Curriculum, 2007), ‘active learning’ techniques served as a facilitator. Active 

learning involves the teacher creating a learner-centred environment, in which the 

children are encouraged to ask questions and participate in the direction of a lesson 

(NI Curriculum, 2007). Under the direction of the author, the teachers were asked to 

develop active learning techniques they could utilise (e.g. use of questions to prompt 

children to consider the health benefits of walking), and were encouraged to share 

ideas with each other. 

The teachers were provided with a pedometer to wear each day. The 

pedometer corresponded to a tailor made poster where the teacher could detail a 

personal step goal for the coming week. The intention was that an autonomous goal-

setting task would engender the teacher’s autonomous motivation to complete the 

mile every day (Fortier et al., 2012), and therefore indirectly enhance the children’s 

physical activity. 
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Figure 10: Teaching needs supportive wheel used in student volunteer training  
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Figure 11: Rater proforma for student volunteers’ trial assessment of a Healthy Choices session  

Overall score (please circle) 

   Thwarts CAR satisfaction      1    2    3    4    5    6    7   Supports CAR satisfaction  

   Disengaged class        Highly engaged class 

 
 

Teacher’s Autonomy-Support 

Instructions given to the whole class 

Organisational instructions 

Uses commands & 1   2   3   4  5   6   7  Gives choices & options  

directives, imposes             (i.e. group work and tasks) 

everything 

Rationales 

Imposes rules   1   2   3   4  5   6   7  Explains rules and limits 

& limits                

 

Instructions given to individual students 

Teacher’s guideance 

Controlling feedback 1   2   3   4  5   6   7  Asks students’ points of view 

Rationales 

Imposes rules   1   2   3   4  5   6   7  Explains rules and limits 

& limits                

 

Teacher’s Relatedness Support 

During tasks instructions to whole class 

Cold, distant, strict 1   2   3   4  5   6   7  Warm, friendly, encouraging.  

 

Interactions with individual students 

Strict, inflexibile,  1   2   3   4  5   6   7  Listens to studens, understands  

& rigid                            student’s level of learning. 

Peer relatedness markers 

During tasks  

Bullying, teasing 1   2   3   4  5   6   7  Encouraging, helping each other 

Teacher’s Structure 

Instructions to whole class 

Task structure 

Same task for     1   2   3   4  5   6   7  Differentation  

students  

 

Interactions with individual students 

Structure of the student’s activity 

No feedback,   1   2   3   4  5   6   7  Contingent feeedback vague goals

                  clear goals 

 

Encouragement 

           None   1   2   3   4  5   6   7 Encourages progress  

 

 

Students’ collective engagement 

 

Cognitive engagement 

Try to swtich off  1   2   3   4  5   6   7  Listens carefully, asks  Q’s.         

 

Behavioural engagement 

Passive,  1   2   3   4  5   6   7  Active, intense effort 

 no effort            

 

Affective engagement 

           Bored, lethargic 1   2   3   4  5   6   7 Interested, joyful, excited. 

 

 

. 
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Parental insight afternoon and information flyers 

After week one of the programme, the author and USO programme coordinator 

facilitated a one-hour insight afternoon for the parents and/or guardians of the 

participating children. The involvement of parents in the Healthy Choices 

programme was based on previous SDT interventions (McNeil et al., 2009; 

Quaresma et al., 2013) reviewed in Chapter 2 (Systematic Review). Subsequently 

through consultation with the parents, it was decided to keep the parents updated on 

the programme’s development throughout the 10 weeks through information flyers 

posted home every three weeks, and videos recorded by the classroom teachers and 

uploaded to the school’s online ‘parent space’.   

Outcomes  

Physical activity and well-being were the primary outcomes, while autonomy-

support, needs satisfaction and motivation were the psychological process outcomes 

for the Healthy Choices study. Process evaluation surveys were the implementation 

outcomes.  

Primary Outcome 1: Physical Activity  

Objective physical activity during school days (i.e. Monday – Friday) and school 

hours (i.e. 9am – 3pm) was measured using Actigraph accelerometers (GT3X and 

GT1M models, Pensacola). The accelerometers were fitted onto the children’s waists 

with an elasticated belt and positioned on the midaxillary line above the right hip. 

The children were asked to wear the device for seven school days, and to incentivise 

a timely return of devices, wristbands and certificates were given to the children 

upon return of their accelerometer.  

The devices were set to record data in five second epochs which is 

considered a valid capturing period for 8-9 year old children’s movement (Trost et 
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al., 2011). Wells et al.’s (2013) school-based wear-time criteria was chosen to 

determine a valid wear period. The Wells et al. (2013) criteria includes at least eight 

hours a day for a minimum of three weekdays, and accounts for children spending 

approximately seven to nine hours per-day in school (Wells et al., 2013). To 

incentivise adherence to the wear-time criteria, children were made aware that 

meeting the criteria at both time-points would qualify them for entering into a draw 

in which two names were randomly selected to receive a sports retail voucher.  

Data from the devices were then downloaded and processed using Actilife 

software (Pensacola). Children who met the wear-time criteria for both time-points 

were selected as the ‘valid sample’. Time spent in light, moderate and vigorous 

physical activity intensities were calculated using cut-points designed by Evenson, 

Catellier, Gill, Ondrak and McMurray2008). In validation comparison studies the 

Evenson et al. (2008) cut-points have been found to be the most valid and reliable for 

use with 8-9 year old children (Trost et al., 2011; Kim, Beets & Welk, 2012). 

Accelerometer counts of <20 minutes of consecutive zeroes, or>15000 were 

removed, as they are deemed biologically implausible (Trost et al., 2011). Data 

recorded during the 09:01 – 15:00 time category block (Breslin et al., 2012) was 

aggregated into weekly averages for light, moderate and vigorous physical activity. 

For analyses, two variables reflecting moderate-to-vigorous physical activity 

(MVPA) and total physical activity (light + moderate + vigorous) intensities were 

created.  

Primary Outcome 2: Well-being 

Consistent with the previous chapters, well-being was measured using Kidscreen-27 

(Ravens-Sieberer et al., 2008). Kidscreen-27 aligns with a hedonic conception of 

well-being by assessing the children’s subjective view of physical, social, 
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psychological and behavioural components of their well-being. Chapter 3 revealed a 

seven factor structure for Kidscreen-27 within a sample of children the same age 

group and SES as this study. (see Table 3 in Chapter 3 for a description of the 

factors). Cronbach’s alpha (α) values were calculated as a measure of internal 

consistency for the seven factors. Resulted yielded .75 (physical health), .77 

(psychological well-being), .71 (moods and emotions), .76 (parent relations and 

autonomy), .54 (financial resources), .76 (social support and peers),.and 80 (school 

environment).  

Psychological Process Outcomes  

Autonomy-supportive climate  

To assess the climate within physical activity classes, specifically the degree to 

which the children felt their teachers supported their need for autonomy, a modified 

version of Standage, Duda and Ntoumanis’s (2005) Physical Education (PE)-adapted 

Learning Climate Questionnaire (PE-LCQ; original scale developed by Williams & 

Deci, 1996) was employed. As the Healthy Choices intervention involved physical 

activity outside of the PE setting (i.e. through the Daily Mile), the PE-LCQ items 

were modified to reflect the provision of autonomy by their teachers during physical 

activity classes, rather than solely PE. The scale included six items and responses 

preceded with the stem: ‘In physical activity classes my teacher…’, and were 

subsequently scored by the children using a 7-point likert scale ranging from 

‘strongly disagree’ to ‘strongly agree’. An example item was: ‘In physical activity 

classes my teacher listens to how I would like to do things’.  

 The CFA principles (i.e. estimating model based on multiple fit indices) and 

procedures (i.e. 5000 bootstrap samples) followed in Chapter 3’s methods were 

applied to the PE-LCQ factor for this study. Results revealed support for a single 
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factor (χ2= 13.961 (9) p=.124; CFI=.947; TLI=.912; RMSEA=.063), and α value of 

.67.  

Psychological Needs Satisfaction  

Children’s perceptions of psychological needs satisfaction (i.e. autonomy, 

competence and social relatedness) in the context of physical activity were assessed 

using an age-appropriate questionnaire designed by Seibre, Jago, Fox, Edwards and 

Thompson (2013). The questionnaire included 18 items encompassing three 6-item 

subscales for autonomy, competence and social relatedness. Each question was 

completed on a 5-point likert scale ranging from ‘not like me at all’ to ‘really like 

me’. Example items are: ‘I have some choice in what activity and sport I want to do’ 

(autonomy satisfaction); ‘When it comes to playing active games, I think I am pretty 

good’ (competence satisfaction); ‘I am supported by others’ (relatedness 

satisfaction).  

 Replicating Seibre et al.’s (2013) methods, a three-factor model was specified 

applying covariance paths between the latent variables, and tested using the same 

CFA principles as alluded to above. The original model yielded an unacceptable fit 

(χ2= 230.447 (101) p=.000; CFI=.854; TLI=.862; RMSEA=.088). Also, the 

autonomy scale yielded an unacceptable internal consistency score (α =.58). 

Inspection of modification indices found that the two negatively-worded items in the 

questionnaire (item 4 autonomy, and item 12 competence) were providing low factor 

loadings (<.1), and were thus removed. Re-specification of the model subsequently 

led to a good-fitting model (χ2= 152.789 (99) p=.000; CFI=.920; TLI=.903; 

RMSEA=.065), and α values were subsequently found to be acceptable for each 

scale (autonomy = .71; competence = .79; relatedness = .79).  

Motivation 
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Four dimensions of the SDT motivation continuum (Deci & Ryan, 2000) were 

measured using Seibre et al.’s (2013) age-appropriate adapted version of the 

Behavioural Regulations in Exercise Questionnaire (Mullan, Markland & Ingledew, 

2008). The questionnaire included 12 items encompassing four 3-item subscales 

designed to measure: intrinsic motivation, identified regulation, introjected 

regulation and external regulation. As such, integrated regulation (i.e. the most 

autonomous extrinsic form of motivation) and amotivation (i.e. no motivation) are 

not included in the questionnaire. Each question was answered on a 5-point likert 

scale ranging from ‘not like me at all’ to ‘really like me’. Example items are: ‘being 

active is fun’ (intrinsic motivation); ‘it is important for me to do active things’ 

(identified regulation); ‘when I don’t do activity I feel bad about myself’ (introjected 

regulation); and ‘other people say I should be active’ (external regulation). 

 In line with Seibre et al.’s (2013) methods, a four factor model consisting of 

four latent co-varying factors was specified and tested. The model initially yielded 

an unacceptable fit, but all fit indices were close to acceptable (CFI= .898; TLI= 

.860; RMSEA =.095). A specification search was conducted and revealed that 

correlating three items (i.e. item in 1 intrinsic motivation with item 2 and 10 in 

identified regulation; and item 11 in introjected regulation with item 12 external 

regulation) would improve the model fit. As these items are theoretically aligned 

with Deci and Ryan’s (2000) conception of autonomous (i.e. identified and intrinsic 

motivation) and controlled (i.e. introjected regulation and external regulation) 

motivation in SDT, the model was re-specified. Subsequently, the re-specified model 

demonstrated a good fit to the data (χ2= 81.982 (45) p=.001; CFI=.937; TLI=.907; 

RMSEA=.077). Cronbach’s α values were acceptable for intrinsic motivation (.87) 
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and identified (.72) and introjected (.61) regulation, but unacceptable for external 

regulation (.51).  

Implementation outcomes 

To determine what Healthy Choices sessions were or were not implemented during 

the 10 week period two surveys were distributed. Firstly, the student volunteers  

reported the number of sessions they delivered. Secondly, at the end of each week, 

the teachers were asked how many Daily Mile walks they and their class completed. 

To determine the children’s experience of the intervention, a single 

enjoyment item was distributed at weeks 3 (after two sessions), 6 (after half the 

programme) and 10 (directly after the last session) (Seibre et al., 2016). The question 

asked: ‘Do you enjoy the Healthy Choices programme’, and was answered on a 5-

point likert scale ranging from ‘I never enjoy it’ to ‘I really enjoy it’.  

Statistical methods 

Sample size 

Sample size was calculated using G*POWER 3 (Faul, Lang & Buchner, 2007) for 

mixed Analysis of Variance. The power calculation was based on 80% power with 

alpha levels set at p<.05 and the effect size reported in Breslin et al. (2012) for 

vigorous physical activity (ηp
2=.30) was selected. The G*POWER calculation 

yielded a minimum total sample size of 22 participants (split into 11 control and 11 

intervention participants) to detect a medium effect size (p
2 =.065; Field, 2013). To 

allow for an attrition rate of approximately 20% and allow for a 50% non-

compliance rate with the accelerometer wear-time criteria (observed in SFL:AI 

2015/2016 research) a minimum sample size of 52 children was targeted. See 

Appendix 19 for a retrospective power calculation on the physical activity data.  
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Data management  

Raw data from each individual questionnaire was manually inputted into SPSS 

(Version 22; IBM Corp, NY). Ten percent of questionnaires were checked as a 

quality assurance procedure for data input consistency. After imputation of both 

baseline and post-intervention data, the self-report measures were screened for 

missing data using Little’s Missing Completely at Random test (MCAR; Little, 

1988). Little’s MCAR (1988) test assumes that if the Chi-Square statistic is not 

statistically significant, then the data is missing at random and can undergo 

estimation. The data was found to be missing at random for each scale on both time-

points (p>.05). Descriptive statistics were calculated to reveal the percentage of 

missing data, and results revealed that approximately 2-4% of data was missing for 

each scale. As such, the Expectation Maximisation (EM) algorithm was used for the 

Maximum Likelihood (ML) estimation of the missing data. As with the methods 

used in Chapter 3 (CFA) EM was conducted on each scale to use inter-correlated 

items as predictors of the missing data (Field, 2013). While the assumptions were 

met for conducting EM on the self-report data, the assumptions were not robust 

enough to estimate missing data for the objective physical activity (Little’s MCAR = 

p<.05). As such, the accelerometer analyses described below only included the valid 

samples for both time-points.  

Statistical Analyses 

Mean and standard deviation descriptive statistics were calculated on the outcome 

measures by study group. A flow diagram was created to reflect the protocol for the 

controlled study design, the number of children recruited and allocated to either 

intervention or control, and the number of participants who completed measurements 

at each time-point. To estimate attrition rates throughout the intervention, the 
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percentage of children who completed self-report measures of the PE-LTQ at pre and 

post-intervention was calculated and compared to the overall sample size of 155 who 

provided ethical documents. 

Descriptive statistics for the percentage of weekly practical and daily mile 

sessions was conducted and averaged across the four participating intervention 

classes completed. To determine the theoretical fidelity of the intervention, a within-

subjects repeated measures ANOVA was calculated treating the three enjoyment 

items (i.e. weeks 2, 6 and 10) as the dependent variables. Planned contrasts were 

enabled to compare any changes between the week 2, 6 and 10 scores. A line graph 

was produced to visually detail each of the four participating classes’ mean 

enjoyment scores across the intervention.  

The outcome data was inspected for skewness and kurtosis through 

histograms and a Shapiro Wilk test. Consistent with the methods used in the SFL:AI 

study in Chapter 6, a skewness statistic of between -2 and 2 and a kurtosis value of 

between -7 and 7 was deemed acceptable for proceeding with parametric statistical 

testing (Byrne, 2013). As such, the Shapiro Wilk test revealed that the data departed 

from normality on each self-report measure (p<.05), but did not exceed the range of 

acceptable skewness and kurtosis statistics.  

Linear Statistical Analyses  

To estimate the intervention’s direct effects, statistical analyses were specified at the 

group level by conducting a series of mixed ANOVA’s with repeated measures to 

compare changes in the intervention and control groups’ mean scores from baseline 

(week 0) to post-intervention (week 11). Alpha significance was set to p<.05, and 

partial eta squared (ηp
2) was calculated as a measure of effect size considering small, 

medium or large effect sizes as .01, .06 or >.14, respectively (Field, 2013).  
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Primary analyses of the intervention’s effects included the average school 

day accelerometer-derived MVPA (model 1) and total physical activity (model 2); 

the total score of Kidscreen-27 (i.e. every item combined) as a multivariate marker 

of well-being (model 3), and each of the seven individual well-being factors (models 

4-10).  

Secondary analyses of the intervention effects included SDT process 

variables. This included: the scale totals for the PE-LCQ (model 11), autonomy 

(model 12), competence (model 13) and relatedness satisfaction (model 14), total 

needs satisfaction (autonomy + competence + relatedness; model 15) and each of the 

four motivation measures (models 16-19).  

Mauchly’s Test of Sphericity was conducted for each model to determine if 

the data met the assumptions for sphericity (Keselman et al., 1998). The 

Greenhouse-Geisser value was reported in the case where sphericity was violated 

(Field, 2014). Within-group mean score changes over time were reported, alongside 

between-group differences, and the effects of the intervention expressed by the 

time*group interaction value (Hanna & Dempster, 2016).  

Serial Mediator Models 

A significant interaction effect was recorded for the intervention group on the 

autonomy-support measure (H1; described below). Under SDT (Deci & Ryan, 2000) 

this change is assumed to be the foundation upon which the intervention has 

provided support for the children’s need for autonomy, and is therefore assumed to 

causally enhance, children’s needs satisfaction and autonomous motivation, 

respectively. Collectively, autonomy-support, needs satisfaction and autonomous 

motivation are assumed to indirectly affect the children’s physical activity and well-

being (Ryan, Patrick, Deci & Williams, 2008; Fortier et al., 2012). As such, two 
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serial mediating models with three mediators were specified to determine if, through 

the intervention, changes in the children’s perceptions of autonomy-support (from 

the teachers) would indirectly affect changes on the primary outcomes of MVPA 

(Mediator Model 1) and well-being (Mediator Model 2) through needs satisfaction 

and intrinsic motivation. 

For this study, the independent variable (X) is coded as a dichotomous 

variable (control= 0 and intervention= 1). Difference scores for each variable were 

computed by subtracting post-intervention scores from baseline (Cerin, 2010). 

MVPA and well-being were coded as dependent variables (Y). In line with the 

assumed causal processes indicated in SDT (Deci & Ryan, 2000), Mediator 1 (M1) 

refers to autonomy-support (i.e. PE-LCQ), Mediator 2 (M2) as needs satisfaction and 

Mediator 3 (M3) as intrinsic motivation. Intrinsic motivation was selected as M3 

because intrinsic motivation represents the highest form of motivation available 

(Deci and Ryan, 2000), and is assumed to yield the most adaptive outcomes in terms 

of increasing physical activity and well-being (Fortier et al., 2012). Additional 

models are reported in Appendix 19, wherein identified regulation, introjected 

regulation and external regulation were selected as M3. Those results confirmed that 

intrinsic motivation was the only motivational measure to yield positive significant 

outcomes. Mediator Model 2 is depicted in Figure 13 below. 

The procedures described by Cerin (2010) and Hayes (2013) were used to 

specify and test the models. Figure 12 illustrates Hayes’ (2013) conceptual model 

used to test serial mediation with three mediators. As indicated by the regression 

weights in Figure 12, the model estimates one direct effect between X on Y (�́�) and 

seven indirect effects between X on Y through M1, M2 and M3. The model also 
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examines three direct and three indirect effects between X on the three specified 

mediators (detailed below).  

This model subscribes to Hayes’ (2009) perspective of testing intervening 

mechanisms by inspecting whether the effect of X (intervention) on Y (outcomes) is 

either: (i) not significant; (ii) fully explained by the mediators (i.e. full mediation); 

(iii) partially explained through the mediators (i.e. partial mediation), or (iv) 

indirectly explained through the mediators (i.e. indirect effects). In the case of full 

mediation, a pre-existing significant direct relationship between the intervention (X) 

on physical activity (Y) (i.e. �́�) would become non-significant when controlling for 

X’s effect on M1, M2 and M3 (i.e. a1 d21 d32 b3) in serial. Partial mediation occurs 

when the pre-existing significant direct relationship between X on Y is somewhat 

explained through the inclusion of M1, M2 and M3, but remains significant (Hayes, 

2009). In contrast to full and partial mediation, an indirect effect occurs when the 

direct relationship between X on Y is not significant to start (i.e. uncorrelated), but 

explained through calculating the indirect effects of X on M1, M2 and M3 which 

then in turn affect Y (Field, 2013).  

Two figures were included to visually illustrate the models. The figures 

detailed beta (β) coefficient values for each direct path. R2 values related to changes 

in MVPA (Mediator Model 1) and well-being (Mediator Model 2) were also detailed 

to specify the proportion of total variance predicted by the models. A table was 

created to detail the effect sizes and confidence intervals for each of the seven 

standardised indirect effects of the intervention on the dependent variables. If 

confidence intervals were entirely above zero, the indirect relationship was 

interpreted as significant and positive (Quaresma et al., 2013).  



169 
 

The models were tested with 5000 bootstrap samples to improve the accuracy 

of the model parameters and 95% confidence interval estimates (Byrne, 2013). As 

mediation models can only be conducted with complete cases (Hayes, 2012), 

Mediator Model 1 (MVPA) included a sample size of 62, while Mediator Model 2 

(well-being) included 132. Analyses were conducted using Hayes’ (2015) PROCESS 

macro for SPSS (Version 22; IBM Corp, NY).  
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Figure 12: Hayes (2013, pg9) serial multiple mediation model with three mediators. 

Figure 13: Hypothesised Mediator Model 1(physical activity) and 2 (well-being) 

specifying the one direct, and seven indirect effects of X (Intervention) on Y (well-

being) 

 

  

Note: red lines refer to direct paths; blue lines refer to indirect paths via one mediator; green lines 

refer to indirect paths via two mediators; purple lines refer to indirect paths via three mediators.  
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7.4 Results  

Participant flow through the study and baseline statistics 

The recruitment dates, flow of participants and attrition rates through each stage of 

the study are presented in Figure 15. Comparison of completed PE-LCQ scale scores 

with the overall sample size of 155 found a 10% attrition rate at baseline, and 7% at 

post-intervention.  

Implementation outcomes 

There was variation in the completion of the Healthy Choices sessions. Two classes 

completed 100% of the weekly practical sessions, while two completed 80%. For the 

Daily Mile, 73% was the average amount completed across the groups. The 

children’s mean enjoyment levels remained high throughout the Healthy Choices 

programme, ranging between 4 (i.e. I mostly enjoy it) and 5 (i.e. I always enjoy it). A 

repeated measures ANOVA found a significant within-groups’ effect for enjoyment 

(F (2, 83) 6.918, p<.01, p
2 =.07; see Figure 14). Planned contrasts established that 

changes between week 2 and 6 were not significant, but changes between week 2 

and 10 were (F (2, 83) 9.956, p<.01, p
2 =.10), and the largest effect was found for 

the comparison between week 6 and week 10 (F (2, 83) 11.636, p<.01, p
2 =.12). 
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Figure 14: Children's enjoyment levels for each class during weeks 2, 6 and 10 for 

the Healthy Choices Programme. 
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Linear analyses 

Primary Outcome 1: Physical Activity 

Mean scores and statistical tests for Models 1 and 2 are presented in Table 13. In 

terms of adherence to the wear-time criteria 78% met the criteria at baseline. At post-

intervention this percentage decreased to 47%. The study was adequately powered to 

detect changes in physical activity.  

Sphericity was assumed for Models 1 and 2. A repeated measures ANOVA 

with two time-points treating MVPA as the dependent variable revealed no 

significant within or between groups effect, but a significant interaction effect for 

group and time (F (1, 63) 16.219, p<.001, ηp
2= .21). The intervention group’s mean 

minutes of MVPA increased from 20.92 (SD: 5.49) at baseline to 25.41 (SD: 7.28) at 

post-intervention, while the control group’s post-intervention mean minutes (M: 

20.65; SD: 7.95) slightly decreased in comparison to their baseline (M: 22.40; SD: 

6.25). Figure 16 demonstrates the positive changes in MVPA for the intervention 

group in comparison to the control group. A significant interaction effect was also 

recorded between group and time for total physical activity (F (1, 63) 12.839, 

p<.001, ηp
2= .17). Inspection of both groups’ mean minutes from baseline to post-

intervention revealed that the intervention group increased their total physical 

activity from 90.51 (SD: 18.59) at baseline to 102.60 (SD: 17.92) at post-

intervention, while the control group decreased their total physical activity from 

108.82 (SD: 23.84) at baseline to 99.51 (SD: 32.41) at post-intervention.  

Primary Outcome 2: Well-being 

Results for Models 3-10 are detailed in Table 13. While there were three within 

groups effects (i.e. total well-being, physical health and moods and emotions), the 
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only significant interaction effect for group and time was recorded for the control 

group on the school environment factor (F (1, 131) 4.994, p<.05, ηp
2=.03). 

Inspection of mean score changes indicated that the intervention group’s score 

marginally increased from 17.34 (SD: 3.32) at baseline to 17.55 (SD: 3.15) at post-

intervention, while the control groups score increased from 15.27 (SD: 3.81) at 

baseline to 16.73 (SD: 3.15) at post-intervention.  

Secondary Outcomes: SDT Process Variables 

Model 11: Autonomy-Support 

The Greenhouse Geisser value was reported for Model 11. A repeated measures 

ANOVA treating the PE-LCQ as the dependent variable revealed no significant 

within groups effect, but a significant between groups (F (1, 131) 16.310, p<.01, 

ηp
2=.11) and interaction (F (1,131) 4.301, p<.05, ηp

2=.03) effect for group and time 

for the intervention group (see Figure 17). Inspection of mean scores showed that the 

intervention group’s score increased from baseline to post-intervention while the 

control group’s score marginally decreased.  

Models 12-15: Psychological Needs Satisfaction 

Results for Models 12-15 are detailed in Table 13. Sphericity was not assumed for 

Models 12-15. A repeated measures ANOVA treating the autonomy satisfaction 

scale (Model 12) as the dependent variable found a significant within groups effect 

(F (1, 131) 7.162, p<.01, ηp
2=.05) and interaction effect for the intervention group (F 

(1,131) 4.668, p<.05, ηp
2=.03). Inspection of mean scores indicated that the 

intervention group’s score increased from baseline to post-intervention while the 

control group’s score remained consistent. No significant interaction effects for 
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group and time were recorded for Model 13 (i.e. competence) 14 (i.e. relatedness) or 

15 (i.e. total needs satisfaction; see Table 13). However, notably (for the mediation 

analyses described below), the interaction value for total needs satisfaction 

approached significance at p<.08 and a positive trend was reflected in the 

intervention group’s mean score changes, while the control group’s score remained 

stable.  

Models 16-19: Motivation 

Results for Models 16-19 are presented in Table 13. Sphericity was not assumed for 

Models 16-19. While there were positive significant within groups effects for Model 

16 (intrinsic motivation) and 17 (identified regulation), and a negative within groups 

effect for Model 19 (external regulation), there were no significant interaction effects 

for group and time among any of the motivational measures (see Table 13).   

Serial mediation models  

Mediator model 1: MVPA 

Results of Mediator Model 1 confirmed that taking part in the Healthy Choices 

programme significantly and directly enhanced MVPA (r2= .20, p<.001). 

Furthermore, by factoring in the SDT process variables (i.e. autonomy-support, 

needs satisfaction and intrinsic motivation) a greater proportion of the MVPA 

variance was predicted (r2=.34, p<.01). Once controlling for SDT variables, the 

significant direct effect of intervention on MVPA (�́�) remained in Mediator Model 1, 

concluding partial mediation of MVPA through SDT process variables. 

When exploring the direct and indirect effects of the intervention on M1, M2 

and M3, results revealed that the direct effect of the intervention on M1 did not in 
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turn influence M2 and M3. However, this was not the case for Mediator Model 2 

(see below); suggesting that these null effects may have been attributable to the 

reduced sample size in Mediator Model 1.  

The intervention indirectly enhanced MVPA through singular mediation of 

autonomy-support (M1; 95% CI [.010 to .158], p<.05), and intrinsic motivation (M3; 

95% CI’s [.000 to .134], p<.05). The intervention also indirectly enhanced MVPA 

through serial mediation of M1 (autonomy-support), M2 (needs satisfaction) and M3 

(intrinsic motivation; 95% CI [.000 to .023], p<.05). See Figure 18 for a visual 

description of Mediator Model 1, and Table 14 for specific values for each indirect 

path.  

Mediation model 2: Well-being  

Results of Mediator Model 2 confirmed that the intervention failed to directly 

enhance children’s well-being (r2= .05, p=.42; see Figure 19). However, when 

factoring in the SDT process variables, the intervention indirectly and significantly 

enhanced well-being (r2=.21 p<.001), through a combination of singular (M1 

[autonomy-support]) and serial indirect (M1 [autonomy-support] > M2 [needs 

satisfaction]) mechanisms (outlined below).  

When exploring the direct and indirect effects of the intervention on M1, M2 

and M3, results were consistent with Deci and Ryan’s (2000) assumptions of the 

SDT model. The direct effect of the intervention on autonomy-support (M1; β=.17, 

p<.05) resulted in an indirect effect of the intervention on needs satisfaction (M2; 

β=.43, 95% CI [.186 to .685], p<.001). Further, and in relation to the sample size 

reference above for Mediator Model 1, the indirect effect of the intervention on 
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needs satisfaction (M2) resulted in an indirect effect of the intervention on intrinsic 

motivation (M3; β=.11, 95% CI [.066 to .165] p<.001).  

The intervention indirectly enhanced well-being through a singular 

mechanism of autonomy-support (M1; 95% CI [.004 to .104], p<.05), and through a 

serial mechanism of autonomy-support (M1) and needs satisfaction (M2) (95% CI 

[.003 to .054], p<.05). There was no significant indirect effect of the intervention 

through the autonomy-support, needs satisfaction and intrinsic motivation sequence 

(M1 > M2 > M3), showing that Healthy Choices indirectly enhanced children’s well-

being through need-supportive mechanisms in Basic Needs Theory (Ryan & Deci, 

2008), but not through the motivational hypotheses from the over-arching SDT 

framework (Deci & Ryan, 2000).   
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Figure 15: Flow diagram describing the design and flow of participants through the 

Healthy Choices Programme. 
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Figure 16: Changes in MVPA from baseline to post-intervention. 

 

 

 

 

 

Figure 17: Changes in autonomy-support from baseline to post-intervention. 
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Table 12:Descriptive statistics for each outcome measure and statistical analyses 

specifying within group changes and interaction effects for group and time  

Variables Intervention 

M (n); SD 

Control 

M(n); SD 

Time 

F (p) 

Time*Group 

F(p); Np2 

Accelerometer - 

MVPA 

Baseline 

Post 

 

 

21.06(67) 6.24 

24.91 (46) 7.48 

 

 

23.48 (51) 7.48 

19.50 (26) 8.20 

 

 

3.124 (p<.08) 

 

 

16.219 (p<.001); 

.21 

Accelerometer- 

Total PA  

Baseline 

Post 

 

 

90.51 (67) 18.59 

101.23 (46) 18.02 

 

 

108.83 (51) 23.48 

95.68 (26) 32.48 

 

 

3.160 (p<.08) 

 

 

12.839 (p<.001); 

.17 

K-27 Total 

Baseline 

Post 

K-27 Physical 

well-being 

Baseline 

Post 

 

115.12 (76) 16.59 

118.88 (76) 15.11 

 

 

20.13 (76) 4.10 

21.52 (76) 3.98 

 

110.78 (56) 15.37 

112.40 (56) 14.51 

 

 

20.12 (56) 4.20 

21.25 (56) 3.26 

 

4.091 (p<.05) 

 

 

 

10.660 

(p<.001) 

 

.643 (p=.43); .05 

 

 

 

.120 (p=.73); .01 

K-27 

Psychological 

well-being 

Baseline 

Post 

K-27 Moods & 

emotions 

Baseline 

Post 

  

 

17.70 (76) 3.39 

18.32 (76) 2.74 

 

 

13.72 (76) 2.06 

13.27 (76) 2.41 

 

 

17.26 (56) 2.83 

17.00 (56) 3.01 

 

 

13.85 (56) 1.58 

12.80 (56) 2.56 

 

 

.454 (p=.50) 

 

 

 

10.163 

(p<.001) 

 

 

2.777 (p=.09); 

.02 

 

 

 

1.290 (p=.25); 

.01 

K-27 Parents & 

autonomy 

Baseline 

Post 

K-27 Finance 

Baseline 

Post 

 

 

20.72 (76) 3.98 

22.03 (76) 3.55 

 

7.68 (76) 2.59 

8.02 (76) 2.34 

 

 

20.01 (56) 3.98 

20.03 (56) 4.39 

 

7.22 (56) 1.98 

7.08 (56) 2.55 

 

 

2.742 (p=.10) 

 

 

.176 (p=.65) 

 

 

2.650 (p=.10); 

.02 

 

 

.995 (p=.32); .00 

K-27:Social 

support & peers 

Baseline 

Post 

K-27 School 

environment 

Baseline 

Post 

 

 

17.68 (76) 3.19 

18.18 (76) 3.31 

 

 

17.47 (76) 3.23 

17.55 (76) 3.15 

 

 

16.93 (56) 2.95 

17.50 (56) 3.15 

 

 

15.36 (56) 3.73 

16.73 (56) 3.15 

 

 

2.558 (p=.11) 

 

. 

 

6.227 (p<.05) 

 

 

.009 (p=.92); .00 

 

 

 

4.999 (p<.05); 

.03 

Autonomy-

Support 

Baseline 

Post 

Autonomy 

Satisfaction 

Baseline 

Post 

 

31.02 (76) 6.03 

33.68 (76) 7.24 

 

 

16.99 (76) 4.87 

19.14 (76) 4.03 

 

28.90 (56) 6.48 

28.51 (56) 6.20 

 

 

17.62 (56) 4.51 

17.85 (56) 4.20 

 

2.384 (p=.12) 

 

 

 

7.162 (p<.01) 

 

4.301 (p<.05); 

.03 

 

 

 

4.668 (p<.05); 

.03 

Competence 

satisfaction 

Baseline 

Post 

Relatedness 

satisfaction 

 

 

18.27 (76) 5.25 

19.30 (76) 4.15 

 

 

 

18.47 (56) 4.53 

18.66 (56) 4.40 

 

 

 

2.230 (p=.13) 

 

 

 

 

1.096 (p=.29); 

.00 
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Baseline 

Post 

 

23.38 (76) 5.53 

24.59 (76) 5.68 

 

22.12 (56) 6.38 

22.31 (56) 6.55 

 

1.381 (p=.24) 

 

 

.788 (p=.39); .00 

Total needs 

satisfaction 

Baseline 

Post 

 

 

58.04 (76) 13.44 

63.05 (76) 11.68 

 

 

58.22 (56) 12.82 

58.82 (56) 11.58 

 

 

5.388 (p<.05) 

 

 

3.102 (p=.08); 

.02 

Intrinsic 

motivation 

Baseline 

Post 

 

 

12.53 (76) 3.34 

13.47 (76) 2.85 

 

 

12.23 (56) 3.98 

13.01 (56) 2.97 

 

 

7.079 (p<.01) 

 

 

.059 (p=.80); .00 

Identified 

regulation 

Baseline 

Post 

 

 

11.31 (76) 3.41 

12.54 (76) 2.91 

 

 

10.81 (56) 3.17 

11.55 (56) 2.98 

 

 

10.099 (p<.01) 

 

 

.609 (p=.43); .00 

Introjected 

regulation 

Baseline 

Post 

 

 

8.78 (76) 3.34 

9.35 (76) 3.71 

 

 

8.88 (56) 3.58 

9.10  (56) .3.74 

 

 

1.336 (p=.25) 

 

 

.253 (p=.66); .00 

External 

regulation 

Baseline  

Post 

 

 

7.52 (76) 3.46 

6.80 (76) 3.56 

 

 

7.37 (56) 3.12 

6.32 (56) 2.91 

 

 

5.038 (p<.05) 

 

 

.185 (p=.68); .00 

  

Note* M = mean; n = sample size; SD = standard deviation; K-27 = Kidscreen-27; p= probability 

value; Np2= effect size; underline used to emphasise interaction effects.  
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Figure 18: Mediation Model 1 (MVPA) findings. 

 

 

 

Figure 19: Mediation Model 2 (well-being) findings. 

 

*Note: *=p<.05; **=p<.01, ***=p<.001; For clarity, only significant values and direct and indirect 

effects of X (intervention) on Y (physical activity) are presented. 

.  

 

*Note: *=p<.05; **=p<.01, ***=p<.001; For clarity, only significant values and indirect effects of 

X (intervention) on Y (well-being) are presented. 

.  
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Note: Control and intervention groups were coded as  0 and 1, respectively. *=p<.05; **=p<.01, ***=p<.001; CI = lower and upper confidence intervals; n/a = non 

applicable; bold type confidence intervals indicate a significance at p<.05 because the CIs do not include zero. 

 

Note: Control and intervention groups were coded as  0 and 1, respectively. *=p<.05; **=p<.01, ***=p<.001; CI = lower and upper confidence intervals; n/a = non 

Table 13: Mediation table for intervention effects.  

Model: 

dependen

t variable 

Treatme

nt on 

depende

nt 

variable 

β 

coefficien

t (p 

value) 

Hypothes

ised 

Mediator

s 

Treatme

nt on 

mediator 

β 

coefficien

t (p 

value)  

M1 on 

M2 & 

M3 

β 

coefficien

t (p 

value) 

[95% CI] 

M2 on 

M3 
β 

coefficien

t (p 

value) 

[95% CI] 

 

 

Treatmen

t > M1 > 

dependen

t variable  

Effect 

[95% CI]  

Treatmen

t > M2 > 

dependen

t variable  

Effect 

[95% CI] 

Treatmen

t > M3 > 

dependen

t variable  

Effect 

[95% CI] 

Treatmen

t > M1 > 

M2 > 

dependen

t variable  

Effect 

[95% CI] 

Treatmen

t > M1 > 

M3 > 

dependen

t variable 

Effect 

[95% CI] 

 

Treatmen

t > M2 > 

M3 > 

dependen

t variable 

Effect 

[95% CI] 

 

Treatmen

t > M1 > 

M2 > M3 

> 

dependen

t variable  

Effect  

[95% CI] 

 

Total sum 

of all the 

indirect 

effects 

Effect 

[95% CI 

 

1 : 

Physical  

activity 

.45 

(.00***) 

Autonom

y-support 

(M1) 

.17 (.04*)  n/a n/a .06 [.012 

to .163]* 

 .01 [-.015 

to .087] 

.04 [.000  

to .134] 

 .01 [-.002  

to .059] 

-.00 [-.036 

to .011] 

.00 [-.004 

to .037] 

.004 [.000 

to .023]* 

.14 [.047 

to .267]* 

 

 

Needs 

satisfactio

n (M2) 

.15 (.08) .42 (.05)  

[-.004 to 

.846] 

n/a 

Intrinsic 

motivatio

n (M3) 

.02  (.80) -.01 (.70)  

[-.118 to 

.084] 

.04, (.12) 

 [-.012 to 

.105] 

2:  

Well-

being 

 

.07 (.42) Autonom

y-support 

(M1) 

.17 .(04*) n/a n/a .03 [.004 

to .104]* 

.03 [-.015 

to .099] 

-.00 [-.038 

to .011] 

.01 [.003 

to .054]* 

.00 [-.002 

to .009] 

.00 [-.005 

to .019] 

.00 [-.002 

to .007] 

.09 [.010 

to .194]* 

 

 

Needs 

satisfactio

n (M2) 

.15 (.08) .43 

(.00***) 

[.186 to 

.685] 

n/a 

Intrinsic 

motivatio

n (M3) 

.02  (80) .03 (.29) 

[-.035 to 

.113] 

.11 

(.00***) 

[.066 to 

.165] 
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7.5 Discussion 

This was the first study to apply SDT in the design, analyses and process evaluation 

of a school based programme aimed at enhancing physical activity and well-being 

among children of low SES. The intervention was designed to enhance children’s 

physical activity and well-being through training sport student volunteers and 

classroom teachers in needs-supportive teaching techniques. The research aim was to 

test the effect of the HCP on physical activity and well-being through modelling 

SDT constructs of autonomy-support, needs satisfaction and intrinsic motivation. A 

further aim was to examine the fidelity of the HCP through a process evaluation. The 

modelling of SDT constructs in the analyses of the HCP is a novel contribution 

towards physical activity and well-being research in children, and results highlighted 

a number of psychological processes that underlie the mechanisms of physical 

activity and well-being promotion (Michie et al., 2016).  

In support of H1, the intervention group perceived more support for their 

need for autonomy than the control group from baseline to post-intervention. As 

such, exploring the residual causal sequence revealed that the intervention indirectly 

enhanced physical activity through partial mediation of autonomy-support, needs 

satisfaction and intrinsic motivation; and indirectly enhanced well-being through 

autonomy-support and needs satisfaction. In addition, the findings from the process 

evaluation revealed that the intervention was consistently delivered, and enjoyed by 

the schoolchildren. These findings indicate that interventions that engender needs-

supportive social environments can facilitate positive health behaviour and improved 

well-being (Deci & Ryan, 2000; Ryan & Deci, 2008; Fortier et al., 2012) - a 

conclusion that could not made with confidence in Chapter 2 (Systematic Review) 

given the limited number of existing studies. In addition, this study suggests that 
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SDT can be efficacious in the delivery of programmes with children of low SES - a 

previously understudied population. These theoretical and practical contributions are 

now discussed, with recommendations provided to advance the scientific rigour of 

behaviour change interventions.  

The intervention group’s enhanced perceptions of autonomy-support was 

facilitated through their teacher’s provision of an autonomy-supportive instructional 

style. This finding corroborates Ryan and Deci’s (2008) description of needs-

supportive social environments. Specifically, by training the teachers to offer 

physical activity choice, participatory learning, and meaningful rationale during their 

delivery of the Daily Mile, the children’s need for autonomy was enhanced. This 

finding is aligned with previous studies in the PE context (Hagger & Chatzarantis, 

2009; Tessier, Sarrazin & Ntoumanis, 2010; Gonzales-Cutre et al., 2014) wherein 

pupils have been receptive to their teacher’s modified instructional style by reporting 

enhanced autonomy-support. Accordingly, the intervention group’s enhanced 

autonomy-support justified testing if there was an indirect effect of the intervention 

on needs satisfaction (H2) and intrinsic motivation (H3).  

The intervention group’s enhanced needs satisfaction (H2) and intrinsic 

motivation (H3) were explained through the direct effect of the intervention on 

autonomy-support, and indirect effect on needs satisfaction, respectively. Support for 

H2 and H3 provide confirmatory evidence of the mediating role of autonomy-

support described in BNT (Ryan & Deci, 2008). In this case, when the intervention 

participants perceived enhanced autonomy-support from their teachers, their school 

environment facilitated psychological needs satisfaction and intrinsic motivation for 

physical activity (Ryan & Deci, 2007).  



186 
 

Related to the support for H2 (needs satisfaction) and H3 (intrinsic 

motivation), a trans-contextual perspective (see Hagger, Chatzarantis, Culverhouse 

& Biddle, 2003) proposes that children’s needs satisfaction and intrinsic motivation 

for physical activity receive impetus from domains (e.g. sport) and agents (e.g. 

coaches, parents) outside of the school environment, and beyond classroom teachers. 

As such, previous studies (Barkouis, Hagger, Lambropoulo & Tsorbatzoudi, 2010; 

Standage, Gillison, Ntoumanis & Treasure, 2012) have explored the mediating role 

of autonomy-support using a trans-contextual perspective with correlational and 

prospective methods. Those studies have reported a positive relationship between 

teacher-facilitated autonomy-support and children’s need satisfaction and motivation 

for physical activity. The findings from this study suggest that needs support from 

one context (i.e. schoolteachers) can transfer its motivational effects to another (i.e. 

general physical activity motivations; Hagger et al., 2003). 

In comparison to the control group, the intervention group increased their 

total and MVPA during school days from baseline to post-intervention (i.e.12.09 

minute improvement in total physical activity, and 4.49 minute improvement in 

MVPA). Consistent with the theoretical tenets of SDT (Deci & Ryan, 2000), 

additional variance for this positive change was explained through partial mediation 

of autonomy-support, needs satisfaction and intrinsic motivation (H4). Therefore, 

support for H4 provides evidence congruent with a meta-analysis of 46 studies 

(Owen, Smith, Lubans, Ng & Lonsdale, 2014) that revealed a positive correlation 

with autonomous motivation (i.e. intrinsic and integrated regulation) and physical 

activity. Since fewer  than 5% of studies included in Owen et al. (2014) used an 

experimental design with an associated control group and none conducted a process 



187 
 

evaluation, the controlled experimental design of this study provides causal evidence 

for Deci & Ryan’s (2000) theoretical assumptions within this population and setting.  

The intervention’s direct effect on MVPA remained significant in the model 

(i.e. partial rather than full mediation), and therefore there was a degree of variance 

unexplained by the SDT variables. The lack of full mediation explained through the 

model is unsurprising given that the recent multi-theoretical Integrated Behaviour 

Change Model (Hagger & Chatzarantis, 2014) denotes implicit non-conscious 

psychological processes beyond intentional motivations that provide schema for 

children’s physical activity, such as affective responses to physical activity 

behaviours. Future research may consider testing SDT alongside assumptions 

described in the Integrated Behaviour Change Model (Hagger & Chatzarantis, 2014) 

to better explain the numerous conscious and non-conscious psychological correlates 

determining physical activity behaviours in children. 

The intervention did not exert a significant direct influence on well-being that 

was assessed with the seven day recall questionnaire, Kidscreen-27. This finding 

supports the conclusions detailed in a recent systematic review (Rafferty, Breslin, 

Brennan & Hassan, 2016) and randomised control trial (Tymms et al., 2015), that 

found limited evidence for any direct effect of physical activity interventions on 

children’s well-being. However, by analysing the effects of the HCP through serial 

mediating mechanisms proposed by Deci and Ryan (2000), the intervention had an 

effect, albeit indirect, on well-being through autonomy-support and needs 

satisfaction (H5). This finding, coupled with the results of a recent school-based 

screen-time intervention incorporating SDT (Lubans et al., 2016a), supports the 

conceptualisation of well-being from a eudemonic perspective (Ryan, Deci & Huta, 

2008) in which well-being is realised through the social environment providing 
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support for one’s psychological needs (Reeve, 2015). Considering the evidence 

collectively from the HCP alongside Chapters 2 (Systematic Review) and 4 (Cross-

sectional study), the social environment in which physical activity is experienced 

contributes to well-being more than the physical activity itself.  

Specifically, the indirect effect of the intervention on well-being through 

autonomy-support and needs satisfaction reinforces previous research that 

documented a positive correlation between needs satisfaction during physical 

activity and well-being (e.g. Standage et al., 2012; Breslin et al., 2017; Chapter 2; 

Chapter 4). As such, the influence of needs support and satisfaction during physical 

activity on well-being may be interpreted with reference to the theoretical tenets of 

Vallerand’s (2007) Hierarchical Model. Vallerand (2007) proposes the transference 

of effects of needs satisfaction from domain-levels (i.e. needs satisfaction during 

physical activity) to a global level (i.e. well-being). Therefore, physical activity 

settings, specifically in the school context, that support children’s psychological 

needs can exert a significant influence on children’s day-to-day psychological 

functioning. Given the multifaceted nature of well-being (Lundqvist, 2011), the 

degree of needs support provided to children by other agents (i.e. parents) and in life 

domains beyond physical activity (e.g. home life), will also be crucial to children’s 

well-being.   

While previous research (Spengler & Woll, 2013; Muros et al., 2017) has 

reported a direct unidimensional relationship between physical activity and well-

being, there are underlying mechanisms found in the HCP that can further explain 

this association. The explanation that physical activity provides an opportunity for 

social belongingness (i.e. relatedness), environmental mastery (i.e. competence) and 

volition (i.e. autonomy) in the HCP was evidenced to facilitate well-being among 
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children of low SES. As such, when aiming to enhance well-being, researchers and 

practitioners may consider modifying the social climate inherent within physical 

activity through programme instructors offering psychological needs support, rather 

than just changing the physical activity itself (Breslin et al., 2017; Shannon, 

Brennan, Hanna, Younger, Hassan & Breslin, 2017).  

The process evaluation findings from the HCP illustrate practical ways for 

implementing needs supportive techniques in a school-setting. For instance, the 

process evaluation demonstrated that the weekly practical sessions were consistently 

delivered and teachers reported that they actively engaged with the delivery of the 

weekly sessions alongside the student volunteers, and learned a lot about the 

management and delivery of physical activity lessons. The co-delivery of the weekly 

sessions by student volunteers and teachers can be viewed as a positive from a SDT 

(Ryan & Deci, 2017) standpoint. Previous educational research (Breslin et al., 

2012b) has reported that in comparison to generalist primary school teachers (i.e. 

those with no PE training), PE specialists (i.e. teachers trained in PE) tend to have 

greater competence beliefs to deliver and manage PE lessons. Therefore, the student 

volunteer-classroom teacher partnership may have supported the classroom teacher’s 

competence, and as such, potentially exerted a greater influence on the children’s 

engagement with physical activity (Breslin et al., 2012b).  

While the delivery of the Daily Mile was generally high (i.e. 73%) teachers 

cited time constraints as a barrier for implementing the 15 minute walk every day. 

To address such barriers, future research could explore if curriculum activities (e.g. 

Geography lessons) can be integrated within a physical activity lesson such as the 

Daily Mile.  
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Based on Seibre et al.’s (2016) evaluation of an SDT-based intervention, a 

single enjoyment item was created to assess the children’s experience of Healthy 

Choices. Results from the HCP suggest that the intervention was positively 

experienced by the children from week 2, and enhanced throughout the ten weeks. 

Given enjoyment is a construct linked with intrinsic motivation (Deci & Ryan, 

2000), this finding provides further confirmatory evidence for the effect of Healthy 

Choices on intrinsic motivation through engendering a needs-supportive 

environment. To potentially exert a stronger effect on the children’s physical activity 

and well-being through perceptions of autonomy-support, it may be worthwhile to 

offer further top-up training to programme deliverers (Ntoumanis, Quested, Reeve & 

Cheon, 2017). 

7.6 Limitations 

There were some limitations to the present study. Due to the control group receiving 

the intervention directly after post-intervention data collection, it was not possible to 

conduct a follow-up study to examine if any of the effects reported maintained 

longitudinally, a well-recognised limitation of the waiting-list controlled design 

(Hemming et al., 2015). Also related to study design, while all efforts were made to 

ensure that there was no contamination between the control and intervention group, a 

clustered randomised design would have improved the methodological quality of this 

study. In terms of outcome assessment, despite the use of new techniques to promote 

adherence to accelerometer wear-time criteria, there was still a lack of adherence by 

53% of the children at post-intervention data collection, which occurred just before 

the Christmas holiday period. Future studies may benefit from distributing 

accelerometers outside of school curriculum holiday periods to ensure efficient 

contact with the children and their parents/guardians (Kim, Beets & Welk, 2012; 
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McCann, Knowles, Fairclough & Graves, 2016). It is also worth noting that the 

Kidscreen-27 measure assesses well-being primarily through a hedonic lens, and not 

explicitly through a eudemonic framework. As no holistic measures of well-being 

exist for pre-adolescent children, future research may consider the development of 

measures of well-being that incorporate eudemonic and hedonic items (Lundqvist, 

2011).  
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7.7 Summary and conclusions 

This study demonstrated that the HCP enhanced physical activity through increasing 

the children’s perceptions of autonomy-support, need satisfaction and intrinsic 

motivation. Well-being was also enhanced through improvements in autonomy-

support and needs satisfaction. The indirect effect of the HCP on physical activity 

and well-being through needs support and motivational pathways highlighted the 

multifaceted psychosocial mechanisms underpinning children’s physical activity 

levels and well-being (Lubans et al., 2016a). A significant theoretical contribution 

was the needs-supportive training designed for the deliverers, and statistical analyses 

of the needs-supportive teaching techniques among children of low SES in the 

school-setting; a population and setting in which SDT had yet to be comprehensively 

tested. As such, the key impact of this study is to guide researchers and practitioners 

towards modifying the social environment in which physical activity is experienced 

through needs-supportive teaching principles (Ntoumanis, Quested, Reeve & Cheon, 

2017). The use of a process evaluation was also a significant methodological 

contribution to physical activity research and results highlighted important 

considerations for programme sustainability and replication (Jean-Naylor et al., 

2015). As such, practitioners may consider ensuring effective communication among 

school leaders and programme coordinators, and training programme deliverers in 

the theoretical tenets of SDT. To build on the findings from this study, further work 

may consider conducting a RCT, and explore if such changes can be repeated and 

maintained longitudinally. Ideally, to provide a more rigorous assessment of SDT, 

such work could examine the influence of autonomy, competence and relatedness 

support provided to the children by their teachers, student volunteers, and parents, 

who all contributed to the intervention. Overall, the HCP can advance physical 
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activity and well-being promotion among children of low SES. Chapter 8 links the 

evidence and recommendations from the HCP with the four other studies conducted, 

describing recommendations for practitioners, researchers and public health 

advocates in the fields of physical activity and well-being promotion.  
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Chapter 8: Overall Discussion 

8.1 Introduction  

The current programme of five research studies addressed the theoretical, practical 

and methodological limitations of previous research attempts on the prediction and 

enhancement of children’s physical activity and well-being. Self-Determination 

Theory (SDT; Deci & Ryan, 2000; Ryan and Deci, 2008) hypotheses were tested in 

each study, specifically in relation to the effect of needs-supportive social 

environments on children’s physical activity motivations, behaviour and well-being.  

Each study will now be summarised wherein key findings, contributions, 

limitations and recommendations for future research are outlined.  

8.2 Study 1 

In Chapter 3 a systematic review of school-based physical activity interventions on 

children’s well-being incorporating self-determination theory was presented. Prior to 

conducting the review, existing systematic reviews reporting on the effect of school-

based interventions on children’s physical activity levels (Dobbins et al., 2013) and 

well-being (Rafferty et al., 2016) lacked a theoretical framework when interpreting 

the interventions’ effectiveness. As theory can highlight what mechanisms of an 

intervention led to its success or not (Michie & Abraham, 2004) the integration of 

theory into the systematic review process was warranted for intervention 

advancement (van Sluijs & Kriemler, 2016). As such, SDT was applied because of a 

growth in studies using SDT to inform the design of health interventions (Silva, 

Marque & Teixeria, 2014), and because of preliminary support for SDT hypotheses 

in the prediction of children’s physical activity (Hagger & Chatzarantis, 2009) and 

well-being (Standage, Gillison, Ntoumanis & Treasure, 2012). Previous systematic 
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reviews applying SDT had focused on adults (Teixeria, Carraca, Markland, Silva & 

Ryan, 2012) or motivational correlates of physical activity in mainly cross-sectional 

research (Owen, Smith, Lubans, Ng & Lonsdale, 2014). Therefore, despite some 

preliminary support for SDT hypotheses, it remained unclear what interventions had 

been conducted using SDT in the school setting. As such, the main aim of the 

systematic review was to determine if SDT was an effective framework for 

enhancing physical activity and well-being in the school setting. A secondary aim 

was to profile the methodological quality of the included studies.  

 To ensure a strong methodological foundation for the review, a protocol was 

published on the International Prospective Register of Systematic Reviews 

(PROSPERO; Shannon, Breslin, Fitzpatrick & Brennan, 2014). In the interest of 

reporting transparency, the review adhered to the Preferred Reporting Items for 

Systematic Review and Meta-Analyses (PRISMA) guidelines (Moher et al., 2015). 

A criterion was established so that included studies were: (i) peer-reviewed school-

based physical activity interventions informed by SDT, (ii) the population was pre-

adolescence (i.e. aged 6-12) and, (iii) quantitative measures of physical activity and 

well-being were conducted. The procedures used for the search and data extraction 

phases were informed from previous peer reviewed research wherein keywords, 

database searches and study selection protocols were standardised (Brown, Hume, 

Pearson & Salmon, 2012; Demetriou & Honer, 2012). Furthermore, to profile the 

methodological quality of included studies, the principles of the Cochrane group 

were adopted (Cochrane Handbook, 2008) and a methodological tool for children’s 

physical activity interventions was used (van Sluijs, McMinn & Griffin, 2007).  

Results revealed that from the 1,066 studies retrieved, and 47 full texts 

screened, two studies met the inclusion criterion for synthesis. Despite a number of 
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abstracts including SDT, those studies were excluded because they were cross-

sectional or design articles, with adults, or based on other health behaviours. The two 

included studies used SDT to inform the design of their interventions which 

included: providing relatedness support to the children through training teachers 

(Quaresma et al., 2013), providing autonomy-support to the children through a 

recreational facilitator who worked with the children’s school and family (McNeil et 

al., 2008). Both studies reported an increase in children’s physical activity levels, 

while one (Quaresma et al., 2013) was found to increase well-being. Both studies 

were of moderate methodological quality. Some methodological limitations were 

noted as both studies allocation methods and drop-out rates were unclear. 

Given that two studies were included, limited evidence was available to 

conclude if SDT was an effective framework to guide children’s behaviour change 

and well-being in the school setting. By applying SDT the author was able to report 

on the mechanisms of physical activity and well-being promotion, and therefore 

highlight the role of children’s social environment in school-based interventions 

(Michie et al., 2016). As such, it was proposed that when parents, teachers and 

school staff support children’s psychological needs for autonomy, competence and 

relatedness, their physical activity may increase through positive motivational states 

(Owen et al., 2014). Furthermore, the enhanced well-being reported in Quaresma et 

al. (2013) was found indirectly through social support, suggesting that further studies 

should target factors beyond the physical activity itself for promoting well-being, 

such needs supportive social contexts (Standage et al., 2012), a view shared by other 

researchers (Rafferty et al., 2016).  

Study 1 was the first of its kind to systematically search for, and evaluate, the 

effect of school-based physical activity interventions incorporating SDT – a setting 
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in which SDT’s behaviour change techniques had not been thoroughly reviewed. As 

just two studies met the inclusion criteria, a theoretical contribution was to outline 

the need for further studies to conclude on the efficacy of SDT as a behaviour 

change framework. The study also provided practical guidance for advancing SDT in 

physical activity promotion, as practitioners were advised to train intervention 

deliverers in needs-supportive techniques. A methodological contribution of Study 1 

was the profiling of study quality, and resulting list of proposals so that future 

studies can overcome some of the biases found. In order to overcome existing 

limitations, the application of guideline-informed longitudinal randomised study 

designs were proposed alongside the CONSORT reporting framework (Campbell et 

al., 2012). Lastly, to ensure measurement validity when operationalising and testing 

SDT constructs in future work, rigorous approaches to psychometric assessment 

(Hagger & Chatzarantis, 2009) were recommended. 

Finally, given the small amount of studies found, a limitation was that a 

meta-analyses could not be conducted. A second limitation was that given the 

complexity of well-being as a construct (Ryan, Huta & Deci, 2008), not all 

components of well-being (i.e., cognitive health) could be included in the search 

terms. 

8.3 Study 2 

To ensure measurement validity prior to testing SDT, Chapter 4 presented a 

confirmatory factor analysis (CFA) of the Youth Physical Activity Promotion 

(YPAP; Rowe, Raedeke, Wiersma & Mahar, 2007) and Kidscreen-27 (Robital et al., 

2007) questionnaires. The questionnaires were chosen for CFA as they contained 

scales that measure components of SDT including needs satisfaction (YPAP) and 

well-being (Kidscreen-27). From reviewing previous literature it was apparent that 
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the 5-factor model of Kidscreen-27 had received mixed support, with adjustments for 

a 7-factor version (Ng et al., 2015), and both questionnaires had not undergone a 

comprehensive psychometric validation with Irish children of low SES. As such, the 

aim of Chapter 4 was to establish the construct validity of the YPAP and Kidscreen-

27 questionnaires with Irish children of low SES.  

 Seven hundred and five children provided data as part of a baseline 

assessment for a longitudinal clustered randomised control trial. Corresponding with 

the targeted sample for this PhD thesis, 8-9 year old children of low SES were 

identified through entering school post codes in statistical databases in the north and 

south of Ireland. Four need satisfaction scales (two competence and two social 

relatedness), and a 5-factor and 7-factor model (i.e. addition of a psychological well-

being and moods and emotions factor, and financial resources factor) of Kidscreen-

27 were tested. Procedures outlined by Byrne (2001) were used to specify the models 

which included bias-correcting bootstrapping. The fit of models was assessed using 

multiple fit indices recommended by Hu & Bentler (1999).  

 After some minor modifications, results revealed support for the needs 

satisfaction factors. The Kidscreen-27 5-factor model was rejected in favour of the 7-

factor model. The 7-factor model yielded acceptable-to-good fit indices, and a nested 

Chi-Square test confirmed a better model fit for the 7-factor model in comparison 

with the 5-factor. Thus, the measures were deemed suitable for assessing needs 

satisfaction and well-being amongst a population of 8-9 year old Irish children of 

low SES. 

 This study was the first psychometric validation study of the Kidscreen-27 

and YPAP questionnaires among 8-9 year old Irish children of low SES. In terms of 

theoretical contributions, Study 2 established the need to consider the linkages 
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between, but also independence of, positive and negative psychological well-being 

dimensions, alongside the other well-being dimensions confirmed in Kidscreen-27. 

Furthermore, the confirmation of needs-satisfaction factors derived from Basic 

Needs Theory (BNT; Ryan & Deci, 2008) contributed to the validation of SDT 

among children of low SES, which enabled the testing of SDT hypotheses in further 

thesis chapters. In addition, Study 2 was the first to identify, recruit and conduct a 

CFA with children of low SES across both Irish jurisdictions, providing 

methodological guidance for questionnaire completion, data management and model 

testing in future research studies.  

 Finally, a noted limitation of the cross-sectional design was that additional 

aspects of psychometric validity such as test-retest reliability, concurrent validity, 

and the predictive validity of the constructs, remain unassessed in this population.  

8.4 Study 3 

Following confirmation of the suitability of the YPAP and Kidscreen-27 

questionnaires for inclusion in research with children of SES, Chapter 5 presented a 

cross-sectional study that  examined the predictive validity of SDT on physical 

activity and well-being using a path analysis model. Given the limited success of 

school-based interventions to increase physical activity (van Sluijs et al., 2007), and 

well-being (Rafferty et al., 2015), SDT was applied as a framework to gain further 

understanding of children’s social environments, and their role in physical activity 

and well-being promotion. Specifically, the predictive role of psychological needs 

satisfaction towards physical activity and well-being was chosen because of prior 

empirical support for the SDT model in other populations (Standage et al., 2012; 

Quaresma et al., 2013; Owen et al., 2014). However, research gaps were identified as 

there was an apparent lack of SDT-informed well-being research, and the SDT 
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model had not been validated or tested with children of low SES. Therefore, the aim 

of Chapter 5 was to test an SDT-grounded model examining the predictive role of 

needs satisfaction on physical activity and well-being among children of low SES. A 

secondary aim was to provide recommendations for researchers and practitioners 

targeting physical activity and well-being promotion through SDT-informed 

approaches.  

 A total of 408 Irish children from areas of low SES took part. The 

participants completed the aforementioned YPAP and Kidscreen-27 questionnaires, 

and wore an accelerometer device for eight days (Trost, Loprinzi, Moore & Pfeiffer, 

2011). Statistical analysis consisted of descriptive breakdown of the percentage of 

children meeting the WHO guidelines, and testing for gender differences on physical 

activity and the seven well-being dimensions. In keeping with a two-step model 

building approach (Schumaker & Lomax, 2012), the CFA confirmed in Chapter 4 

justified the specification of a path model. Hypotheses consistent with SDT were 

outlined examining: (i) the predictive role of psychological needs satisfaction 

towards physical activity and well-being and, (ii) the predictive and mediating role 

of physical activity on well-being.  

 The results showed that 6.8% of the children met the WHO guideline, and 

boys were significantly more active than girls in terms of MVPA. No gender 

differences in well-being were recorded. The path model was a good fit to the data, 

and revealed some support for SDT hypotheses. Namely, parental relatedness and 

athletic competence predicted well-being, and athletic competence predicted 

physical activity. However, there was no statistically significant relationship between 

physical activity and well-being.  
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 The research in Study 3 highlighted that the majority of children were not 

active enough to optimise their health (Strong et al., 2005), with the expected gender 

differences in physical activity found between males and females (Verloigne et al., 

2012). To address the low levels of physical activity among children, theoretically-

informed behaviour change approaches for promoting physical activity and well-

being were explored through the evidenced provided in the path model.  

The path model corroborated existing research suggesting that competence 

satisfaction facilitated positive motivational states and could increase physical 

activity among children (Moreno, 2005; Taylor et al., 2010). Moreover, akin with 

previous research (Standage et al., 2012; Quaresma et al., 2014) competence and 

relatedness satisfaction were found to predict well-being, supporting the position that 

needs-supportive social environments can improve well-being among children (Ryan 

& Deci, 2017). The simultaneous role that needs satisfaction exerted on physical 

activity and well-being suggested that quality (rather than quantity) physical activity 

experiences are paramount for well-being promotion (White, Babic, Parker, Lubans, 

Burt & Lonsdale, 2017). It was suggested that further intervention studies were 

required to confirm if needs satisfaction exerts a causal role in children’s physical 

activity and well-being promotion (Fortier, Duda, Guerin & Teixeira, 2012). 

Study 3 was the first to test a SDT-informed model with children of low SES. 

The study was novel because of the concurrent descriptive breakdown of physical 

activity and well-being levels among a representative sample of Irish children of low 

SES, alongside assessing the predictive role of psychological needs satisfaction on 

children’s physical activity levels and well-being. A theoretical contribution of Study 

3 was the empirical support for SDT in the prediction of physical activity (Owen et 

al., 2012) and well-being (Standage et al., 2012; Quaresma et al., 2013) through 
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needs satisfaction. In addition, Study 3 was the first to recruit, validate and test SDT 

with children of low SES, a population under-studied in existing SDT literature. 

Furthermore the study provided methodological guidance for issues such as data 

input, management and path model analysis in future studies. A further theoretical 

and practical contribution was the description of evidence-based strategies to 

promote autonomy, competence and relatedness satisfaction in the school setting 

(Jago et al., 2013). 

A limitation of Study 3 was that the cross-sectional design did not permit 

causal inferences to be made. Furthermore, motivational variables were not included 

in the path model, limiting a full testing of the processes indicated in SDT (Deci & 

Ryan, 2000). Future research was advised to conduct longitudinal experimental 

designs, and test for SDT hypotheses accordingly.  

8.5 Study 4  

A recommendation from Study 3 was to examine SDT in a longitudinal intervention 

study, and understand the effects of such programmes on children’s physical activity 

and well-being. Chapter 6 reported on the findings from a clustered randomised 

controlled intervention study called Sport for LIFE: All Island (SFL:AI). A 

background section to the study detailed that systematic reviews examining the 

effect of school-based physical activity interventions on physical activity levels 

(Dobbins et al., 2013) and well-being (Rafferty et al., 2016) both concluded that 

measurement inconsistency and study design limitations (e.g. lack of randomisation 

and longitudinal data) have hampered the scientific rigour of existing research. A 

further analogous conclusion was the ambiguity surrounding the precise mechanisms 

of physical activity and well-being promotion, because of a lack of theoretical testing 

during intervention assessments (Marcus et al., 2006). In response to the 
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aforementioned limitations, Study 4 (Chapter 6) determined the effect of SFL:AI 

through: (i) a methodological-informed longitudinal clustered randomised control 

design (Campbell, Piaggio, Elbourne & Altman, 2012), (ii) validated child-

appropriate measures of physical activity and well-being, and (iii) through SDT-

derived needs satisfaction variables. SFL:AI was reinterpreted through SDT, and 

study hypotheses were consistent with the theory, in that the intervention was 

assumed to positively influence physical activity levels and well-being through 

enhancement of needs satisfaction. 

 To ensure methodological rigour in study design, the Consolidated Standards 

of Reporting Trials (CONSORT) guidelines (Campbell, Piaggio, Elbourne & 

Altman, 2012) were adopted, and the study was registered on the UK National 

Health Service ISRCTN registry. A total of 740 children took part in the study, 

comprising 27 schools from areas of low SES across four regions of Ireland (i.e. 

Ulster, Leinster, Connacht and Munster). The study conducted a wait-list clustered 

randomised controlled trial using a standardised blinded procedure. Data was 

collected at baseline (week 0), mid-point (week 6), post-intervention (week 13) and 

follow-up (six months). The physical activity, well-being and needs satisfaction 

measures used in Study 3 were distributed, along with a validated subjective physical 

activity measure to account for the anticipated sample reduction in valid 

accelerometer data (Sutherland et al., 2015). The programme included 12 one hour-

long weekly sessions based on a healthy lifestyle theme (e.g. healthy nutrition and 

heart) (Breslin & Brennan, 2012). The intervention was delivered by student 

volunteers who underwent a standardised two day training programme. The effect of 

the programme was tested through general linear models with repeated measures to 

compare intervention and control groups mean scores across baseline, mid-point, 
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post-programme and follow up time-points. A programme fidelity questionnaire 

used in the previous SFL intervention in 2012 (Breslin, Brennan, Rafferty, Gallagher 

& Hanna, 2012), was completed by 51 teachers and included items on project 

delivery, teacher and children’s experiences, and student volunteer performance.  

 In comparison with a control group, analyses revealed null effects for SFL:AI 

on physical activity, well-being and needs satisfaction outcomes. Some positive 

within group changes were recorded for both groups (i.e. control and intervention) 

on subjective physical activity, some dimensions of well-being (i.e. autonomy and 

parental relations), and parental relatedness satisfaction. However, planned contrasts 

showed that these changes were attributable to the comparison between both groups’ 

six month follow-up scores with their baseline, concluding insufficient evidence for 

any programme effect. Despite those null findings, the teachers conveyed positive 

support for the programme delivery, for student volunteer performance and for the 

experience for them and their pupils.  

 Overall, Study 4 demonstrated that changing physical activity and well-being 

is a complex endeavour. The null effects of the programme were discussed through a 

number of practical and theoretical mechanisms. It was acknowledged that SFL:AI 

had limited scope to change physical activity and well-being because the weekly 

sessions were not embedded within the general school day, the schoolteachers did 

not complete any training, and the intervention occurred for a modest one hour per-

week for a period of 12 weeks (Tymms et al., 2016). Furthermore, discussions with 

the SFL:AI coordinator revealed that the intervention schools often replaced their 

physical education curriculum time with participation in SFL:AI, and several control 

schools participated in other physical activity programmes. To ensure rigorous 

intervention delivery and assessment, future research was advised to conduct a 
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process evaluation to include data on the quality of programme protocols and 

delivery, and children’s experiences of programme satisfaction (Jago et al., 2015; 

Seibre et al., 2016).  

 The null effect of SFL:AI on physical activity and well-being was also 

attributed to, in part, the lack of change in needs satisfaction (Standage et al., 2012; 

Quaresma et al., 2013). Given that the SFL:AI sessions were designed using 

components of Bandura’s Social Cognitive Theory (SCT; 2001), and the student 

volunteers did not partake in any specific needs-supportive teaching training, the null 

effect on needs satisfaction was unsurprising. Therefore, the study could not 

conclusively confirm or reject Ryan and Deci’s (2017) hypothesis because SDT was 

not included in all stages of the design and analyses of intervention. To further the 

development of tailored intervention studies, researchers and practitioners were 

advised to apply and test SDT mechanisms in all aspects of programme design and 

assessment (Fortier et al., 2012; Silva, Marque & Teixeria, 2014). 

This study made several theoretical, practical and methodological 

contributions to physical activity and well-being research for children. These 

contributions included: the process of designing, delivering and determining the 

effect of the first all-Ireland physical activity intervention with children of low SES; 

conducting the study using a guideline-informed longitudinal clustered randomised 

design; a theoretical re-interpretation and analysis of SFL:AI through needs 

satisfaction, and; use of objective and psychometrically valid measures. 

Through accumulation of this evidence, researchers, practitioners, and public 

health advocates were advised to (i) integrate physical activity within a school 

environment, (ii) apply and test techniques derived from SDT at all stages of 

programme design, delivery and analysis, (iii) adopt a modest focus, such as 
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changing physical activity during the school day, and (iv) implement a process 

evaluation and intervention fidelity assessment.  

This study also detailed some limitations. From a measurement perspective, 

due to the financial costs of such a large multi-regional programme, there were a 

limited amount of accelerometer devices to deploy, and there was a lack of wear-

time adherence across the four time-points. Also, additional components of SDT 

(e.g. autonomy satisfaction, motivation) were not assessed, limiting a full robust 

testing of the theory. 

8.6 Study 5 

Study 5 presented the development and scientific assessment of a novel 10-week 

school-based physical activity programme called Healthy Choices. The Healthy 

Choices Programme (HCP) was established in response to some of the previously 

noted research limitations on the prediction and enhancement of children’s physical 

activity and well-being. Specifically, conclusions provided in Studies 1 (systematic 

review), 3 (cross-sectional study) and 5 (SFL:AI) outlined the need to assess the 

efficacy of SDT-derived needs-supportive teaching techniques. While these 

techniques had been validated for improving children’s physical activity (Hagger & 

Chatzarantis, 2009; McNeil et al., 2009; Tessier, Sarrazin & Ntoumanis, 2010; 

Gonzales-Cutre et al., 2016), and in one case well-being (Quarersma et al., 2014), a 

number of limitations were noted. For example, existing studies had only tested 

single components of SDT in their model, and none were with children of low SES. 

In addition, process evaluations were found to be non-existent in SDT research, 

suggesting that the sustainability and replication of SDT interventions remained 

unclear.  
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To this end, the HCP included a one hour-long weekly practical sessions led 

by an Ulster Sports Outreach (USO) student volunteer, alongside a daily 15-minute 

walk led by the classroom teacher. The classroom teachers and student volunteers 

completed training events in which they were guided on the use of autonomy (e.g. 

provision of activity choice), competence (e.g. positive instructional feedback) and 

relatedness (e.g. friendly interactions) supportive techniques during their delivery. 

The study hypotheses was that the children would optimise their perceptions of 

autonomy-support, needs satisfaction, intrinsic motivation, physical activity 

behaviour and well-being (Ryan et al., 2009; Fortier et al., 2012).   

The Transparent Reporting of Evaluations with Non-randomised Designs 

(TREND; Des Jarlais, Lyles & Crepaz, 2004) guidelines were adopted, and the trial 

was registered on Research Registry to ensure methodological rigour. A two 

(groups) x two (data collection points) wait-list controlled clinical trial was 

implemented, comprising a total of 155 children. Data was collected at baseline 

(week 0) and post-intervention (week 11). The children wore an accelerometer for 

one week and completed a questionnaire assessing autonomy-support from their 

teacher (Standage, Duda & Ntoumanis, 2005), needs satisfaction, motivational 

regulation (Seibre, Jago, Fox, Edwards & Thompson, 2013), and well-being (i.e. 

Kidscreen-27 Ravens-Sieberer et al., 2008). CFA was conducted on the untested 

measures, and through yielding acceptable fit indices they were deemed valid for 

further analysis. A process evaluation was conducted through the children 

completing a single item measuring their enjoyment of the intervention across three 

time-points (Seibre et al., 2016) and furthermore, the teachers and student volunteers 

completed a survey to determine what practical sessions were completed or missed. 

To analyse the direct effects of the programme, analyses were specified at the group 
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level (i.e. repeated measures ANOVA), to compare changes in the intervention and 

control groups mean scores from baseline to post-intervention. Akin with the 

assumed causal processes in SDT (Ryan et al., 2009; Fortier et al., 2012), the indirect 

effects of the programme on physical activity and well-being were analysed using 

two serial mediating models with three mediators (i.e. autonomy-support, needs 

satisfaction and intrinsic motivation).  

Results revealed that the children’s enjoyment of the programme increased 

throughout the 10 weeks, and the sessions were consistently delivered. In 

comparison to the control group, the intervention group enhanced their physical 

activity, autonomy-support and autonomy satisfaction from baseline to post-

intervention, but no interaction effects were found for total needs satisfaction, 

motivation or well-being. However, mediation analyses established that the 

intervention indirectly enhanced needs satisfaction and intrinsic motivation through 

increasing the children’s autonomy-support. As such, the residual sequences in the 

models revealed partial mediation for the physical activity change through inclusion 

of autonomy-support, needs satisfaction and intrinsic motivation. Well-being was 

also indirectly enhanced through a combination of singular (i.e. autonomy-support > 

well-being) and serial (i.e. autonomy-support > needs satisfaction > well-being) 

mechanisms. 

Overall, Study 5 confirmed Deci and Ryan’s (2000) hypotheses that 

interventions that engender needs-supportive social conditions can facilitate 

improved physical activity and well-being. The results of the study were discussed 

with reference to specific psychosocial mechanisms (Lubans et al., 2016).  To begin 

with, Study 5 demonstrated that the intervention group’s enhanced needs satisfaction 

and intrinsic motivation for physical activity was facilitated through perceiving more 
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autonomy-support from their teachers, supporting the trans-contextual model of 

motivation (Hagger, Chatzarantis, Culverhouse &  Biddle, 2003). Also, in keeping 

with SDT hypotheses (Deci & Ryan, 2000) and SDT-grounded meta-analytic 

physical activity research with children (Owen et al., 2014), Study 5 revealed that 

needs-supportive social contexts exert a causal role in enhancing children’s physical 

activity through positive motivational states. Analysis showed that additional 

variance was explained (r2=.34) through the inclusion of autonomy-support, needs 

satisfaction and intrinsic motivation, concluding partial mediation (Mathieu & 

Taylor, 2006).  

A further finding supporting SDT hypothesis (Ryan & Deci, 2008) was the 

indirect effect of the intervention on well-being through autonomy-support and needs 

satisfaction. This outcome was explored through the lens of Vallerand’s (2007) 

hierarchical model, suggesting that when school-based physical activity contexts 

provide psychological needs support, children’s day-to-day well-being can be 

improved (Breslin et al., 2017; Shannon, et al., 2017).  

Study 5 was the first school-based physical activity intervention designed for 

children of low SES that incorporated SDT, and as such, made several theoretical, 

practical and methodological contributions to SDT’s development in children’s 

physical activity and well-being research. Theoretical contributions included: the 

novel SDT-informed training designed for student volunteers and classroom 

teachers; the multivariate causal modelling of SDT processes in the intervention’s 

assessment, and; the confirmation of SDT hypotheses for improving physical activity 

and well-being among children of low SES in the school setting, a setting and 

population where SDT research remained scant. In addition, methodological 

contributions included the application of a guideline-informed controlled design 
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(Des Jarlais, Lyles & Crepaz, 2004), validating the SDT instruments used (Hagger & 

Chatzarantis, 2009), and conducting a process (Jago et al., 2015; Seibre et al., 2016) 

evaluation. To advance SDT in children’s physical activity and well-being research, 

further well-designed intervention studies were recommended, wherein researchers 

could replicate the methodological and practical approaches used in the HCP. 

Moreover, future programmes were advised to consider integrating SDT hypotheses 

with other theories in the Integrated Behaviour Change Framework (Hagger & 

Chatzarantis, 2014) to improve the prediction of children’s physical activity 

behaviours. It was proposed that further studies would enable a meta-analysis 

clarifying the cumulative study effects of SDT mechanisms on determining physical 

activity behaviours and well-being in children. 

There were also limitations of the Healthy Choices study. From a 

measurement perspective, while a strength of the programme was its holistic 

involvement of parents, teachers and student volunteers (Kelly & Barker, 2016), 

there were no outcome measures used to assess the degree of needs support provided 

from the parents and student volunteers in the intervention. Furthermore, the 

waiting-list controlled design hindered the opportunity to conduct a follow-up 

assessment, and the study would have been improved with a larger sample size in 

which school allocation was randomised. 

8.7 Recommendations for future research 

The psychometric measures tested for validity in Studies 2 and 5 yielded acceptable 

fit indices based on the recommended values by Hu and Bentler (1999). The 

autonomy-support, needs satisfaction, motivation and well-being measures have 

adequate construct validity and can be suitably applied in further research with 

children. However, the principles of Classical Test Theory (Kline, 2005) outline that 
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a measure should correlate with a similar instrument (concurrent validity), be 

invariant across populations (measurement invariance), and predict itself across 

multiple time-points (test-retest reliability). In an attempt to provide more 

measurement rigour on the instruments used, researchers are recommended to 

replicate the methodologies of cross-cultural longitudinal research testing 

motivational (Marsh, Papaioannou, Martin, & Theodorakis, 2006) and self-concept 

(Lindwall, Hulya & Hagger, 2011) constructs. 

In Study 3, needs satisfaction positively predicted physical activity and well-

being, and physical activity did not predict well-being. The predictive capacity of 

needs satisfaction on well-being, over and above the physical activity itself, was 

corroborated in Study 5 alongside other SDT mechanisms. This suggests that, to be 

conducive to well-being, the quality of the physical activity is more influential than 

the quantity (Breslin et al., 2017). However, as few studies have tested this 

psychosocial mechanism through mediation analysis (Lubans et al., 2016), it is 

recommended that more theoretically-based studies incorporating larger sample sizes 

and multiple populations are conducted to confirm and disentangle the mechanisms 

(Lubans et al., 2016). 

It is important to consider that in Study 3 the correlations specified between 

physical activity and well-being were measured through the seven-day recall 

Kidscreen-27 questionnaire (Robital et al., 2007) and physical activity averaged 

across the week. While this analysis helped determine the influence of children’s 

weekly physical activity levels on their weekly well-being, researchers (White et al., 

2017) are starting to tease out how domain-specific physical activities (e.g. leisure, 

sport) influence well-being. Therefore, future research could consider 

contextualising the physical activity through the distribution of accelerometers 
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alongside self-report measures of physical activity (Biddle, Mutrie & Gorely, 2015). 

Furthermore, well-being has additional domains. The Kidscreen-27 measure used in 

this thesis assessed mostly hedonic dimensions through evaluative items (Robital et 

al., 2007), and in order to fully capture the well-being construct, research 

incorporating hedonic and eudemonic dimensions are warranted. However, in line 

with the measurement recommendations above, future work must firstly validate a 

multi-theoretical well-being measure. Researchers may consider accessing item 

banks developed by Ravens et al. (2014b). 

Support was found for SDT-informed school-based interventions for 

increasing physical activity and well-being in Study 1 (systematic review) and Study 

5 (Healthy Choices). Therefore, needs-supportive social contexts can motivate 

physical activity levels and optimise well-being (Ryan & Deci, 2017). However, at 

present just three interventions exist with pre-adolescent children (McNeil et al., 

2009; Quarersma et al., 2014; Study 5). It is recommended that researchers conduct 

more studies informed by the systematic review in Study 1 and the HCP in Study 5. 

More evidence-based studies would enable a large scale systematic review wherein 

intervention complexity assessment tools such as Coachrane’s iCAT_SR (Lewin et 

al., 2017) can be applied. Studies could undergo a rigorous evaluation to determine 

the most effective approach for delivery methods, intervention techniques, and 

programme sustainability. Moreover, through the accumulation of more high-quality 

designed studies, a meta-analyses could be conducted to examine the combined 

predictive effects of SDT constructs on changing physical activity behaviours and 

well-being (Ekkekakis, 2015).  

The SFL:AI study (Chapter 6) did not significantly change physical activity 

or well-being, but in contrast, the Healthy Choices study (Chapter 7) did. The 
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differences between the study results may be explained through, in part, the inclusion 

of SDT-derived needs-supportive teaching techniques. Due to the absence of 

measures, it remains unclear what, if any, influence the student volunteers and 

parents exerted on the children’s regulatory processes during the HCP. Ideally, 

further research could assess SDT through distributing holistic measures of needs 

support (i.e. from parents, teachers and student volunteers) throughout an 

intervention. To potentially exert stronger effects through such techniques, a recent 

review on ‘top-up’ needs-supportive training workshops can serve as a guide for 

practitioners (Ntoumanis, Quested, Reeve & Cheon, 2017).   

SDT was efficacious in the prediction and enhancement of physical activity 

and well-being in Studies 1 (systematic review), 3 (cross-sectional study) and 5 

(HCP). However, in each study there was a significant proportion of variance 

unexplained by the models. To refine the testing of SDT, it is proposed that future 

work incorporate the numerous variables indicated in the SDT framework (see Ryan 

& Deci, 2017 for a review). Furthermore, given that Study 5 established a degree of 

physical activity variance unexplained by several SDT constructs, future research 

may consider integrating SDT alongside other behavioural theories indicated in the 

Integrated Behaviour Change Model (i.e. Social Cognitive Theory, Theory of 

Planned Behaviour, SDT) (see Hagger & Chatzarantis, 2014). Previous work 

(Hagger et al., 2005) has predicted a greater proportion of physical activity 

behaviour variance through integrating the Theory of Planned Behaviour (Ajzen, 

1991) with SDT (Deci & Ryan, 2000), and may serve as a guide for further research. 

Results from the process evaluation and fidelity assessments in Studies 4 and 

5 suggest that completing daily physical activity can be challenging in relation to 

teachers’ curriculum-time demands. Future research could consider the development 
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of interventions that integrate curriculum-based activities within a physical activity 

intervention (Kelly & Barker, 2016).  

8.8 Summary and conclusions 

In summary, Study 1 integrated SDT into a PRIMSA-informed systematic review 

method, concluding that more rigorous studies were required to determine the 

efficacy of SDT as a framework for implementation in the school-setting. It was 

advised that future work should apply validated instruments when assessing SDT 

constructs in the analyses of an intervention.  

Subsequently, Study 2 tested the psychometric properties of SDT constructs 

including well-being (Kidscreen-27) and psychological needs satisfaction (YPAP) 

measures through CFA. Study 2 confirmed the suitability of the measures, enabling 

theoretically sound observations on: (i) children’s well-being, and (ii) needs 

satisfaction in the context of physical activity.  

To advance the modelling of SDT constructs, Study 3 tested the predictive 

validity of needs satisfaction on children’s physical activity and well-being. This 

research demonstrated that 6.8% of the children met the WHO’s physical activity 

guidelines, and the path model showed that needs satisfaction positively predicted 

physical activity levels and well-being. It was proposed that further intervention 

studies were required to confirm if needs satisfaction exerted a causal role in 

children’s behaviour change and well-being promotion. 

Study 4 tested a guideline-informed longitudinal clustered randomised 

controlled trial called SFL:AI. SFL:AI was reinterpreted through SDT, and null 

effects were found for SFL:AI on physical activity, well-being and needs 

satisfaction. It was proposed that future research could consider holistically 
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integrating physical activity within a school environment, and apply techniques 

derived from SDT in all aspects of programme design, implementation and analyses.  

To this end, Study 5 presented the development of a novel SDT-based 

intervention called Healthy Choices. Needs-supportive teacher training was provided 

to classroom teachers and student volunteers. Study 5’s multivariate analyses and 

results were consistent with SDT’s assumptions, as physical activity and well-being 

were enhanced through improvements in autonomy-support, needs satisfaction and 

motivational regulation.  

Based on the findings, a significant practical contribution of this PhD is the 

recommendation that researchers, practitioners, and policy makers train intervention 

deliverers to adopt needs-supportive instructional techniques when interacting with 

children (Ryan & Deci, 2017). Such work could consider replicating the SDT-based 

training protocols devised for the HCP in Chapter 7.  

Methodological contributions of Chapters 3-7 were the application of 

scientifically rigorous approaches, including: systematically reviewing SDT 

literature through the standardised PRISMA method (Study 1); verifying the factor 

structure of SDT constructs of well-being and needs satisfaction (Study 2); testing 

the predictive validity of SDT on physical activity and well-being through path 

models (Study 3); applying SDT at all stages of the design and testing of 

intervention effects (Studies 4 and 5); conducting process and fidelity assessments of 

the Sport for LIFE: All Island (SFLA:I) and Healthy Choices (HC) interventions 

(Studies 4 and 5), and; transparently reporting methods and results with PRISMA 

(Study 1), CONSORT (Study 4) and TREND (Study 5) methodological guidelines.   

Key theoretical contributions of this PhD include: the analyses of SDT 

hypotheses in a systematic review, two cross-sectional studies, and two intervention 
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studies in Chapters 3, 4, 5, 6 and 7; the validation of SDT instruments in Chapters 4 

and 7; the multivariate causal modelling of SDT constructs in Chapters 4, 5 and 7, 

and; the needs-supportive training protocols devised for the student volunteers and 

classroom teachers in Chapter 7. In terms of theoretical development, the systematic 

review in Chapter 3 demonstrated that SDT had yet to be comprehensively tested in 

the school-setting or validated with children of low SES. As such, this programme of 

studies confirmed Ryan and Deci’s (2000) hypotheses that needs-supportive social 

contexts can facilitate positive health behaviour and improved psychological 

functioning among children of low SES. To advance SDT, it is proposed that this 

research could inform further intervention studies, which could then enable a meta-

analysis testing the cumulative study effects of SDT processes on determining 

physical activity behaviours and well-being in children. Furthermore, future work 

could consider integrating SDT with other theories in the Integrated Behaviour 

Change Framework (Hagger & Chatzarantis, 2014) to improve the prediction of 

children’s physical activity behaviours. 

In conclusion, children’s physical activity and well-being can be enhanced 

through engendering needs-supportive physical activity contexts that are conducive 

to psychological needs satisfaction and intrinsic motivation. Practitioners, 

researchers and public health advocates may consider replicating and advancing this 

work through the advised measurement instruments, study design protocols, and 

theory-based approaches to all aspects of programme design, implementation and 

analyses. It is through such approaches that researchers can continue to develop an 

understanding of the precise mechanisms of physical activity and well-being 

promotion, and ultimately increase the population’s health and well-being.  
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Appendix 2: Full electronic search from psychinfo database for Chapter 2. 

 

                       39 Schools/ 24735          Advanced     

 40 ((Primary or elementary or middle) adj 

school*).mp. [mp=title, abstract, 

heading word, table of contents, key 

concepts, original title, tests & 

measures] 

78991 Advanced 

 41 39 or 40 101524 Advanced 

 42 physical activity/ 11636 Advanced 

 43 exercise/ 16602 Advanced 

 44 physical fitness/ 3393 Advanced 

 45 sports/ 13109 Advanced 

 46 physical education/ 3551 Advanced 

 47 (physical activit* or exercis* or fitness 

or sport* or physical education or 

aerobic exercis* or training).mp. 

[mp=title, abstract, heading word, table 

of contents, key concepts, original title, 

tests & measures] 

317554 Advanced 

 48 42 or 43 or 44 or 45 or 46 or 47 317554 Advanced 

 49 41 and 48 11702 Advanced 

 50 well being/ 28655 Advanced 

 51 anxiety/ 47809 Advanced 

 52 exp "Depression (Emotion)"/ 22369 Advanced 

 53 self esteem/ 22017 Advanced 

 54 body image/ 8547 Advanced 

 55 self efficacy/ 16320 Advanced 

 56 social acceptance/ 5027 Advanced 

 57 exp Social Support/ 28716 Advanced 

 58 social support/ 28716 Advanced 

 59 school based intervention/ 11744 Advanced 
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 60 (intervention* or school based 

intervention* or program* or 

experiment* or Well-being or 

wellbeing or well being or quality of 

life or life satisfaction or wellness or 

psychological wellbeing or anxiety or 

depression or self esteem or self 

efficacy or self concept or body image 

or physical appearance or social 

acceptance or social support).mp. 

[mp=title, abstract, heading word, table 

of contents, key concepts, original title, 

tests & measures] 

1336484 Advanced 

 61 50 or 51 or 52 or 53 or 54 or 55 or 56 

or 57 or 58 or 59 or 60 

1336484 Advanced 

 62 50 or 51 or 52 or 53 or 54 or 55 or 56 

or 57 or 58 or 59 or 60 

1336484 Advanced 

 63 49 and 62 6813 Advanced 

 64 exp Self Determination/ 3025 Advanced 

 65 "independence (personality)"/ 4651 Advanced 

 66 exp Competence/ 16932 Advanced 

 67 (self-determin* or self-motivat* or 

SDT or autonom* or relatedness or 

competenc*).mp. [mp=title, abstract, 

heading word, table of contents, key 

concepts, original title, tests & 

measures] 

121570 Advanced 

 68 64 or 65 or 66 or 67 122707 Advanced 
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 69 63 and 68 554 Advanced 

 70 limit 70 to (english language and 180 

school age <age 6 to 12 yrs>) 

252 Advanced 
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Appendix 3: Parent information sheet for the SFL:AI study.  

Ulster Sports Academy 

University of Ulster at Jordanstown 

Shore Road 

Newtownabbey 

BT37 0QB 

Sport for LIFE-All Island: a healthy lifestyle programme for 8-9 year olds  

Dear Parent or Guardian, 

My name is Dr Gavin Breslin, I am a Senior Lecturer at the University of Ulster. My 

research project is investigating the effects of a healthy lifestyle  programme on 

physical activity levels, sedentary behaviour, nutrition  and wellbeing of children 

aged 8-9 years. 

Previously, I researched the relationship between physical activity, sedentary 

behaviour and wellbeing in children of the same age in Northern Ireland. Results 

from this indicated a negative relationship between time spent being sedentary 

(sitting) and children’s psychological wellbeing, moods and emotions, autonomy, 

family life, and peers and social support. We also found an increase in wellbeing for 

those children more active. This is in line with results of previous research.  

The programme, called Sport For LIFE – All Island, is a 12 week curriculum-based 

healthy lifestyle programme that will aim to increase the time children spend being 

physically active  in all areas of their life and to see the effects on their health and 

wellbeing.  

We would like to conduct research to determine the effects of the programme on 

children’s sedentary levels, physical activity levels, nutrition and their wellbeing. In 

order to do this we require your consent and your child’s assent. This is voluntary 

and you do not have to take part. This requires a team of researchers to come to the 

school and take measurements before the programme starts, during the programme 

(6 weeks) and at the end of the programme (after 12th week) and again after three 

months. Measures of children’s sedentary and physical activity levels, nutrition, 

wellbeing and height and weight will be taken. Children will be given an activity 

monitor called an accelerometer (similar to a pedometer) to wear around their waist 

for 8 days.  

The information sheet with this letter contains more details about what we will ask 

your child to do. If you are happy for your child to participate, you must sign the 

consent form attached to this letter. Your child must also sign the assent form. These 

forms can be returned to the class teacher. 

We would really like your child to take part in this study. Children tend to find 

participating in these studies both fun and interesting. 

If you have any questions regarding the study please feel free to contact Darryl 

McCullagh via d.mccullagh@ulst.ac.uk (telephone: 028 90 366815) using the 

information below and we will be happy to help. 

Yours sincerely, Dr Gavin Breslin – Senior Lecturer in Sport and Exercise 

Psychology, University of Ulster  

mailto:d.mccullagh@ulst.ac.uk
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Appendix 4: Questionnaires used in the research. 
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YPAP Questionnaire. 
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A modified version of Standage, Duda and Ntoumanis’s (2005) Physical 

Education (PE)-adapted Learning Climate Questionnaire assessing autonomy-

support.  
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Need Satisfaction Questionnaire from Seibre, Jago, Fox, Edwards and 

Thompson (2013). 
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Motivational Regulation Questionnaire from Seibre, Jago, Fox, Edwards and 

Thompson (2013). 
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Appendix 5: Parental consent and child Assent forms for the SFL:AI Study. 
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Appendix 6: Information flyer to remind children to wear their accelerometer. 
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Appendix 7: Correlation matrix for each outcome variable in Study 3. 
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Appendix 8: Criteria tool for evaluating student volunteer performances. 
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Appendix 9: PowerPoint of presentation for the SFL:AI research training. 
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Appendix 10: Teacher evaluation questionnaire for the SFL:AI programme. 
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Appendix 11: Ethical approval forms for the Sport for LIFE: All Island and 

Healthy Choices studies. 

Sport for LIFE: All Island 

 

  



244 
 

Healthy Choices  
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Appendix 12: Information Flyer for the Healthy Choices Study.  
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Appendix 13: Healthy Choices information letter for parents. 
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Appendix 14: Parental consent and child assent forms for the Healthy Choices 

study. 

 

Parental Consent Form  
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Child Assent Form  
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Appendix 15: Breakdown of weekly Healthy Choices sessions. 

Week  Teaching Theme 

1 Introduction: What is Physical Activity? What is Health? 

2 Heart Health 

3 60 minutes A Day of Active Play 

4. Mr & Ms Muscles  

5. Physical activity to feel good 

6 Choosing activities for outdoors 

7. Choosing activities for indoors 

8. Being part of a team 

9 Your favorite game 

10 Team Building and Review 

What is Physical Activity? What is Health? 
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Appendix 16: Student volunteer theory training booklet. 
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Appendix 17: Profile of photos from the Healthy Choices student training event. 
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Appendix 18: Daily Mile teaching resource for classroom teachers. 
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Appendix 19: Retrospective power calculations for the SFL:AI and Healthy 

Choices studies 

 

 

 

 

 

 

 

Study  Variable  Observed power 

Sport for LIFE: All 

Island 

Objective physical activity .08 

Subjective physical activity  .312 

Healthy Choices  Objective physical activity    .97 
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Appendix 20: Serial mediation models treating identified regulation, introjected regulation and extrinsic motivation as mediator 

3 (M3). 

Model: 

dependent 

variable; 

 

Treatment 

on 

dependent 

variable 

β 

coefficient 

(p value) 

Hypothesis

ed 

Mediators 

Treatment 

on 

mediator 

β 

coefficient 

(p value)  

M1 on M2 

& M3 

β 

coefficient 

(p value) 

[95% CI] 

M2 on M3 
β 

coefficient 

(p value) 

[95% CI] 

 

 

Treatment 

> M1 > 

dependent 

variable  

Effect [95% 

CI]  

Treatment 

> M2 > 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M3 > 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M1 > M2 

> 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M1 > M3 

> 

dependent 

variable 

Effect [95% 

CI] 

 

Treatment 

> M2 > M3 

> 

dependent 

variable 

Effect [95% 

CI] 

 

Treatment 

> M1 > M2 

> M3 > 

dependent 

variable  

Effect  [95% 

CI] 

 

 

Physical  

Activity;  

 

.45 

(.00***) 

Autonomy-

support 

(M1) 

.17 (.04*)  n/a n/a .06 [.012 to 

.163]* 

 .01 [-.015 

to .087] 

.000 [-.043 

to .037] 

 .01 [-.002  

to .059] 

.00 [-.017  

to .017] 

.00 [-.016 to 

.014]] 

.00 [-.010 to 

.009] 

Needs 

satisfaction 

(M2) 

.15 (.08) .42 (.05)  

[-.004 to 

.846] 

n/a 

Identified 

regulation 

(M3) 

.04  (.95) .00 (.87)  

[-.087 to 

.102] 

.06, (.03*) 

 [.004 to 

.117] 

2:  

Well-being 

 

.07 (.42) Autonomy-

support 

(M1) 

.17, (04*) n/a n/a .03 [.004 to 

.104]* 

.03 [-.015 to 

.099] 

.00 [-.015 to 

.040] 

.01 [.003 to 

.054]* 

.00 [-.023 to 

.108] 

.00 [-.029  

to .002] 

.00 [-.013 to 

.000] 

Needs 

satisfaction 

(M2) 

.15.(08) .43 

(.00***) 

[.186 to 

.685] 

n/a 

Identified 

regulation 

(M3) 

.04 (.80) .03 (.29) [-

.035 to 

.113] 

.11 

(.00***) 

[.066 to 

.165] 
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Model: 

dependent 

variable; 

 

Treatment 

on 

dependent 

variable 

β 

coefficient 

(p value) 

Hypothesis

ed 

Mediators 

Treatment 

on 

mediator 

β 

coefficient 

(p value)  

M1 on M2 

& M3 

β 

coefficient 

(p value) 

[95% CI] 

M2 on M3 
β 

coefficient 

(p value) 

[95% CI] 

 

 

Treatment 

> M1 > 

dependent 

variable  

Effect [95% 

CI]  

Treatment 

> M2 > 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M3 > 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M1 > M2 

> 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M1 > M3 

> 

dependent 

variable 

Effect [95% 

CI] 

 

Treatment 

> M2 > M3 

> 

dependent 

variable 

Effect [95% 

CI] 

 

Treatment 

> M1 > M2 

> M3 > 

dependent 

variable  

Effect  [95% 

CI] 

 

 

Physical  

Activity;  

 

.45 

(.00***) 

Autonomy-

support 

(M1) 

.17 (.04*)  n/a n/a .06 [.012 to 

.163]* 

 .01 [-.015 

to .087] 

.01 [-.107 to 

.012] 

 .01 [-.002  

to .059] 

.00 [-.003  

to .047] 

.00 [-.004  

to .005] 

.00 [-.003 to 

.004] 

Needs 

satisfaction 

(M2) 

.15 (.08) .42 (.05)  

[-.004 to 

.846] 

n/a 

Introjected 

regulation 

(M3) 

-.15  (.46) -.04 (.51) [-

.161 to 

.083] 

.00 (.99) [-

.073 to 

.073] 

2:  

Well-being 

 

.07 (.42) Autonomy-

support 

(M1) 

.17, (04*) n/a n/a .03 [.004 to 

.104]* 

.03 [-.015 to 

.099] 

.00 [-.021 to 

.031] 

.01 [.003 to 

.054]* 

.00 [-.007 to 

.003] 

.00 [-.000  

to .018] 

.00 [-.000 to 

.018] 

Needs 

satisfaction 

(M2) 

.15.(08) .43 

(.00***) 

[.186 to 

.685] 

n/a 

Introjected 

regulation 

(M3) 

-.15 (.46) -.04 (.51) [-

.161 to 

.083] 

.00 (.99) [-

.073 to 

.073] 
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Note: Control and intervention groups were coded as  0 and 1, respectively. *=p<.05; **=p<.01, ***=p<.001; CI = lower and upper confidence intervals; n/a = non 

applicable; bold type confidence intervals indicate a significance at p<.05 because the CIs do not include zero. 

 

Note: Control and intervention groups were coded as  0 and 1, respectively. *=p<.05; **=p<.01, ***=p<.001; CI = lower and upper confidence intervals; n/a = non 

applicable; bold type confidence intervals indicate a significance at p<.05 because the CIs do not include zero. 

 

Model: 

dependent 

variable; 

 

Treatment 

on 

dependent 

variable 

β 

coefficient 

(p value) 

Hypothesi

sed 

Mediators 

Treatment 

on 

mediator 

β 

coefficient 

(p value)  

M1 on M2 

& M3 

β 

coefficient 

(p value) 

[95% CI] 

M2 on M3 
β 

coefficient 

(p value) 

[95% CI] 

 

 

Treatment 

> M1 > 

dependent 

variable  

Effect [95% 

CI]  

Treatment 

> M2 > 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M3 > 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M1 > M2 

> 

dependent 

variable  

Effect [95% 

CI] 

Treatment 

> M1 > M3 

> 

dependent 

variable 

Effect [95% 

CI] 

 

Treatment 

> M2 > M3 

> 

dependent 

variable 

Effect [95% 

CI] 

 

Treatment 

> M1 > M2 

> M3 > 

dependent 

variable  

Effect  

[95% CI] 

 

 

Physical  

Activity;  

 

.45 

(.00***) 

Autonomy-

support 

(M1) 

.17 (.04*)  n/a n/a .06 [.012 to 

.163]* 

 .01 [-.015 

to .087] 

-.00 [-.017 

to .041] 

 .01 [-.002  

to .059] 

-.00 [-.012 

to .006] 

.00 [-.002  

to .016] 

.00 [-.017 to 

.041] 

Needs 

satisfaction 

(M2) 

.15 (.08) .42 (.05)  

[-.004 to 

.846] 

n/a 

External 

regulation 

(M3) 

.35 (.80) -.00 (.93) [-

.172 to 

.166] 

.06 (.19) [-

.034 to 

.162] 

2:  

Well-being 

 

.07 (.42) Autonomy-

support 

(M1) 

.17, (04*) n/a n/a .03 [.004 to 

.104]* 

.03 [-.015 to 

.099] 

.00 [-.011  

to .025] 

.01 [.003 to 

.054]* 

.00 [-.009 to 

.000] 

.00 [-.000  

to .011] 

.00 [-.000 to 

.005] 

Needs 

satisfaction 

(M2) 

.15.(08) .43 

(.00***) 

[.186 to 

.685] 

n/a 

External 

regulation 

(M3) 

.35 (.80) -.00 (.93) [-

.172 to 

.166] 

.06 (.19) [-

.034 to 

.162] 
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